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Autistic children are increasingly a focus of technology research within the Human-Computer Interaction
(HCI) community. We provide a critical review of the purposes of these technologies and how they discursively
conceptualise the agency of autistic children. Through our analysis, we establish seven categories of these
purposes: behaviour analysis, assistive technologies, education, social skills, therapy and well-being. Further,
our discussion of these purposes shows how the technologies embody normative expectations of a neurotypical
society, which predominantly views autism as a medical deficit in need of ‘correction’. Autistic children—
purportedly the beneficiaries of these technologies—thus become a secondary audience to the largely externally
defined purposes. We identify a lack of design for technologies that are geared towards the interests, needs
and desires of autistic children. To move HCI’s research into autism beyond this, we provide guidance on how
to consider agency in use and explicitly allow for appropriation beyond externally driven goals.
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1

INTRODUCTION

Human-Computer Interaction (HCI) and overall computing communities have, in recent years,
shown an increased interest in designing, developing and evaluating technologies targeted at autistic
children1 . However, it is, thus far, unclear how these technologies discoursively conceptualise
autistic children as their target audience or how the fields understands the limits of the design
space for such technologies.
Previous reviews of research into autism and HCI have provided useful overviews of the type of
technologies in this space [144], or investigated a specific context of use such as serious games
[277], interventions for reading comprehension [141], speech generation [163] or social robotics
[191]. While these reviews map out the technological space, they do not critically discuss the impact
these technologies may have when incorporated into children’s lives, or explore who defines the
nature of interactions between these technologies and the children. Other reviews have examined,
1 Due

to a slight preference of autistic people to use identity-first language[140], we opt for this variant of disability-related
language.
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more generally, methods and approaches when designing for children [30, 190]. We agree with the
authors of these works that including autistic children in the design process offers the opportunity
to not only create more suitable and acceptable technologies, but also allow users to potentially
shape technologies according to their needs and desires. At the same time, there is a need to look
closely at the way autistic children can participate and how much they can shape the purpose of a
given technology design.
Complimenting previous work, our review focuses on the purposes of these technologies and the
subsequent power dynamics they invoke in conceptual and actual use. Describing larger trends
about which types of technologies are typically developed and how they relate to the agency of
autistic children, we provide insights into how the technologies may affect the realities of the people
who are intended to interact with them. As a critical review, this paper also contributes to an
understanding of how technological research for autistic children conceptualises various involved
stakeholders (e.g., parents, teachers, peers and therapists). Finally, the review uncovers some of the
inherent effects the technologies have on these stakeholders across the board, particularly autistic
children themselves, and argues for a change in perspective when it comes to designing and creating
technologies for autistic children. This shift in perspective then opens up new opportunities for
the design of novel technologies.
After detailing our understanding of autism as a disability—a stance core to the perspective from
which we conduct our analysis—we detail the methodological approach, a mix of thematic and
discourse analysis. We then present our corpus and each of the different emerging purposes in
detail. Our discussion centres on the notion of the ideologically charged concept of autistic children
as ’other’ as embodied in the technologies and re-engages with the question of who the audience
effectually is. We close with brief deliberations of how researchers may reflect on these issues in
their work.
2

AUTISM AS A DISABILITY

Several models are in play when it comes to constructing and conceptualising disabilities. Being
disabled can either be understood as internalised, individual and embodied classification (the
“medical model”), or as something conceptualised and reinforced by society (the “social model”)
[169]. The medical model has been criticised for normalising particular bodies, identifying deviances
from these norms as inferior to that norm and, ultimately, putting an emphasis on understanding
disability as a deficit rather than understanding the disabled person as an equally valid individual
with different needs and strengths [183]. On the other hand, the social model, which understands
disabilities as solely established through external barriers, has been criticised for neglecting the
embodied experiences and physical realities that manifest themselves in quite drastic manners
for the individual [221]. In short, the medical model places a disability as a deficit within the
individual, whereas the social model argues for societal responsibility in removing barriers to
participation. These models matter for technological research as they come with assumptions about
how technologies might impact the lives of disabled individuals [12]. In this context, calls have
been made for the participation of disabled people in the technological research about them, and
for approaches that consider them as multi-faceted individuals who are not solely defined by one
label, as opposed to people defined by their disability and in need of “fixing” [167].
2.1

Medical Model

About one in 59 children in the United States of America are diagnosed with autism [54], although
a reported increase in diagnoses might at least partly result from a recent change in diagnostic
criteria [120]. Along a medical model, the Diagnostic and Statistical Manual of Mental Disorders,
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fifth edition (DSM-5) of the American Psychiatric Association sets "deficits in social communication" and "restricted, repetitive patterns of behavior, interests" as diagnostic criteria [taken from
149]. The International Statistical Classification of Diseases and Related Health Problems (ICD),
a medical classification list by the World Health Organization (WHO), in its 11th revision (ICD11), requires that symptoms appear in early childhood for a diagnosis to be made. Further, they
identify “persistent deficits in the ability to initiate and to sustain reciprocal social interaction and
social communication, and by a range of restricted, repetitive, and inflexible patterns of behaviour
and interests” across all levels of language acquisition [taken from the icd.who.int website2 ]. The
language of these diagnostic classifications speaks of a disorder that appears to be diagnosed by
identifying a divergence from an established norm for social interaction and how personal interests
can be pursued. It positions autism as a condition within the individual that needs medical attention
and correction for the person to fit better into dominant society.
Alongside this kind of understanding, several theories have attempted to explain the etiology of
autism. The condition is currently assumed to stem from a combination of genetic and environmental
influences [85], but ultimately, no definite cause has been identified. There are several different
cognitive theories available that aim at explaining differences [200]. One of those theories claims
that autistic children lack “theory of mind”, the skill set to understand how other people feel
and process emotion; a necessary precursor to empathy [21, 239]. Further development of this
theory is the “extreme male brain theory” [20]. It presumes that male brains are more prone to
systemising whereas female brains are more inclined to empathising3 . This theory, though widely
cited, overlooks how autism presents in women and non-binary people and how this leads to
many of them not being diagnosed appropriately despite the condition being present, with severe
consequences for access to service and support [153]. It has also been critiqued as unsupported by
the body of scientific work into autism and hormonal influences on behaviour, with psychologist
Cordelia Fine describing it as “neurosexism” [89].
A theory of executive dysfunction [185] focuses on the exhibition of certain behaviours related
to problem-solving and organising daily life. However, due to its lack of specificity, it fails to
provide an accurate account of autism [200]. The language of dysfunction also normalises a certain
neurotypically presenting form of functioning as ideal, effectively posing autistic people, again, as
‘abnormal’[95].
Yet another hypothesis is titled “Weak Central Coherence” theory [121], through which autism is
explained as predominantly perceiving the world with an attention to detail instead of generalising
perceptive input. The approach suggests that any cognitive theory on autism might be necessarily
unsuited to explain all differences for all individuals who share the diagnosis, which indicates that
a purely medical conceptualisation of the condition will never lead to a holistic understanding.
Another theory on autism has suggested that autistic people lack cognitive empathy, but possess
a surplus of emotional empathy [228], which then makes interaction with other people extremely
uncomfortable and exhausting. Others see in autism an account of decreased social motivation
rooted in heightened fear of social rejection [58], where such an approach would be extremely
counterproductive.
This discourse shows that within a medical account of autism, it remains unclear what are general
appropriate ways to interact with autistic individuals. To this extent, preferences of individuals might
just be that: individual. Hence, technology research is ill-advised to consider people sharing the
same diagnosis as a homogeneous group with assumed shared desires and needs. However, the drive
to slot autistic individuals in different levels of functionality as is done by the DSM-5 (Diagnostic
2 specifically
3 While

https://icd.who.int/browse11/l-m/en#/http://id.who.int/icd/entity/437815624
we understand gender as a continuum [50], we refer to the binary dichotomy here as the literature discusses it.
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and statistical manual of mental disorders, 5th revision) [15] is not aiding a differentiation of
individual needs as it is a further externally driven form of differentiation of experiences instead of
an approach to encounter an individual as such. Instead, “HFA [high-functionig autism] and LFA
[low-functioning autism] are attempts to technologize autism — and not positively, either.” [274]
and aids as a rhetorical device to inhibit self representation as either ‘not autistic enough’ to count
as a valid experience or ‘too autistic’ to be able to communicate one’s needs. Further, a medical
model based on the notion of a perceived deficits, as all functioning labels are [274], readily buys
into a notion of finding a cure, which is vehemently rejected by autistic advocates [193].
2.2

Social Model

A social model of disability proclaims that it is predominantly a lack of accommodation that disables
individuals. Prominently attributed to Oliver, 1983 [184], it has led to accessibility considerations
becoming a part of policy making in areas such as education, work and website development. The
social model of disability has been criticised for downplaying the individual impairments and their
actualised effect in the embodied experience of disabled people [221]; however, Oliver, 2013 [183]
claims that this was never the intention of the social model. Instead, it is a call to step back from
focusing on the individual and putting awareness on systematic changes which can help to move
towards including disabled people in a society that assumes a lack of any disability as a default
norm [177].
Practising the social model for visible disabilities, such as removing physical barriers for wheelchairs,
can be reasonably straightforward. However, when a disability is invisible, as is the case with autism,
disabled people rarely find their needs met outside of constant re-affirmation and disclosure at the
risk of being ostracised. Such circumstances indicate that there is a lack of awareness regarding the
needs of neurodivergent people within society. Woods et al., 2017 [269] suggests that the primary
social barrier for autism is the negative language surrounding the diagnosis. While Hollywood
movies like ‘Rain Man’ and popular novels like ‘The Curious Incident of The Dog at The Night
Time’ present likeable, if skewed characters on the spectrum, there are indications that powerful
societal institutions like the legal justice systems are biased against autistic people—mostly due
to a lack of education regarding the intricacies of neurological differences [26]. Hence, the social
model, while being very useful for people with visible disabilities for making their needs heard, is
only marginally effective for autistic people.
2.3 Alternative Approaches to Autism
Alternative accounts of autism aim at a more holistic and embodied [73] or phenomenological
and pragmatic understanding [237]. According to De Jaegher, 2013 [73], different ways of processing sensory input lead to different sense-making which influences the assignment of meaning.
When meaning-making is based on different perceptual grounds between two people interacting,
participatory sense-making becomes a challenge. It requires flexibility from allistic people4 and
interpretation to make communication happen.
A more critical understanding of autism (and other mental conditions), neurodiversity, is relatively
recent. The term has been coined by Singer, 1999 [226], an autistic self-advocate. The concept refers
to neurological conditions that are commonly identified by the process of medical diagnosis and
afford unique requirements within a neurotypical society. "Neurodiversity is about rejecting the
idiom of impairment. It tries to promote an understanding of alternative cognitive styles, their
negative and positive sides" [69, p. 74]. As a movement and theory, neurodiversity stands outside of
the dichotomy between a medical and a social model of disability; it instead opens up a discourse
4 Allistic

people are people who are not autistic [165].
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in which variation is celebrated but not negated in its embodiment. Within such a discursive
approach, many writers conclude that the categories of disability could be removed, as, in their
reading, they become meaningless. This leads to some people proposing that ‘everyone is a little
autistic’, which negates any differences in lived experiences. Watson [263] states that it is “hard
to see how a theory that denies the existence of basic categories can promote the development
of communities of resistance” (p.198). However, Watson [263] lumps the critique over all authors
inspired by Critical Theory stemming “Foucault, Butler, Derrida and Deleuze and Guitarri” (p.197).
This move of equalising these authors with other scholars who reference them ignores that all of
them critically engaged with the formation of the categories.
Neurodiversity does not refer to a single coherent movement. While the academic part can
be referenced and discursively sharpened, in advocacy some lines are blurred. Some proponents,
for example, argue for autism to be considered as a ‘gift’ instead of a disability. However, such a
conceptualisation ignores the genuine needs some autistic people have to be able to navigate life in a
predominantly neurotypical society, in which arguments have to be made by those who are already
able (albeit with difficulties) to make themselves heard [130]. Hence, we adopt an interpretation of
neurodiversity, that at its core argues for understanding autism as a neurological variation, while at
the same time not ignoring the limiting effects these variations can take on—especially in a society
driven by attributing worth to individuals along their ability to contribute to capitalism.
Especially in the area of technologies wintended for disabled people, there is a further push
to view the design space less with a medicalised view but rather understanding disability as a
consequence of individual and societal parameters interacting – a critical realist perspective [97] – or
a dedicated focus on abilities [266]. In a different vein, understanding disability as a discourse sees a
bodily difference becoming a disability by referring to it as such and re-constructing it as a disability
through language, intrasubjective actions and institutional manifestations [in reference to 92]. This
understanding is found as well in the field of Critical Disability Studies [223]. These perspectives can
be operationalised differently for technological research: critical realism broadens the understanding
how technology can be meaningful for disabled individuals and ability-based design shifts the
focus of attention. However, understanding disability also as discoursively established and reaffirmed is especially useful for a review of existing literature as it provides a conceptual frame for
understanding previous work in the area as contributing to said discourse in this particular case,
how autism is re-affirmed as a disability through technology research.
2.4

Representation of Autism

While it might be most beneficial to some disabled people to not explicitly self-identify as disabled
[262], disability is an identity label that can be positively reclaimed [177]. Such an action of
reclaiming comes with the concept of agency and attributing it to people who are not traditionally
in positions of (discursive) power about their own lives and – relating this back to the area of
Human-Computer Interaction – about the technologies in their lives. In that regard “identity politics
is both about achieving a better deal for people, but also about establishing the stories people tell
about themselves, and having them listened to.” [220].
It then becomes a question of whose expertise is valued when it comes to Autism? Pop cultural
representation often fails to provide examples that resonate well with autistic experiences. Nevertheless, autistic authors receive less attention than those using Autism as a fictional prop. Burks
describes this conundrum as follows:
“Although Curious Incident has generated widespread interest in the autism spectrum, an interest that could foster an increased demand for autistic perspectives, the
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author’s conclusions and the book’s reception actually militate against autistic selfrepresentation. In declaring that people like Christopher are unfathomable unless
written about (...), at the same time claiming that Christopher would have trouble
writing for himself, Haddon has relegated the autistic to otherworldliness while establishing a non-autistic author like himself as the necessary medium between autistic
and non-autistic reality.” [49, p.295]

Hence, it matters who speaks about the experiences autistic children make. We do not claim that
autistic children cannot express their needs, rather we come from the perspective, that there is
limited acknowledgement of giving the things they have to say value and taking them seriously,
which is just one shared experience they have.
2.5

Experiences of Autistic Children

According to De Jaegher, different processing of sensory input of autistic people leads to different
sense-making which influences the assignment of meaning. For example, a preference for listening
to the same set of music in only one order, while potentially tedious to allistic people, can be an
essential indicator of stability to autistic people. Repetitive behaviour, a preference for sameness
and a focus on detail help structuring the environment and create a feeling of safety [73]. Sharing
experiences in a mode they call participatory sense making becomes challenging when the basis on
which participants assign meaning is different between them.
Autistic individuals have strategies for dealing with heightened sensory input, which include
repetitive behaviours and self-stimulatory actions (also known as ‘stimming’). Repetitive communication is often meaningful for an autistic person, but not necessarily in a way an allistic person
might expect. For example, the repetition of a fact like ‘the door is open’ can indicate distress (e.g.,
‘I want it closed’), worry (e.g., ‘What if the cat runs out?’), an attempt to share something that
pleases them with others or something that allows them to block out other sensory inputs in a
stressful environment. Whenever allistic people interpret autistic behaviour and communication,
they need to tread carefully and consider the context appropriately [73].
Many researchers tend to avoid gathering self-reported data directly from autistic children due
to the lack of shared modes of communication. Instead, assessments are most often via proxy, e.g.
through parents and caretakers [e.g., in 19], who are limited to giving their interpretations of the
children’s experiences or through observation and ethnography [e.g., in 10]. I define this as an
indirect perspective. Alternatively, researchers also conduct interviews with autistic adults [e.g., in
55, 253], who can provide a hindsight view on their experiences as a child.
Allistic researchers find it additionally challenging ensure that they interpret and handle communication appropriately. This conundrum is even more present in the case of autistic children, as
allistic researchers tend to possess more relative power in societal hierarchies along several axes,
such as age, social status, attributed agency and so on. It is only recently that the experiences of
autistic children have been more directly assessed: Kirby et al., for example, talked with autistic
children about their everyday experiences and gathered previously unconsidered perspectives,
which showed, e.g. how autistic children acquire coping strategies to deal with situations that
are overwhelming to them [150]. We have also aimed at providing methodological support for
HCI researchers [233]. As an alternative approach to eliciting first-person perspectives Satchwell
and Davidge [215] co-created stories that allow insight into how a person might understand their
autism for themselves. These findings support de Jaegher’s theory about sense-making of autistic
individuals De Jaegher [73].
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Keywords

ACM Guide to Computing Literature https://dl.acm.org/

00:7
# Results

# Unique

Date Searched

(autism OR autistic) AND (child
OR children) AND (design OR user
OR study OR evaluation OR assessment)

492

485

April 7th, 2017

hcibib http://hcibib.org

autis* & child*

255

243

April 11th, 2017

Disability and Rehabilitation:
Assistive Technology+

autis* AND child* AND technolog*

41

41

April 20th, 2017

Journal of Intellectual & Developmental Disabilty+

autis* AND child* AND technolog*

79

58∗

April 20th, 2017

Autism+

child* and technolog*

140

115∗

April 24th, 2017

child* and technolog*

159

150∗

April 24th, 2017

Developmental Disabilites Research Reviews+

child* AND technolog* AND autis*

84

75∗

April 24th, 2017

Focus on Autism and Other Developmental Disabilities+

child* AND technolog* AND autis*

257

234∗

April 24th, 2017

ingenta connect http://www.
ingentaconnect.com

child* AND autis* AND technolog*

44

38∗

April 25th, 2017

Journal of Applied Research in
Intellectual Disabilities+

child* AND technolog* AND autis*

111

101∗

April 25th, 2017

Journal of Autism and Developmental Disorders+

child* AND technolog*

624

514∗

April 25th, 2017

Research on Autism Spectrum
Disorders+

child* AND technolog*

208

207∗

April 26th, 2017

Journal of Child Computer
Interaction+

autis* AND technolog*

15

13∗

April 26th, 2017

Autism

Research+

Table 1. Sources for the literature review and how many items in the corpus they yielded; + Journal; ∗ Excluded
Book Reviews, News, Letters to the Editors, Call for Papers, Lay Abstracts, Editorials and similar items not
representing an original research paper

3

CORPUS SELECTION

The focus of the review was the purposes technologies for autistic children have and how the
children are supposed to engage with them. A secondary lens then looks at how the children are
included in the research processes to understand how they they and their condition are conceptualised in connection to the technologies designed for them. This means, we aim at identifying
which kinds of technologies for which kinds of purposes are dominantly shaping the field and
which consequences this has for discursively establishing (or neglecting) the agency of autistic
children.
Table 1 shows the search items for each venue and how many items the search yielded. This
resulted in a total of 2083 initial items. We then read all abstracts to see how the paper fitted to the
focus. There were several criteria for keeping a paper in this review round.
• the paper describes a technology which is supposed to be used by autistic children under ten
years old.
In some publications, teenagers or adolescents are also referred to as children. Hence, we set a firm boundary at the
entry of teenage years.

•

the paper is of sufficient length (longer than five pages)

Focusing on full papers made the corpus more manageable and functioned as an indicator for the depth of a paper.
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•

the paper covers either the design or the evaluation process and focuses on the technology

We excluded papers describing early ethnographic studies for the elicitation of design requirements without a
concrete design idea.

Reasons for rejecting a paper included: the technology was only used as a research instrument
(e.g., eye tracking, computerised task), the main topic was video modelling5 , no technology was
present, other conditions were included alongside autism, it was not written in English, the paper
was a review paper or the reference to Autism was used off-handedly to describe a potential, but
not intended or tested use of a technology. These parameters meant that, for example, purely
ethnographic work on existing platforms (i.e., [204]) was excluded. After this round, 318 papers
were left in the corpus. All of these papers received a skim read to assess how they related to the
focus. For example, the age of participants was not always clear from reading the abstract alone.
Comparisons between two technologies were also excluded as they did not address the individual
design or evaluation context, which was usually already present in other publications. In the end,
the remaining 185 papers were read in full and built the basis for the analysis we present in this
paper.
4

METHOD

To get a handle at the amount of data, we first conducted the initial five steps (Familiarisation, Initial
Coding, Theme Search, Theme Review, Naming and Definition) of Thematic Analysis according to
Braun and Clarke [43]. Before we prepared the report, we additionally drew on Discourse Analysis
as a method for making sense of themes across a range of texts [134]. This method originates from
the works of Foucault on how norms are established within society [93, 94]. Foucault was concerned
with understanding how knowledge is constructed through texts and language. Consequently,
statements, syntax and semantics within a dispositive (the situational context) are in the centre of
any discourse analysis [46]. Our analysis aims to uncover the limits of what can be said within the
context of research articles describing technology research for autistic children. The form in which
texts can appear is influenced by the dispositive. Hence, within research, we limit our selection to
research publications, even though we could have also included popular news outlets or app store
reviews in our overview. A discourse itself is established by how something is constructed through
language and practise. Our work focuses on the dominant purposes of technologies for autistic
children and how these influence how the field conceptualises autistic children as active or passive
users of these technologies. We provide an intertextual understanding of what is discursively
established across these publications. While our work can be classified as descriptive discourse
analysis [106], we augment this with a critical discussion on how autistic children appear as
stakeholders in the technology research concerning them.
Discourse analysis has been used in HCI to understand concepts within the field and how it
constitutes its discourse about these concepts across several texts. This has lead to an increased
understanding of environmental discourses in HCI as well as directions for future research [111], a
discussion of how ageing is negotiated [251] and an analysis of the effects of the shift from ‘user’ to
‘maker’ on HCI research are [210]. Hence, Discourse Analysis constitutes a suitable method when
aiming at an understanding of how technology and its use contexts are designed and constructed
through certain texts within an area of HCI.
As a set of interpretative methods, Thematic Analysis and Critical Discourse Analysis require
readers to understand the position from which the authors speak, the biases they come with
when entering the work and their experience with the subject matter. For example, two of the
authors were involved in designing technologies in participatory processes with autistic children,
5 For

example, video materials explaining expected social behaviours in certain situations.
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notably within the OutsideTheBox6 project. Our motivation for this review comes from trying to
understand how our work differed systematically from existing work with the desire to have a
rigorous argument for our own approach, but also to identify potential future directions technology
research can take to serve this population in the best way possible.
5

OVERVIEW OF SELECTED PAPERS/RESEARCH PROJECTS
Project

#

%

Project

#

%

Project

#

%

Autinect

2*

1.1%

GIPY-1

2

1.1%

KASPAR

3

1.7%

AutVisComm

2

1.1%

MEDIATE

2

1.1%

Abaris

4*

2.2%

Baldi

2

1.1%

Mosoco

2

1.1%

ABCD SW

4

2.2%

CareLog

2*

1.1%

SmartBox

2

1.1%

Aurora

4

2.2%

CHARLIE

2

1.1%

Spoken Impact Project

2

1.1%

OutsideTheBox

6

3.2%

COSPATIAL

2

1.1%

TouchStory

2

1.1%

ECHOES

10

5.5%

FaceSay

2

1.1%

Walden

2*

1.1%

Table 2. Projects with more than one publication within the corpus. Note that this does not indicate whether
projects have published more than once overall. In cases, where the number is denoted with *, there exist
publications for that project which discuss more than one.

In our final analysis, we included 185 papers across 148 research projects. Research projects,
which have published their findings more than once are denoted in Table 2. Notably, the ECHOES
project7 leads the table with ten publications within the narrow search parameters of this survey.
While the first mention of computing technology being a suitable way to engage autistic children in
tasks can be found much earlier [62], the first concrete project in our corpus was published in 1990
[202]. As can be seen in Figure 1, until 2003, there were only single papers published discussing
technological projects for autistic children, until a short increase wave around 2005 with a larger
trend between 2012 and 2016, which appears to still be going strong (considering that for 2017, we
only took the first quarter of the year into account). This shows, that papers on technologies for
autistic children hold great interest within the community, which makes it all the more important to
construct an overview describing larger trends about how these technologies discursively negotiate
the agency of autistic children is established.
In an analysis of the author keywords (see Table 3), we grouped individual keywords that were
similar (e.g., Autism, ASD and ASC) to create a succinct description for how the papers in the
corpus situated themselves. We noticed that social interaction is the most referred to keyword-class
next to autism. This comes as no surprise given that differences in social interaction is one of the
core defining characteristics of autism. Other keywords target use context (therapy, game), design,
technology (tablet, VR, technology) or application domain (language, emotion recognition). Notably,
the keyword category of ’children’ (including ’autistic children’) is mentioned comparatively less
considering the search parameters of this review.
Subsequently, robots appear to be one of the most commonly used technologies as can be seen in
Figure 2. Other popular approaches are game-based or rely on screens (either stationary or mobile).
6 http://www.outsidethebox.at

7 In

the interest of full transparency, we point out that the second author of this paper was involved in both the ECHOES
and the OutsideTheBox projects and the first author was directly involved in the OutsideTheBox project.
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Fig. 1. Histogram for papers in the corpus along the years on which they have been published

Keyword

#

%

Keyword

#

%

Autism

144

79.6%

tablet/smartphone

22

12.2%

social interaction

60

33.1%

games/play

19

10.5%

robots

45

24.9%

language/speech

15

8.3%

therapy

36

19.9%

virtual/augmented reality

13

7.2%

children

33

18.2%

emotion recognition

12

6.6%

design

28

15.5%

technology

10

5.5%

Table 3. Keyword categories that occurred more than ten times within the paper corpus.

Only about a fifth (18.4%) of the papers deal with more ubiquitous technologies, such as interactive
environments or tangibles.
Table 4 presents the list of publication venues that occur five or more times within the final
corpus. About 10% of the papers come from two psychological journals (ten from Autism and
Developmental Disorders and nine from Autism). Only 24 of the 65 papers in the most common
venues are ultimately from Psychology and the others stem from general (13), children-related (14)
or accessibility-oriented (14) HCI venues.
While not necessarily our primary focus, analysing which types of design processes are prevalent
within the corpus provides us with an initial perspective on how autistic children might be involved
from the start. Their participation in defining what they might need and how it should look like
gives an indication on how the field acknowledges and validates their unique expert knowledge of
their lived experiences. A vast majority of the papers (76.2%) take on a so-called ’informed’ design
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Fig. 2. Technologies used throughout papers in the corpus

Publication

Name

#

%

Journal

Journal of Autism and Developmental Disorders

10 5.5%

Journal

Autism

9

5.0%

Conference

ACM Interaction Design and Children (IDC) Conference

9

5.0%

Conference

International Conference on Universal Access in Human-Computer Interaction

8

4.4%

Conference

ACM CHI Conference on Human Factors in Computing Systems

7

3.9%

Journal

Personal and Ubiquitous Computing

6

3.3%

Conference

International Conference on Computers for Handicapped Persons

6

3.3%

Journal

Research in Autism Spectrum Disorders

5

2.8%

Journal

International Journal of Child-Computer Interaction

5

2.8%

Table 4. Prominent publication venues (five or more times listed in the corpus).

approach. The authors reviewed the associated topic to their subject of interest and then designed
and often developed a technology based on that survey. In 11.0% of all papers, a Participatory
Design (PD) approach is described. As this includes the two projects which have published the
most papers within the corpus, this number has to be adjusted; then, only 7.3% of all projects
applied a participatory design process. 8 Of the 21 projects involving stakeholders in design (as
in: User-Centred Design, Informant Design and Participatory Design), ten involved the children
8 The

distribution of PD methods across the purposes identified below is fairly even: all of them have one to four projects
involving stakeholders in design, only the category Behaviour Analysis does not hold any participatory projects.
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supposed to use the technology directly in the design processes. Other stakeholders included
teachers (9), therapists (6), family members (9) or various other professionals dealing with autism
from a research or practitioner perspective (4). Note that one project might involve more than
one type of stakeholder. However, it is telling that about half of the projects actively allowing
non-researchers to participate in the design processes did not consider the perspective of the
children themselves in the design of their technologies.
We list common evaluation methods in Table 5. 37.2% of the papers used observations as their
main source for determining the validity of a given technology. In 27 (or 14.1%) there was no
indication for planned or given evaluation. Hence, a wide variety of evaluation techniques are
represented within the corpus with a focus on analysing autistic children’s behaviours with a
technology through an outside (most likely neurotypical) view. It should also be noted that across
the corpus, if the gender of participants is indicated at all, it is strictly binary9 , there is no explanation
of how it was assigned (presumably externally) and the overall distribution of boys to girls included
is 9:1. This means, research into autism and technology is heavily skewed towards male participants
as the general epidemiology indicates a ratio of 2:1 for diagnoses [48] and even those show a heavy
gender bias [64].
Evaluation

#

%

Evaluation

#

%

observations

71

37.2%

questionnaires

9

5.0%

learning outcomes

21

11.6%

questionnaires with adults

5

2.8%

task performance

15

8.3%

expert heuristic

4

2.2%

usability

13

7.2%

other

22

12.2%

proof of concept

11

6.1%

planned

14

7.7%

interviews with adults

10

5.5%

no indication

27

14.1%

Table 5. Types of evaluation performed in projects involving technologies for autistic children

Across the 185 papers in our corpus, we find a range of projects, technologies as well as design
and evaluation methods. We now show how we analysed these technologies along the purpose to
understand how they conceptualise the agency of autistic children more generally.
6

PURPOSE OF TECHNOLOGIES

We assigned the purposes to each paper in the corpus through inductive coding. In cases where
more than one code fit, we assigned both codes to the paper. Figure 3 shows all final codes and
subcodes in relation to each other. Our aim was to make the codes abstract enough to cover a core
concept expressed in a paper, even though some of the concepts (e.g., ’Educating Classmates’) only
have one reference to show (compare also occurrence counts in Table 6). These papers then have a
unique purpose not seen in other papers within the corpus and through that offer opportunities for
further development in that area. The high-level categories can be understood as themes of the
technologies.
If the technology itself has a different purpose than strictly discussed in the accompanying
publication, the paper has been coded for the purpose of the technology and the overall aim of the
paper. For example, a technology might have a purpose of being a communication aid while at the
9 Doing so is likely to ignore queer identities (which children tend to express early on [179]) as indicated by research looking

into gender variance among autistic people [135].
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Fig. 3. Purpose of Technologies for Autistic Children

same time structuring daily activities as a visual aid [e.g. 105]. Hence the overall sum of individual
instances for each purpose (199) exceeds the number of papers within the corpus (185).
After introducing the each high-level purpose and illustrating them through examples, we discuss
how they shape the resulting technologies and the agency of autistic children in interaction. Our
aim is not to cover all of the papers in detail, but to provide a critical overview of the space in
which technologies for autistic children are created and the discourses they form through their
purposes about the agency of autistic children.
6.1

Behaviour Analysis

The purpose of a technology lies in behaviour analysis, if the focus is on recording data on an
aspect, analysing the data and presenting its interpretation. Out of all papers in the corpus, 13.6% (or
26) follow this goal. These technologies predominantly rely either on video analysis or wearables
which record movement patterns. The resulting observations classify behaviour to infer a potential
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Purpose

References

Behaviour Analysis

25

Diagnosis

[219]

Monitoring

[24, 123, 139, 142, 143, 145, 146, 181, 182, 255, 259, 271]

Behaviour
Play
Therapeutic Review

#
1
12//20

[8, 61, 151, 175, 182]

5

[35, 96, 268]

3

[14, 23, 143, 202]

4

Assistive Technology

22

Communication Aid (AAC)

[1, 38, 105, 107, 160, 212, 217, 246, 254]

9

Visual Aids

[1, 22, 126, 279]

4

Social Interaction

[118, 178, 211, 243, 245, 273, 275, 278]

8

Portable Medical Information

[136]

Education

[6, 13, 14, 51, 152, 157, 249]

Educating Classmates

[42]

1

Learning to Learn

[34, 78, 84, 115, 197, 238, 240, 256]

8

Sensory Integration

[28, 137, 205]

3

(Social) Stories

[7, 45, 71, 72, 77, 173, 241]

7

STEM

[82, 131, 162, 214, 227, 241]

Social Skills

[2, 17, 29, 60, 76, 83, 90, 110, 129, 147, 244, 252, 281]

13//89

Communication

[5, 91, 117, 119, 125, 128, 197, 213, 224]

9//23

Non-Verbal
Verbal
Vocabulary & Grammar
Speech
Interaction

[187, 208, 242, 247]
[257]
[40, 104, 131, 170, 265]
[199, 225, 267]
[3, 31–33, 98, 108, 116, 159, 195, 196, 206, 209, 250, 280]

1
7//25

6

4
1//9
5
3
14//31

Collaboration

[25, 41, 44, 86, 87, 102, 124, 132, 207, 258, 270]

11

Joint Attention

[4, 27, 222, 234, 235, 261, 282]

7

Theory of Mind

[103, 128]

2//21

Emotion Recognition

[11, 59, 66, 138, 156, 164, 171, 176, 187, 192, 203, 216, 218]

Empathy

[56, 180]

2

Imitation

[57, 79, 101, 128]

4

Therapy

[6, 53, 100, 122, 194, 272]

Forms of Therapy

13

6//31
22

ABA

[14, 23, 51, 143, 202, 248]

6

LEGO

[18, 132]

2

[18, 36, 37, 39, 65, 67, 70, 109, 112, 132, 147, 148, 172, 201, 236, 276]

15

Preparation

Robot-Assisted

[63, 218]

2

Well-Being

[47, 99, 166, 188, 189, 230, 232]

8

Table 6. Occurrence Count of Purposes of Technologies for Autistic Children along Instances of References in
the Corpus
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diagnosis, monitor progress (with a special focus on behaviour during play activities) and reflect
on therapy sessions for continuous improvement.
Different agendas drive the desire for technologies concerned with the analysis of autistic
children’s behaviour. Some aim at providing diagnostic information through a computer-based game
[219], others try and support therapists in reviewing their work and the children’s therapeutically
defined progress in the form of an automated capture and access application consisting of a webcam,
a microphone and an Anoto-Pen as well as a computer-based program for analysing the data [143].
Monitoring technology can be more generally focused on behaviour or, more specifically, behaviour during play activities. Some of the technologies monitor the children’s development, e.g.
through a portable audio/video recorder [255]. When focusing on the behaviour of children, the
resulting technologies might use, for example, sensors in smartphones [61] or use cameras embedded in computers to analyse the children’s attention while they interact with a program [175]. All
projects monitoring play behaviour use social robots to do so [35, 96, 268].

Fig. 4. Distribution of Purposes of Technologies for Autistic Children

Even if worn directly on the body10 , these technologies fade into the background of the lives of
autistic children as they do not interact with them directly. Instead, the technologies ambiently
observe the children. Especially the part that is focused on analysing their behaviour, is hidden and
ephemeral to them as it does not require active engagement by or explicit assent of the children.
Rather, they are reduced to data sources providing input to the systems which are then used by
others to make meaning about the behaviour and condition of the children. An exception – to some
10 The

popular use of wearable technology appears problematic considering that studies appear to be geared to “children
[who] would be likely to tolerate wearing a device” [168], which ignores the different sensory processing [73] and sensitivities
autistic children often express overall including their clothes [174].
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extent – is the monitoring of behaviours during play as this is facilitated by social robots. However,
the monitoring part is not obvious or even transparent to the children; they play with the robots
and focus on playing whereas the purpose of the robot is to monitor and analyse the behaviours the
children exhibit during the activity. While the child interacts with a presumed play partner, they do
so for an external purpose, namely monitoring their play behaviour. The children’s motivation of
playing is different than researchers’ or parents motivation of observing them. Hence, these robots
have to fulfil the desires of two different agendas that are in place in that context, where not all
intentions are explicit to all participants.
Hence, autistic children are secondary users when it comes to technologies for behaviour analysis.
Even when interacting directly, e.g., with a robot, they do not initiate, choose or intend all ongoing
activities, but rather do so embedded in the desires of adults around them to understand more
about the children. Following this passive interaction paradigm, it also becomes clear, that the
act of analysing autistic children’s behaviours usually comes with an additional classification of
what autistic children do. They are not viewed as individual people by the technologies and – by
extension – the adults using them, but rather as generators of classes of behaviour. The technologies
act here as mediators for the adults’ interpretation of the children’s behaviour and facilitate further
decision making that impacts the live of autistic children.
6.2

Assistive Technology

Strictly assistive technologies aim at supporting autistic children in specific contexts. They are
intended to alleviate perceived deficits autistic children are assigned to have. Among all technologies
in the corpus 11.5% (22) fall into this category, 40.9% of these being communication aids (falling into
a class of Augmentative and Alternative Communication (AAC)). Another eight papers assist in
social interaction, 18.2% offer visual aids for structuring daily activities and one provides a system
for portable medical information.
Following a medical notion of assistive technologies as mitigators of functional limitations
assigned to the children, AAC devices primarily use pictures and associated audio output (e.g.,
in [246]) to enable nonverbal children to communicate in a way that the adults around them can
comprehend. Already existing physical devices with buttons can be expanded with tremendously
more options (and even at a later point) when digitally implemented so that different buttons
can take on different functions that change according to context. Visual aids (e.g., [279]), on the
other hand, allow carers to communicate tasks and events in the near future in a structured way
to autistic children. Technologies aiming at general social communication are used to guide the
children in behaviour that is deemed socially appropriate (e.g., [278]), to understand more about the
current social-emotional context as established by others and one self (e.g., [211]) or prompt them
to initiate social interaction, for example, through vocalisations (e.g., [118]). Finally, the application
providing portable medical information to autistic children [136] can communicate certain needs
to those assisting in crisis situations, where a child might not be able to express them otherwise.
The technologies extend autistic children’s abilities [158] or function as a lens into their environment. They use them whenever their modes of expression fail or, inversely, to make sense
of what the environment is telling them when it fails to make itself understandable to autistic
children. As the technologies are conceptually tied to a notion of failure, they inherently symbolise
an understanding of an autistic child as one that lacks something, misses out and is not able to do
certain things that are expected of children. Hence, these technologies incorporate a medical model
of autism. The potential refusal of such assistive technologies can then become a revolutionary act
of defining and conceptualising the self as a powerful, but different entity (akin to e.g. refusing
to use Facebook, [198]). Subsequently, these technologies also imply that neurotypically oriented
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communication is a desired norm instead of trying to aim for a more mutual understanding (with
one exception further below).
While autistic children are the primary users of assistive technologies, the use of these technologies happens out of a joint desire for understanding between autistic children and allistic
adults/environment. The communication is inherently limited to aspects that designers of these
technologies have implemented. As autistic children are sometimes included in the design of these
technologies, this could be a non-issue; however, for autistic children who use these technologies
in their everyday life, the range of assistance is limited to the needs of an outside world or what
that world assesses as a need of the child.
6.3

Education

Educational technology provides autistic children with classical educational content that does not
target their social skills. Overall, 25% of the papers in the corpus had an educational purpose, where
seven of them do not address a specific topic as such, but are more generally concerning education.
About a third sets the context for learning and assists autistic children in acquiring meta-skills
essential to learning more generally. Other papers focus on sensory integration (3), storytelling
and social stories as a way to understand narrative and social interaction (7) as well as topics of
science, technology, engineering and mathematics (STEM; 6).
Most of these technologies discuss different forms of content provision (e.g., [152]) or show
how different therapeutic principles can be adapted (e.g., [13] for Applied Behavioural Analysis
(ABA)). To elicit empathy for autistic peers Bratitsis used digital storytelling [42]. Supporting
autistic children in learning to learn is based, for example, on Internet-of-Things (IoT) devices
([240], augmented reality [84] or a visual game for generalisations skills [115]. As integrating the
input from different senses seems to be notoriously taxing for autistic children, some technologies
target that skill specifically through virtual reality applications [28], tangibles [137] or body capture
on a projected screen [205]. Narration and storytelling also receive extra attention, especially when
it comes to social stories [e.g. 72]. These technologies are all screen-based. Finally, several papers
focus on STEM-topics by providing learning environments [e.g. 214, 241], interactive e-books [e.g.
131] or robots [e.g. 162].
Educational technologies offer autistic children new opportunities to learn more about the world
and the social contexts they live in. While this potentially allows them to then feel safer and more
sure-footed in an environment that is tailored to neurotypical needs, encountering new things
comes with the associated cost of stepping outside a comfort zone of known parameters and adding
others. Hence, the technology and its context might be associated with anxiety, especially, if they
are not part of a regular routine, but rather singular in use (see for a discussion on anxiety induced
by change of routine [186]).
The children engage with these technologies directly and are primary users in that they are
supposed to learn from what the technologies provide. However, the content is either given by
the system or set by teachers around them. Autistic children cannot use these technologies to
actively investigate their own interests. The strict boundaries in which they can engage with these
technologies are extrinsically defined as is the educational context they are embedded in. We are
not trying to argue that autistic children should not be educated or that these technologies are not
appropriate for them. However, the children engage with them mostly through being directed to
the interaction by a teacher or other carer. The technologies are more tied to curricula and external
learning goals than supporting intrinsic interests or the children’s potential exploratory curiosity.
Essentially, carers set the topics of interest and choose the time and place for interaction with one
of these technologies. While this might be similarly the case for allistic children, the particular
power relationships autistic children are embedded in exacerbate this issue.
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The majority of technologies for autistic children aim at Social Skills; be it acquiring them, facilitating
social situations or supporting the children during these moments. 48.1% of papers fall into this
category. This comes to no surprise seeing as technologies in this section directly engage with
the core characteristics of the condition as ingrained by a medical model understanding of autism.
Among the skills are communication skills (25.8%), including non-verbal and verbal aspects, where
verbal aspects are again split into formal (vocabulary and grammar) and informal (speech) elements.
Further, the papers discuss parameters of interaction (34.8%), concretely collaboration and joint
attention. Finally, 23.6% of papers specifically address Theory of Mind. In this subcategory, most
technologies concern themselves with emotion recognition, followed by imitation and only two
target empathy directly.
The technologies used to facilitate social skills learning and actualised behaviour according to
those skills are manifold. For example, Didehbani et al. use a virtual reality platform to provide social
cognition training elements to autistic children [76]. In one of the rare cases of participatory design,
Porcino et al. created a game through which autistic children can engage more with communication
[197]. Robots are used to teach the more nuanced aspects of nonverbal communication (e.g., [187]),
whereas verbal components such as vocabulary [104] and speech patterns (e.g., pronunciation)
[267] tend to use more classical forms of screen-based interfaces – on either mobile or stationary
devices. Interactive technologies tend to be mobile (e.g., [3]), or – as is the case for most cooperative
technologies – facilitated via large displays (e.g., [124]) or physicalised technologies (e.g., tangibles
[250] or robots [207]). Whenever joint attention is the subskill autistic children are meant to
acquire, technologies facilitate this in different ways, e.g. combining rhythm and robotics [235],
embedding robots within a larger technological system [27] or, again, using screen-based methods
[282]. Technologies addressing theory of mind use narration [103] and – chiefly when focusing
on emotion recognition – virtual or realistic facial representations (e.g., [176, 216]. Rarely, the
concept of emotional expressions on the entirety of a human body is conveyed (examples include
[4]). Empathy is taught only (through virtual reality [180] and computer software [56]) and not
facilitated in action. Finally, robots are often used to encourage (and observe) autistic children
imitating others (e.g., [101]).
Autistic children might express their social skills differently, especially compared to allistic adults.
Hence, these technologies are a source of learning and encountering new aspects about how to
interact with others in a predominantly neurotypical society. This means they can be a source of
social anxiety [155], but they might also enable autistic children to learn strategies for coping in
such an environment. However, different to education, these technologies are very one-sided. As
such, the children are required to learn the modes of interaction that are deemed as appropriate by
neurotypical adults without the adults having to learn about how autistic children might want to
engage or reflect on the notion of withdrawal as a social interaction. This way, interacting with the
technologies happens in a space where autistic children are required to engage with something
that they might feel genuine pain with as first-person accounts of autistic people indicate (e.g., for
eye contact [113]).
While autistic children are the primary users of this type of technology, allistic people around
them and as predominant group in society at large are secondary users. The content of these
technologies is driven by the perceived functional deficits that comprise a diagnosis of autism and
the particular social expressiveness of the condition. Hence, the efforts are at teaching autistic
children how a neurotypical society expects them to engage instead of (also) teaching neurotypical
people about the many ways in which autistic children might prefer to communicate and how
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to be attentive to find out this out for a specific child11 . While learning contexts and disciplining
technology for facilitating social interactions in-situ are very dominant, we also found many games
and play scenarios aimed at improving the social skills of autistic children. However, in such a
context play is associated with an extrinsic purpose. It is not conceptualised as positive experience
lead by an intrinsic desire of an autistic child, but embedded into the extrinsic agenda of their social
environment.
6.5

Therapy

16.8% of papers in the corpus discuss technologies specifically for therapeutic settings. While
technologies in other categories might be part of an intervention, the ones in this category follow a
specific medicinally driven therapeutic approach. ’Robot-assisted’ therapy, though, is not a formally
recognised approach that follows a strict path. It is still included here as the robots are meant to
augment and further support traditional approaches. Other therapies such as Applied Behaviour
Analysis (ABA)12 and LEGO13 based activities consists of formal paths. Only three papers assist
carers in preparing therapeutic sessions.
The technologies show no orientation on a cohesive therapy or commonalities on a technological
level. For example, Alessandrini et al. suggest the use of audio-augmented paper for therapeutic
sessions [6], whereas Caro et al. created an exertion game engaging in motor coordination exercises
[53] and Pickard et al. discuss how a physically absent therapist can be enabled to guide parents
through an intervention [194]. When it comes to ABA, most of the technologies are computerbased and support either structured learning (e.g., [23]) or constant monitoring of therapeutic
efforts (e.g., [143]). Both papers concerning LEGO therapy [18, 132] use robots as well as all papers
concerning robot-assisted therapy14 (e.g., [172, 276]). Hence, the most considerable opportunity
space for technologies in therapy use is seen in incorporating robots. For the preparation of content
in technologies used in therapeutic contexts, an authoring tool for social stories [63] and a game
engine for serious games [218] are available.
We found it notable to see how many of these projects try and involve robots in therapy. Mostly,
this stems from the notion, that autistic children appear to appreciate structure and predictability
[62]. Hence, incorporating robots might be a gateway for interaction with neurotypical people,
and ultimately preferable from the viewpoint of autistic children. The context in which these
technologies are embedded in might be more relevant than potential enjoyment with them as they
are.
The notion of dedicated therapeutic interventions and using technology in them comes from a
medicalised view of autism. While even autistic self-advocates do not deny that there is a place
for therapeutic interventions in working with autistic children [for example, 114], the therapies
these technologies focus on are highly debated. A popular therapy addressed by technologies in
this space is ABA, probably because the structure and demand for documentation lend itself to
automated processes. However, first-person accounts of adults who experienced ABA [229] and
even former therapists indicate that it is a very stressful procedure for the child, which in parts can
be deeply traumatising – potentially leading to Post-Traumatic Stress Disorder (PTSD) [154]. Seeing
as the approach requires up to 36 hours of weekly intervention [80], the children are expected to
have therapy to the extent of a full-time job. The relevant papers in this space do not engage in
11 Notably,

though, one exception in this corpus exist [42]
rigorous approach of analysing and reinforcing desired behaviours [16].
13 An approach based on collaborative construction using LEGO building blocks.
14 This is not a structured or well-defined approach, but instead, robots assist more generally within therapeutic settings
that are defined otherwise. The expectation there is that autistic children might find it easier to interact with a robot and
then be able to transfer skills acquired in such a setting towards more complex interactions with other humans [52].
12 A
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the controversy of this therapy [75]. This emphasises a change in the autistic child at such great
expense that it presupposes that the child is implicitly conceptualised as an entity which is in need
of ‘correction’ and ‘improvement’, without including a notion of acceptance of different ways of
being in the world.
6.6

Well-Being

In the category of ‘Well-Being’, we grouped seven (3.8%) papers describing fun, engagement or,
more generally, the facilitation of positive experiences especially tailored to the needs and interests
of autistic children as the main purpose of a given technology. As these seven papers are spread
across only three projects, we deemed it unfeasible to add subcategories.
Two of those projects are very similar: MEDIATE [188, 189] and Responsive Dome [47]. Both are
sensory installations spanning up a large space for exploration. The third project is OutsideTheBox
[99, 166, 230, 232], which two of the authors were involved in. Here, several ubiquitous smart
objects were created with individual affordances for each child that the researcher designed with.
Autistic children encounter the sensory installations rarely and only have limited access to them.
Large spaces are required to install them, hence it is unfeasible to incorporate this type of technology
in the home environment of most children. Hence, engaging with these technologies comprises is a
special experience, which, according to the related publications, appears to be positively conotated.
The experiences tied to the technologies developed in the OutsideTheBox project are situated in the
individual context of child and interaction. Overall, though, we can say that the participatory design
process is part of that experience and, hence, interacting with the technology means interacting
with a design process as well leading to surprising use scenarios [231].
As primary users autistic children are often in control of these technologies. They can decide
whether to engage with them and regulate time and modes of interaction by themselves – within
reasonable boundaries. However, as the sensory installations are special event technologies, the
children rely on the adults around them to acquire access. Whereas refusal is a practical option for
the children once the possibility is offered to them, initiation is difficult and cannot be achieved in
a self-driven fashion. Similarly, parents and caretakers had to agree to their children participating
in the OutsideTheBox project, which makes them gatekeepers between the children and the
technologies.
6.7 Summary
While in most of these technologies, autistic children are the primary users, they rarely interact with
the technologies in a self-determined way. Most of the technologies are driven by a medical model
of autism or the requirements to to coping in a neurotypically dominant environment. In their
majority, the technologies are not primarily for autistic children as such, but instead focus on the
needs for interaction from the predominantly neurotypical people around them. As the experiences
of the autistic children are secondary to the externally driven purpose of the technologies, the
children’s perspectives are also secondary in the evaluation of these technologies. Room for their
agency is conceptually limited, but, as we show in the next section, autistic children play a discursive
role in the development and presentation of these technologies.
7

POWER DYNAMICS – AUTISTIC CHILDREN AS PARTNERS IN TECHNOLOGICAL
RESEARCH
The design of technologies for autistic children encompasses several power dimensions which are
often more entangled and complex than in cases where adult designers create technologies for
comparatively privileged neurotypically presenting adult populations. Autistic children engage
on several dimensions with adult researchers: they are considered as children and additionally
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as autistic. While the agency of children is more generally a complicated issue to navigate even
particularly in participatory researcher [127] and autistic adults similarly are continuously othered
by a scientific gaze [260], autistic children make the intersectional experience of reduced agency
not just as children or as autistic, but precisely as autistic children. Taking a lens of intersectionality
[68] means that we understand the experiences of autistic children not made up by the combined
experiences of children or autistic people separately, but instead create a distinct marginalisation as
autistic children [161]. For example, most technologies for autistic children are presented within a
medical model here, actively pathologising the autistic child. While technologies for the population
of young children also predominantly focus on education, there is no inherent assumption that not
knowing certain contents is a “problem” of the individual child.
We now discuss the language that surrounds the research on these technologies, how autistic
children are constructed as users and how they can or cannot take part in making and defining the
meaning of a technology.
7.1

Autistic children as ‘other’

The dominant language used across research detailing technologies for autistic children constructs
them as different from authors or readers, as objects of research instead of subjects. This can take
different forms, for example in technologies for behaviour analysis autistic children are in the focus
of observation, an ’object of interest’. Other technologies aim to ‘correct’ the children’s behaviour,
which then is conceptually the output of a given technology. One reason for this is might be that
autistic children remain fairly isolated within scientific discourse and are mostly conceptualised
as deviant from a given norm. Considering the portion of therapies aiming for therapeutic and
intervention settings, autistic children are not only constructed as different, they are vehemently
constructed as an other.
“Othering means turning the other into an other, thus creating a boundary between different
and similar, insiders and outsiders” [74]. Such othering is not necessarily problematic as such. For
example, by putting the focus on this population and identifying them as a group of special interest
to which we as partly allistic researchers and our readers most likely do not belong, we follow
here the very basic concept of othering: “[T]he idea of othering (...) derives from the presence of
different and politically labeled minority others in our societies” [ibid]. However, across the texts
within our corpus autistic children are presented as deficient and less than. “The other is also
often described through a deficit framework, that is, s/he is not as good or capable as “we” are,
which leads to stereotypes and other forms of representation.” As technologies and the writing
about technologies contributes to the representation of autism as a personal and societal factor,
the purposes these technologies have, buy into stereotypes and potentially perpetuate them if not
critically reflected. For example, the assumption that autistic children might engage with technology
more productively because some might prefer structure, sameness and predictability, means that
together with recent stereotyping of technology as a predominantly gendered activity for men [88],
potentially reinforces the popular image of autism as a primarily male condition [153]. This on
the other hand creates a barrier to access for people who do not present within this narrow (and
gendered) spectrum as they are confronted with later diagnosis and continuous defense of their
own difference within the autistic community [264].
As per the corpus, the children are conceptualised as external to authors and audience alike.
As per the technologies that are developed, the children are further understood as ‘other’ which
has to be observed, analysed and corrected. Even in cases framed as assistive, these technologies
operate from a medical model. Researchers identify deficits compared to neurotypical strategies
and then create technologies aiding in autistic children not to find their own coping mechanisms
and strategies but to adopt the ones allistic adults deem suitable to them.
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Additionally, most of the research above does not acknowledge children’s agency in defining
what kinds of technology are appropriate for them – contrary to how there are strong movements
within HCI that consider how computation and the design of technologies can empower children
(e.g., [133]) but entirely in line with the systematic exclusion from society they experience [263]. The
need for technological intervention is defined by allistic adults. Further, the technologies stemming
from this research are constructed as active solutions for predominantly allistically defined issues.
This leads to the inversion of agency, where the technology is constructed as more active than the
children: While the technology gives, changes and teaches, the child consumes, receives and adapts.
Hence, a large portion of the currently existing research into technologies for autistic children,
constructs a view where the technologies become extensions of the pre-conceived notions of an
allistic environment that expresses normative expectations of how the children have to develop and
behave without necessarily considering their comfort and well-being. Instead, research focuses on
the priorities of allistic adults, as can be seen by the overwhelming dominance of technologies for
’Social Skill’ development without aiming at an understanding of autistic children might express
themselves socially [73].
In a similar vein, most papers introduce and discuss autism from a medical model perspective
(see e.g. [167] for the prevalence of this perspective in research on assistive technologies). From
such a perspective, autism is placed within the individual child, who then is expected to change in
ways that fit more into allistic societies. Within the corpus, only one paper presents a technology
for educating classmates of autistic children about their particularities embodies such a stance
[42]. Dominant understandings of autism as a disorder, a state, which is out of order and, hence, in
need of correction, are embodied in all of the technologies in the categories of Analysis, Assistive
Technology, Social Skills, Therapy and to limited extent in Education. Hence, the technologies
embody an understanding of autistic children as outside an expected norm, as a deficient other.
To avoid this ‘othering’ trap, we suggest that allistic designers see themselves in a partnership
with autistic children. While the frame of participatory design might offer the most straightforward
approach to achieve this, we consider this a more general stance that can be used with any
methodology. Involving autistic children or adults then not only relates to them deciding the colour
of a preconceived technological setup, but rather providing them with adequate agency in the
process. This means, that the design of technologies involves autistic children as stakeholders much
earlier, when it concerns the definition of needs and desires a technology should address. Instead
of defining that autistic children need, for example, to be observed and taught, technologies might
then also focus on how allistic adults could be more attentive to cues. To conceptually include
autistic children in the ‘we’ that defines the research community, allistic designers might appreciate
the notion of thinking of autistic children as different but same. A useful exercise in this context
might be to reflexively think of oneself as other in the research and apply othering practices to
oneself to start reflecting on them and working on overcoming them.
7.2

Defining the ‘User’

Not only autistic children but also their parents and carers interact with the technologies in our
corpus. The latter are often discoursively hidden as stakeholders in the direct use of a given technology (see Figure 5). The technology mediates allistic expectations stemming from a neurotypical
view on autism. Allistic adults one-sidedly define and determine the purpose of these technologies.
The children have nominally no agency in deciding which forms of interaction are relevant to
them.
From the point of view of the technologies, autistic children serve different purposes to them:
(1) they are posed sensor input for analysis (e.g., in behaviour analysis),
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Fig. 5. Triangle of use in most technologies for autistic children. The shaded area indicates how it is predominantly presented by the research; the open arrows indicate the flow of behaviour and information, whereas
the filled arrows show how neurotypical expectations are mediated to the child through the technology.

(2) they are conceptualised as data output via exhibition of correct(ed) behaviour or skills learned
(e.g., in therapy or social skills) or
(3) they are recipients of external information in a way that allows them to process them more
appropriately to their perceptions (e.g., visual schedules)
Only in a few cases, the technologies enable self-guided interaction (e.g., in some play technologies).
Devices for Alternative and Augmented Communication fall between the cracks of these distinctions:
While intended to translate autistic children’s communication towards an allistic audience, the
design and technical limits of these devices restrict what can be said and how the children can
articulate their thoughts within these narrow boundaries (see also, [9]). While allowing some
agency for autistic children in use context, this agency is limited to tightly set boundaries.
The research around technologies for autistic children, hence, predominantly does not result
in technologies for them, but instead targets the normative concepts and desires of their mostly
neurotypical social environment. This adds to the isolation of disabled people among predominantly
non-disabled individuals instead of fostering community and companionship [177]. The majority
of technologies and the research around them manifest a perspective that conceptualises disabled
people as passive and without agency. Autistic children in combination with these technologies
conceptually establish a socio-technical construct that an allistic environment interacts with. As the
technologies are designed, introduced and facilitated by allistic stakeholders, access and interaction
are equally restricted and regulated.
An alternative could lie in designing technologies, that aim to be meaningful for autistic children
from their own point of view and acknowledges their agency. These should allow for individually determined access of autistic children to the technologies and would not rely on an allistic
environment to facilitate the interaction. That does not mean that they should exclude options for
collaborative engagement between different autistic children or the children and their allistic social
context. However, the research on technologies ‘for’ autistic children as it presents itself currently
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ignores how the core stakeholders are not the children, but, instead, predominantly their parents
and carers.
7.3

Making Meaning of the Technology

Only a select few of the papers outside the well-being category in the corpus directly investigate
into the children’s perspectives on an artifact or software. Instead, most of them rather inferred
their perspective either from observations, via proxies (e.g., parents or teachers) or not at all (see
also Table 5). Hence, autistic children have little direct say in meaning-making about a technology
presumably made for them.
Including children in the design of such technologies is only a first step. Even though 7.6% of the
papers in the corpus reference participatory design processes with autistic children as part of the
development of technologies, only 1.6% include children in defining the initial purpose. Most of the
projects come with a preconceived notion of the type and purpose of what should be designed and
reduce the children’s power to provide content for predetermined applications (e.g. [1]). While this
is an important first step in broadening the inclusion of autistic children, it does little to challenge
the status quo of how the technologies are embedded in the children’s lives.
The call for including disabled people more generally in the research on technologies that are
intended for them, has been made before [167]. Others have shown that making space for disabled
people to articulate their needs according to their interests creates design spaces that are meaningful
to researchers and disabled people alike. For example, Elvitigala et al. designed an alternative for
indicating start times to deaf swimmers and realised that different information is relevant for
deaf swimmers [81]. An exception within the corpus can be found in our own work within the
OutsideTheBox project [232]. There we developed a Thinking Machine, which allows people to
reflect on situations of high intensity (positive or negative). The idea for this concept stems from
the collaboration with a then six-year-old. Hence, involving autistic children in participatory design
and allowing space for their agency, does not necessarily mean leaving out the space for more
therapeutic or socially oriented technologies, but creating them in a way that is meaningful and
relevant to the children instead of solely to their neurotypical environment.
As most other technologies are driven by a medical model of autism and requirements to
encounter it from a neurotypically dominant environment, they are in their majority not actually
for autistic children but instead alleviate the needs for interaction from the primarily neurotypical
people around them. In that regard, it seems to come to no surprise that most of these technologies
are evaluated along extrinsic measures, such as therapeutic success (as defined by therapists, parents
and researchers), interaction rates or classical usability.
The experiences of autistic children subsequently become secondary for the technology to
achieve the desired outcomes. Hence, they are also second in the evaluation of these technologies.
Inquiring into these experiences means asking radically new questions about autistic children’s
perspective, their meaning-making and their agency in use. Additionally, researchers need to be
open for alternative ways of communication and actively engage with autistic children on their
terms [233]. Seeing which technologies are predominantly developed for autistic children and that
they do not necessarily target the needs of the children, but those deemed worthy and relevant by
a neurotypical, adult society, it comes to no surprise, that a systematic approach for questions into
their experiences has been rare so far (e.g., [230]).
8

CONCLUSION AND FUTURE WORK

Our starting point was the increased interest into technologies for autistic children in research
leading to actualised technological artefacts. While previously design methods and technology
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oriented analyses have presented new avenues for understanding the design space, our lens was
on the agency of autistic children surrounding the purpose of technologies.
Via a thematic discourse analysis of 185 papers, we identified seven categories for the purposes
of technologies for autistic children: behaviour analysis, assistive technologies, education, social
skills, therapy and well-being. These categories show a predominant focus on corrective, othering
approaches. These technologies are not directly intended for autistic children either, but embedded
in social structures predominantly oriented to neurotypically presenting adults. The technologies
embody and negotiate these neurotypical expectations.
8.1

Limitations

A limitation of our work is that it fails to illustrate how these relationships look like for adolescents
or adults. The purposes and ideal contexts of use for the technologies might be additionally
confounded by the fact that they are targeted at younger children, who are not conceptualised as
having a lot of agency due to their age and dependency on their environment even when they are
allistic. From our experience, we expect that the notion of othering would then shift slightly in
that technologies are geared towards enabling employment and self-sufficiency as to avoid societal
responsibilities in caring about autistic adults.
Further, by explicitly excluding formative work and focusing on the technologies that are
physically manifest, we might not have captured those works that already strive towards more
inclusion of autistic children within the design processes of technologies. However, it should be
noted that it can also be problematic if the field predominantly involves autistic children in the
early, fuzzy stages of design but ends up predominantly producing technologies that further their
marginalisation. Additionally, simply including autistic children in design processes is not sufficient
as a counterpoint if their participation is not fundamentally meaningful and shapes the type and
meaning of the technology alongside more aesthetic features.
8.2

Contribution

In conclusion, HCI lacks technologies that enable autistic children to engage with them in a selfdetermined way. Creating and making technologies available to autistic children that matter to
them can help normalising neurodiversity. Further, more technologies guiding neurotypically
presenting children and adults in their engagement with autistic children provide an additional
way of supporting that goal. Researchers and developers of technologies for autistic children need
to carefully reflect on how their work fits into the larger field and how it might contribute to the
further marginalisation of autistic children. In illustrating the current state of the field, its dominant
focus on a medical model of autism and issues surrounding the agency of autistic children with the
technologies meant for them, our work can guide researchers in taking the first step towards such
reflections.
9

ACKNOWLEDGEMENTS

This work has been made possible by funding received from the Austrian Science Fund [P26281N23/P29970-N31].
REFERENCES
[1] Muhammad Haziq Lim Abdullah and Margot Brereton. 2015. MyCalendar: Fostering Communication for Children
with Autism Spectrum Disorder Through Photos and Videos. In Proceedings of the Annual Meeting of the Australian
Special Interest Group for Computer Human Interaction (OzCHI ’15). ACM, New York, NY, USA, 1–9. https://doi.org/10.
1145/2838739.2838785
ACM Transactions on Computer-Human Interaction, Vol. 00, No. 00, Article 00. Publication date: 2019.

00:26

K. Spiel et al.

[2] Ravi Agarwal, Harini Alagarai Sampath, and Bipin Indurkhya. 2013. A Usability Study on Natural Interaction Devices
with ASD Children. In Universal Access in Human-Computer Interaction. User and Context Diversity (Lecture Notes in
Computer Science). Springer, Berlin, Heidelberg, 447–453. https://doi.org/10.1007/978-3-642-39191-0_49
[3] Muneeb Imtiaz Ahmad and Suleman Shahid. 2015. Design and Evaluation of Mobile Learning Applications for Autistic
Children in Pakistan. In Human-Computer Interaction – INTERACT 2015 (Lecture Notes in Computer Science). Springer,
Cham, 436–444. https://doi.org/10.1007/978-3-319-22701-6_32
[4] Alyssa Alcorn, Helen Pain, Gnanathusharan Rajendran, Tim Smith, Oliver Lemon, Kaśka Porayska-Pomsta, Mary Ellen
Foster, Katerina Avramides, Christopher Frauenberger, and Sara Bernardini. 2011. Social Communication between
Virtual Characters and Children with Autism. In Artificial Intelligence in Education (Lecture Notes in Computer Science).
Springer, Berlin, Heidelberg, 7–14. https://doi.org/10.1007/978-3-642-21869-9_4
[5] Alyssa M. Alcorn, Helen Pain, and Judith Good. 2013. Discrepancies in a Virtual Learning Environment: Something
"Worth Communicating About" for Young Children with ASC?. In Proceedings of the 12th International Conference on
Interaction Design and Children (IDC ’13). ACM, New York, NY, USA, 56–65. https://doi.org/10.1145/2485760.2485783
[6] Andrea Alessandrini, Alessandro Cappelletti, and Massimo Zancanaro. 2014. Audio-augmented paper for therapy
and educational intervention for children with autistic spectrum disorder. International Journal of Human-Computer
Studies 72, 4 (2014), 422–430. https://doi.org/10.1016/j.ijhcs.2013.12.001
[7] Andrea Alessandrini, Victor Loux, Gabriel Ferreira Serra, and Cormac Murray. 2016. Designing ReduCat: AudioAugmented Paper Drawings Tangible Interface in Educational Intervention for High-Functioning Autistic Children.
In Proceedings of the The 15th International Conference on Interaction Design and Children (IDC ’16). ACM, New York,
NY, USA, 463–472. https://doi.org/10.1145/2930674.2930675
[8] Bassem Alhalabi, Clyde Carryl, and Mirjana Pavlovic. 2014. Activity Analysis and Detection of Repetitive Motion in
Autistic Patients. In 2014 IEEE International Conference on Bioinformatics and Bioengineering. IEEE, NJ, USA, 430–437.
https://doi.org/10.1109/BIBE.2014.65
[9] Meryl Alper. 2017. Giving voice: Mobile communication, disability, and inequality. MIT Press.
[10] Meryl Alper. 2018.
Inclusive sensory ethnography: Studying new media and neurodiversity in everyday life. New Media & Society 0, 0 (2018), 1461444818755394. https://doi.org/10.1177/1461444818755394
arXiv:https://doi.org/10.1177/1461444818755394
[11] Samanta Alves, António Marques, Cristina Queirós, and Verónica Orvalho. 2013. LIFEisGAME Prototype: A Serious
Game about Emotions for Children with Autism Spectrum Disorders. PsychNology Journal 11, 3 (2013), 191–211.
http://www.portointeractivecenter.org/site/wp-content/uploads/PSYCHNOLOGY_JOURNAL_11_3_QUEIROS.pdf
[12] Gustavo Armagno. 2012. The Role of HCI in the Construction of Disability. Proceedings of HCI Ethics’ 12 (2012).
[13] Silvia Artoni, Maria Claudia Buzzi, Marina Buzzi, Fabio Ceccarelli, Claudia Fenili, Beatrice Rapisarda, and Maurizio
Tesconi. 2011. Designing ABA-Based Software for Low-Functioning Autistic Children. In Advances in New Technologies,
Interactive Interfaces and Communicability (Lecture Notes in Computer Science). Springer, Berlin, Heidelberg, 230–242.
https://doi.org/10.1007/978-3-642-34010-9_22
[14] Silvia Artoni, Maria Claudia Buzzi, Marina Buzzi, Claudia Fenili, and Simona Mencarini. 2011. Accessible Education
for Autistic Children: ABA-Based Didactic Software. In Universal Access in Human-Computer Interaction. Applications
and Services (Lecture Notes in Computer Science). Springer, Berlin, Heidelberg, 511–520. https://doi.org/10.1007/
978-3-642-21657-2_55
[15] American Psychiatric Association et al. 2013. Diagnostic and statistical manual of mental disorders (DSM-5®). American
Psychiatric Pub.
[16] Donald M. Baer, Montrose M. Wolf, and Todd R. Risley. 1968. SOME CURRENT DIMENSIONS OF APPLIED
BEHAVIOR ANALYSIS1. Journal of Applied Behavior Analysis 1, 1 (1968), 91–97. https://doi.org/10.1901/jaba.1968.1-91
arXiv:https://onlinelibrary.wiley.com/doi/pdf/10.1901/jaba.1968.1-91
[17] Omaima Bamasak, Roa’a Braik, Hadeel Al-Tayari, Shatha Al-Harbi, Ghadeer Al-Semairi, and Malak Abu-Hnaidi. 2013.
Improving Autistic Children’s Social Skills Using Virtual Reality. In Proceedings of the Second International Conference
on Design, User Experience, and Usability: Health, Learning, Playing, Cultural, and Cross-cultural User Experience Volume Part II (DUXU’13). Springer-Verlag, Berlin, Heidelberg, 342–351. https://doi.org/10.1007/978-3-642-39241-2_38
[18] Emilia I. Barakova, Prina Bajracharya, Marije Willemsen, Tino Lourens, and Bibi Huskens. 2015. Long-term LEGO
therapy with humanoid robot for children with ASD. Expert Systems 32, 6 (2015), 698–709. https://doi.org/10.1111/
exsy.12098
[19] Grace T. Baranek, Fabian J. David, Michele D. Poe, Wendy L. Stone, and Linda R. Watson. 2006. Sensory Experiences
Questionnaire: discriminating sensory features in young children with autism, developmental delays, and typical
development. Journal of Child Psychology and Psychiatry 47, 6 (June 2006), 591–601. https://doi.org/10.1111/j.
1469-7610.2005.01546.x
[20] Simon Baron-Cohen. 2002. The extreme male brain theory of autism. Trends in Cognitive Sciences 6, 6 (2002), 248–254.
https://doi.org/10.1016/S1364-6613(02)01904-6
ACM Transactions on Computer-Human Interaction, Vol. 00, No. 00, Article 00. Publication date: 2019.

Agency of Autistic Children in Technology Research

00:27

[21] Simon Baron-Cohen, Alan M. Leslie, and Uta Frith. 1985. Does the autistic child have a “theory of mind” ? Cognition
21, 1 (Oct. 1985), 37–46. https://doi.org/10.1016/0010-0277(85)90022-8
[22] Vanessa Tavares de Oliveira Barros, Cristiane Affonso de Almeida Zerbetto, Kátia Tavares Meserlian, Rodolfo Barros,
Murilo Crivellari Camargo, and Táthia Cristina Passos de Carvalho. 2014. DayByDay: Interactive and Customizable
Use of Mobile Technology in the Cognitive Development Process of Children with Autistic Spectrum Disorder. In
Universal Access in Human-Computer Interaction. Universal Access to Information and Knowledge (Lecture Notes in
Computer Science). Springer, Cham, 443–453. https://doi.org/10.1007/978-3-319-07440-5_41
[23] Valentina Bartalesi, Maria Claudia Buzzi, Marina Buzzi, Barbara Leporini, and Caterina Senette. 2014. An Analytic
Tool for Assessing Learning in Children with Autism. In Universal Access in Human-Computer Interaction. Universal
Access to Information and Knowledge (Lecture Notes in Computer Science). Springer, Cham, 209–220. https://doi.org/10.
1007/978-3-319-07440-5_20
[24] Laura Bartoli, Franca Garzotto, Mirko Gelsomini, Luigi Oliveto, and Matteo Valoriani. 2014. Designing and Evaluating
Touchless Playful Interaction for ASD Children. In Proceedings of the 2014 Conference on Interaction Design and
Children (IDC ’14). ACM, New York, NY, USA, 17–26. https://doi.org/10.1145/2593968.2593976
[25] Alberto Battocchi, Fabio Pianesi, Daniel Tomasini, Massimo Zancanaro, Gianluca Esposito, Paola Venuti, Ayelet
Ben Sasson, Eynat Gal, and Patrice Weiss. 2009. Collaborative Puzzle Game: A Tabletop Interactive Game for Fostering
Collaboration in Children with Autism Spectrum Disorders (ASD). In Proceedings of the ACM International Conference
on Interactive Tabletops and Surfaces (ITS ’09). ACM, New York, NY, USA, 197–204. https://doi.org/10.1145/1731903.
1731940
[26] Luke Beardon. 2008. Asperger syndrome and perceived offending conduct: a qualitative study. Ph.D. Dissertation.
Sheffield Hallam University.
[27] Esubalew Bekele, Julie A Crittendon, Amy Swanson, Nilanjan Sarkar, and Zachary E Warren. 2014. Pilot clinical
application of an adaptive robotic system for young children with autism. Autism 18, 5 (2014), 598–608. https:
//doi.org/10.1177/1362361313479454
[28] Esubalew Bekele, Joshua W. Wade, Dayi Bian, Lian Zhang, Zhi Zheng, Amy Swanson, Medha Sarkar, Zachary
Warren, and Nilanjan Sarkar. 2014. Multimodal Interfaces and Sensory Fusion in VR for Social Interactions. In
Virtual, Augmented and Mixed Reality. Designing and Developing Virtual and Augmented Environments (Lecture Notes
in Computer Science). Springer, Cham, 14–24. https://doi.org/10.1007/978-3-319-07458-0_2
[29] Ayelet Ben-Sasson, Liron Lamash, and Eynat Gal. 2013. To enforce or not to enforce? The use of collaborative
interfaces to promote social skills in children with high functioning autism spectrum disorder. Autism 17, 5 (2013),
608–622. https://doi.org/10.1177/1362361312451526
[30] Laura Benton and Hilary Johnson. 2015. Widening participation in technology design: A review of the involvement
of children with special educational needs and disabilities. International Journal of Child-Computer Interaction 3-4
(2015), 23–40. https://doi.org/10.1016/j.ijcci.2015.07.001
[31] Sara Bernardini and Kaśka Porayska-Pomsta. 2013. Planning-based Social Partners for Children with Autism. In
Proceedings of the 23rd International Conference on Automated Planning and Scheduling. AAAI Press, Rome. http:
//eprints.ioe.ac.uk/16914/
[32] Sara Bernardini, Kaśka Porayska-Pomsta, and Tim J. Smith. 2014. ECHOES: An intelligent serious game for fostering
social communication in children with autism. Information Sciences 264 (2014), 41–60. Issue Supplement C. https:
//doi.org/10.1016/j.ins.2013.10.027
[33] Sara Bernardini, Kaśka Porayska-Pomsta, Tim J. Smith, and Katerina Avramides. 2012. Building Autonomous Social
Partners for Autistic Children. In Intelligent Virtual Agents (Lecture Notes in Computer Science). Springer, Berlin,
Heidelberg, 46–52. https://doi.org/10.1007/978-3-642-33197-8_5
[34] Arpita Bhattacharya, Mirko Gelsomini, Patricia Pérez-Fuster, Gregory D. Abowd, and Agata Rozga. 2015. Designing
Motion-based Activities to Engage Students with Autism in Classroom Settings. In Proceedings of the 14th International
Conference on Interaction Design and Children (IDC ’15). ACM, New York, NY, USA, 69–78. https://doi.org/10.1145/
2771839.2771847
[35] Laura Boccanfuso, Erin Barney, Claire Foster, Yeomijn Amy Ahn, Katarzyna Chawarska, Brian Scassellati, and
Frederick Shic. 2016. Emotional robot to examine different play patterns and affective responses of children with
and without ASD. In 2016 11th ACM/IEEE International Conference on Human-Robot Interaction (HRI). IEEE, NJ, USA,
19–26. https://doi.org/10.1109/HRI.2016.7451729
[36] Laura Boccanfuso and Jason M. O’Kane. 2010. Adaptive Robot Design with Hand and Face Tracking for Use
in Autism Therapy. In Social Robotics (Lecture Notes in Computer Science). Springer, Berlin, Heidelberg, 265–274.
https://doi.org/10.1007/978-3-642-17248-9_28
[37] Laura Boccanfuso, Sarah Scarborough, Ruth K. Abramson, Alicia V. Hall, Harry H. Wright, and Jason M. O’Kane.
2017-03-01. A low-cost socially assistive robot and robot-assisted intervention for children with autism spectrum
disorder: field trials and lessons learned. Autonomous Robots 41, 3 (2017-03-01), 637–655. https://doi.org/10.1007/
ACM Transactions on Computer-Human Interaction, Vol. 00, No. 00, Article 00. Publication date: 2019.

00:28

K. Spiel et al.

s10514-016-9554-4
[38] Miriam C. Boesch, Oliver Wendt, Anu Subramanian, and Ning Hsu. 2013. Comparative Efficacy of the Picture
Exchange Communication System (PECS) versus a Speech-Generating Device: Effects on Social-communicative Skills
and Speech Development. Augmentative and Alternative Communication 29, 3 (2013), 197–209. https://doi.org/10.
3109/07434618.2013.818059
[39] Andrea Bonarini, Francesco Clasadonte, Franca Garzotto, Mirko Gelsomini, and Maximiliano Romero. 2016. Playful
Interaction with Teo, a Mobile Robot for Children with Neurodevelopmental Disorders. In Proceedings of the 7th
International Conference on Software Development and Technologies for Enhancing Accessibility and Fighting Infoexclusion (DSAI 2016). ACM, New York, NY, USA, 223–231. https://doi.org/10.1145/3019943.3019976
[40] Alexis Bosseler and Dominic W. Massaro. 2003. Development and Evaluation of a Computer-Animated Tutor for
Vocabulary and Language Learning in Children with Autism. Journal of Autism and Developmental Disorders 33, 6
(2003), 653–672. https://doi.org/10.1023/B:JADD.0000006002.82367.4f
[41] Louanne E. Boyd, Kathryn E. Ringland, Oliver L. Haimson, Helen Fernandez, Maria Bistarkey, and Gillian R. Hayes.
2015. Evaluating a Collaborative iPad Game’s Impact on Social Relationships for Children with Autism Spectrum
Disorder. ACM Trans. Access. Comput. 7, 1 (2015), 3:1–3:18. https://doi.org/10.1145/2751564
[42] Tharrenos Bratitsis. 2016. A Digital Storytelling Approach for Fostering Empathy Towards Autistic Children: Lessons
Learned. In Proceedings of the 7th International Conference on Software Development and Technologies for Enhancing
Accessibility and Fighting Info-exclusion (DSAI 2016). ACM, New York, NY, USA, 301–308. https://doi.org/10.1145/
3019943.3019987
[43] Virginia Braun and Victoria Clarke. 2006. Using thematic analysis in psychology. Qualitative Research in Psychology
3, 2 (2006), 77–101. https://doi.org/10.1191/1478088706qp063oa
[44] Jeroen C. J. Brok and Emilia I. Barakova. 2010. Engaging Autistic Children in Imitation and Turn-Taking Games with
Multiagent System of Interactive Lighting Blocks. In Entertainment Computing - ICEC 2010 (Lecture Notes in Computer
Science). Springer, Berlin, Heidelberg, 115–126. https://doi.org/10.1007/978-3-642-15399-0_11
[45] Diane M. Browder, Jenny R. Root, Leah Wood, and Caryn Allison. 2017. Effects of a Story-Mapping Procedure Using
the iPad on the Comprehension of Narrative Texts by Students With Autism Spectrum Disorder. Focus on Autism and
Other Developmental Disabilities 32, 4 (2017), 243–255. https://doi.org/10.1177/1088357615611387
[46] Gillian Brown and George Yule. 1983. Discourse analysis. Cambridge university press, Cambridge, UK.
[47] Scott Andrew Brown, David Silvera-Tawil, Petra Gemeinboeck, and John McGhee. 2016. The Case for Conversation:
A Design Research Framework for Participatory Feedback from Autistic Children. In Proceedings of the 28th Australian
Conference on Computer-Human Interaction (OzCHI ’16). ACM, New York, NY, USA, 605–613. https://doi.org/10.1145/
3010915.3010934
[48] Traolach S. Brugha, Nicola Spiers, John Bankart, Sally-Ann Cooper, Sally McManus, Fiona J. Scott, Jane Smith, and
Freya Tyrer. 2016. Epidemiology of autism in adults across age groups and ability levels. British Journal of Psychiatry
209, 6 (2016), 498âĂŞ503. https://doi.org/10.1192/bjp.bp.115.174649
[49] Gyasi Burks-Abbott. 2007. Mark HaddonâĂŹs Popularity and Other Curious Incidents in My life as an Autistic.
Autism and representation (2007), 289.
[50] Judith Butler. 2004. Undoing Gender. Routledge, New York.
[51] Maria Claudia Buzzi, Marina Buzzi, Beatrice Rapisarda, Caterina Senette, and Maurizio Tesconi. 2013. Teaching
Low-Functioning Autistic Children: ABCD SW. In Scaling up Learning for Sustained Impact (Lecture Notes in Computer
Science). Springer, Berlin, Heidelberg, 43–56. https://doi.org/10.1007/978-3-642-40814-4_5
[52] John-John Cabibihan, Hifza Javed, Marcelo Ang, and Sharifah Mariam Aljunied. 2013. Why Robots? A Survey on the
Roles and Benefits of Social Robots in the Therapy of Children with Autism. International Journal of Social Robotics 5,
4 (01 Nov 2013), 593–618. https://doi.org/10.1007/s12369-013-0202-2
[53] Karina Caro, Mónica Tentori, Ana I. Martinez-Garcia, and Ivan Zavala-Ibarra. 2017. FroggyBobby: An exergame to
support children with motor problems practicing motor coordination exercises during therapeutic interventions.
Computers in Human Behavior 71 (2017), 479–498. Issue Supplement C. https://doi.org/10.1016/j.chb.2015.05.055
[54] CDC. 2015. Facts About ASDs. (2015). http://www.cdc.gov/ncbddd/autism/facts.html
[55] Laura Cesaroni and Malcolm Garber. 1991. Exploring the experience of autism through firsthand accounts. Journal of
Autism and Developmental Disorders 21, 3 (Sept. 1991), 303–313. https://doi.org/10.1007/BF02207327
[56] Yufang Cheng, Hsuan-Chi Chiang, Jun Ye, and Li-hung Cheng. 2010. Enhancing empathy instruction using a
collaborative virtual learning environment for children with autistic spectrum conditions. Computers & Education 55,
4 (2010), 1449–1458. https://doi.org/10.1016/j.compedu.2010.06.008
[57] Pauline Chevalier, Gennaro Raiola, Jean-Claude Martin, Brice Isableu, Christophe Bazile, and Adriana Tapus. 2017.
Do Sensory Preferences of Children with Autism Impact an Imitation Task with a Robot?. In Proceedings of the
2017 ACM/IEEE International Conference on Human-Robot Interaction (HRI ’17). ACM, New York, NY, USA, 177–186.
https://doi.org/10.1145/2909824.3020234
ACM Transactions on Computer-Human Interaction, Vol. 00, No. 00, Article 00. Publication date: 2019.

Agency of Autistic Children in Technology Research

00:29

[58] Coralie Chevallier, Gregor Kohls, Vanessa Troiani, Edward S. Brodkin, and Robert T. Schultz. 2012. The social
motivation theory of autism. Trends in Cognitive Sciences 16, 4 (2012), 231–239. https://doi.org/10.1016/j.tics.2012.02.007
[59] Eirini Christinaki, Nikolas Vidakis, and Georgios Triantafyllidis. 2013. Facial Expression Recognition Teaching
to Preschoolers with Autism: A Natural User Interface Approach. In Proceedings of the 6th Balkan Conference in
Informatics (BCI ’13). ACM, New York, NY, USA, 141–148. https://doi.org/10.1145/2490257.2490262
[60] Mooi Choo Chuah, Daniel Coombe, Christopher Garman, Cassandra Guerrero, and John Spletzer. 2014. Lehigh
Instrument for Learning Interaction (LILI): An Interactive Robot to Aid Development of Social Skills for Autistic
Children. In 2014 IEEE 11th International Conference on Mobile Ad Hoc and Sensor Systems. IEEE, NJ, USA, 731–736.
https://doi.org/10.1109/MASS.2014.67
[61] Mooi Choo Chuah and Michael Diblasio. 2012. Smartphone Based Autism Social Alert System. In 2012 8th International
Conference on Mobile Ad-hoc and Sensor Networks (MSN). IEEE, NJ, USA, 6–13. https://doi.org/10.1109/MSN.2012.41
[62] Dr Kenneth Mark Colby. 1973. The rationale for computer-based treatment of language difficulties in nonspeaking
autistic children. Journal of autism and childhood schizophrenia 3, 3 (1973), 254–260. https://doi.org/10.1007/BF01538283
[63] Aurora Constantin, Helen Pain, and Annalu Waller. 2013. Informing the Design of an Authoring Tool for Developing
Social Stories. In Human-Computer Interaction – INTERACT 2013 (Lecture Notes in Computer Science). Springer, Berlin,
Heidelberg, 546–553. https://doi.org/10.1007/978-3-642-40480-1_38
[64] John N Constantino and Tony Charman. 2012. Gender bias, female resilience, and the sex ratio in autism. Journal of
the American Academy of Child & Adolescent Psychiatry 51, 8 (2012), 756–758.
[65] Sandra Costa, Hagen Lehmann, Ben Robins, Kerstin Dautenhahn, and Filomena Soares. 2013. “Where is your
nose?” : developing body awareness skills among children with autism using a humanoid robot. In ACHI 2013,
The Sixth International Conference on Advances in Computer-Human Interactions. IARIA, Wilmington, DE, 117–122.
http://repositorium.sdum.uminho.pt/handle/1822/26038
[66] Sandra Costa, Filomena Soares, and Cristina Santos. 2013. Facial Expressions and Gestures to Convey Emotions
with a Humanoid Robot. In Social Robotics (Lecture Notes in Computer Science). Springer, Cham, 542–551. https:
//doi.org/10.1007/978-3-319-02675-6_54
[67] Cristina A. Costescu, Bram Vanderborght, and Daniel O. David. 2015. Reversal Learning Task in Children with
Autism Spectrum Disorder: A Robot-Based Approach. Journal of Autism and Developmental Disorders 45, 11 (2015),
3715–3725. https://doi.org/10.1007/s10803-014-2319-z
[68] Kimberle Crenshaw. 1990. Mapping the margins: Intersectionality, identity politics, and violence against women of
color. Stan. L. Rev. 43 (1990), 1241.
[69] Nick S. Dalton. 2013. Neurodiversity HCI. interactions 20, 2 (March 2013), 72–75. https://doi.org/10.1145/2427076.
2427091
[70] Kerstin Dautenhahn, Chrystopher L. Nehaniv, Michael L. Walters, Ben Robins, Hatice Kose-Bagci, N. Assif, Mirza,
and Mike Blow. 2009. KASPAR – a minimally expressive humanoid robot for humanâĂŞrobot interaction research.
Applied Bionics and Biomechanics 6, 3 (2009), 369–397. https://doi.org/10.1080/11762320903123567
[71] Megan Davis, Kerstin Dautenhahn, Chrystopher Nehaniv, and Stuart D. Powell. 2006. TouchStory: Towards an
Interactive Learning Environment for Helping Children with Autism to Understand Narrative. In Computers Helping
People with Special Needs (Lecture Notes in Computer Science). Springer, Berlin, Heidelberg, 785–792. https://doi.org/
10.1007/11788713_115
[72] Megan Davis, Kerstin Dautenhahn, Chrystopher L. Nehaniv, and Stuart D. Powell. 2007. The narrative construction
of our (social) world: steps towards an interactive learning environment for children with autism. Universal Access in
the Information Society 6, 2 (2007), 145–157. https://doi.org/10.1007/s10209-007-0076-x
[73] Hanne De Jaegher. 2013. Embodiment and sense-making in autism. Frontiers in Integrative Neuroscience 7 (2013), 15.
https://doi.org/10.3389/fnint.2013.00015
[74] Fred Dervin. 2015. Discourses of Othering. In The International Encyclopedia of Language and Social Interaction. John
Wiley & Sons, Inc., Hoboken, NJ, USA. https://doi.org/10.1002/9781118611463.wbielsi027
[75] Elizabeth devita raeburn. 2016. Is the Most Common Therapy for Autism Cruel? (2016). https://www.theatlantic.
com/health/archive/2016/08/aba-autism-controversy/495272/?045hpbeaqd3k
[76] Nyaz Didehbani, Tandra Allen, Michelle Kandalaft, Daniel Krawczyk, and Sandra Chapman. 2016. Virtual Reality
Social Cognition Training for children with high functioning autism. Computers in Human Behavior 62 (2016), 703–711.
Issue Supplement C. https://doi.org/10.1016/j.chb.2016.04.033
[77] Gayle Dillon and Jean Underwood. 2012. Computer mediated imaginative storytelling in children with autism.
International Journal of Human-Computer Studies 70, 2 (2012), 169–178. https://doi.org/10.1016/j.ijhcs.2011.10.002
[78] Ceymi Doenyas, Emre Şimdi, Ezgi Çağla Özcan, Zehra Çataltepe, and Binyamin Birkan. 2014. Autism and tablet
computers in Turkey: Teaching picture sequencing skills via a web-based iPad application. International Journal of
Child-Computer Interaction 2, 1 (2014), 60–71. https://doi.org/10.1016/j.ijcci.2014.04.002

ACM Transactions on Computer-Human Interaction, Vol. 00, No. 00, Article 00. Publication date: 2019.

00:30

K. Spiel et al.

[79] Audrey Duquette, François Michaud, and Henri Mercier. 2008. Exploring the use of a mobile robot as an imitation
agent with children with low-functioning autism. Autonomous Robots 24, 2 (2008), 147–157. https://doi.org/10.1007/
s10514-007-9056-5
[80] Sigmund Eldevik, Richard P. Hastings, J. Carl Hughes, Erik Jahr, Svein Eikeseth, and Scott Cross. 2010. Using Participant
Data to Extend the Evidence Base for Intensive Behavioral Intervention for Children With Autism. American Journal
on Intellectual and Developmental Disabilities 115, 5 (2010), 381–405. https://doi.org/10.1352/1944-7558-115.5.381
arXiv:https://doi.org/10.1352/1944-7558-115.5.381 PMID: 20687823.
[81] Don Samitha Elvitigala, Daniel Wessolek, Attila Victor Achenbach, Chanaka Singhabahu, and Suranga Nanayakkara.
2016. SwimSight: Supporting Deaf Users to Participate in Swimming Games. In Proceedings of the 28th Australian
Conference on Computer-Human Interaction (OzCHI ’16). ACM, New York, NY, USA, 567–570. https://doi.org/10.1145/
3010915.3010969
[82] Lizbeth Escobedo, Catalina Ibarra, Jehu Hernandez, Mariana Alvelais, and Monica Tentori. 2014. Smart objects
to support the discrimination training of children with autism. Personal and Ubiquitous Computing 18, 6 (2014),
1485–1497. https://doi.org/10.1007/s00779-013-0750-3
[83] Lizbeth Escobedo, David H. Nguyen, LouAnne Boyd, Sen Hirano, Alejandro Rangel, Daniel Garcia-Rosas, Monica
Tentori, and Gillian Hayes. 2012. MOSOCO: A Mobile Assistive Tool to Support Children with Autism Practicing
Social Skills in Real-life Situations. In Proceedings of the SIGCHI Conference on Human Factors in Computing Systems
(CHI ’12). ACM, New York, NY, USA, 2589–2598. https://doi.org/10.1145/2207676.2208649
[84] Lizbeth Escobedo, Mónica Tentori, Eduardo Quintana, Jesus Favela, and Daniel Garcia-Rosas. 2014. Using Augmented
Reality to Help Children with Autism Stay Focused. IEEE Pervasive Computing 13, 1 (2014), 38–46. https://doi.org/10.
1109/MPRV.2014.19
[85] Marc Fakhoury. 2015. Autistic spectrum disorders: A review of clinical features, theories and diagnosis. International
Journal of Developmental Neuroscience 43 (June 2015), 70–77. https://doi.org/10.1016/j.ijdevneu.2015.04.003
[86] William Farr, Nicola Yuill, Eric Harris, and Steve Hinske. 2010. In My Own Words: Configuration of Tangibles, Object
Interaction and Children with Autism. In Proceedings of the 9th International Conference on Interaction Design and
Children (IDC ’10). ACM, New York, NY, USA, 30–38. https://doi.org/10.1145/1810543.1810548
[87] William Farr, Nicola Yuill, and Hayes Raffle. 2010. Social benefits of a tangible user interface for children with Autistic
Spectrum Conditions. Autism 14, 3 (2010), 237–252. https://doi.org/10.1177/1362361310363280
[88] Wendy Faulkner. 2001. The technology question in feminism: A view from feminist technology studies. Women’s
Studies International Forum 24, 1 (2001), 79 – 95. https://doi.org/10.1016/S0277-5395(00)00166-7
[89] Cordelia Fine. 2010. Delusions of gender: How our minds, society, and neurosexism create difference. WW Norton &
Company.
[90] Sue Fletcher-Watson, Helen Pain, Sean Hammond, A. Humphry, and Helen McConachie. 2016. Designing for young
children with autism spectrum disorder: A case study of an iPad app. International Journal of Child-Computer
Interaction 7 (2016), 1–14. Issue Supplement C. https://doi.org/10.1016/j.ijcci.2016.03.002
[91] Sue Fletcher-Watson, Alexandra Petrou, Juliet Scott-Barrett, Pamela Dicks, Catherine Graham, Anne O’Hare, Helen
Pain, and Helen McConachie. 2016. A trial of an iPad™ intervention targeting social communication skills in children
with autism. Autism 20, 7 (2016), 771–782. https://doi.org/10.1177/1362361315605624
[92] Michel Foucault. 1963/2012. The birth of the clinic. Routledge.
[93] Michel Foucault. 1971. The Order of Things, an Archaeology of the Human Sciences. Vintage, New York, NY, USA.
[94] Michel Foucault. 1982. The Archaeology of Knowledge & The Discourse on Language (reprint ed.). Vintage, New York,
NY, USA.
[95] Michel Foucault. 2003. Abnormal: Lectures at the Collège de France. Verso, London, UK.
[96] Dorothée Francois, Daniel Polani, and Kerstin Dautenhahn. 2007. On-line behaviour classification and adaptation to
human-robot interaction styles. In 2007 2nd ACM/IEEE International Conference on Human-Robot Interaction (HRI).
IEEE, New Jersey, USA, 295–302. https://doi.org/10.1145/1228716.1228756
[97] Christopher Frauenberger. 2015. Disability and Technology - A Critical Realist Perspective. In Proceedings of the
17th International ACM SIGACCESS Conference on Computers & Accessibility. ACM Press, 8. https://doi.org/10.1145/
2700648.2809851
[98] Christopher Frauenberger, Judith Good, and Wendy Keay-Bright. 2011. Designing technology for children with
special needs: bridging perspectives through participatory design. CoDesign 7, 1 (2011), 1–28. https://doi.org/10.1080/
15710882.2011.587013
[99] Christopher Frauenberger, Julia Makhaeva, and Katta Spiel. 2016. Designing Smart Objects with Autistic Children:
Four Design Exposès. In Proceedings of the 2016 CHI Conference on Human Factors in Computing Systems (CHI ’16).
ACM, New York, NY, USA, 130–139. https://doi.org/10.1145/2858036.2858050
[100] Elisabeth V. C. Friedrich, Aparajithan Sivanathan, Theodore Lim, Neil Suttie, Sandy Louchart, Steven Pillen, and
Jaime A. Pineda. 2015. An Effective Neurofeedback Intervention to Improve Social Interactions in Children with
ACM Transactions on Computer-Human Interaction, Vol. 00, No. 00, Article 00. Publication date: 2019.

Agency of Autistic Children in Technology Research

[101]
[102]
[103]
[104]
[105]

[106]
[107]

[108]
[109]
[110]
[111]
[112]
[113]
[114]
[115]
[116]
[117]

[118]
[119]

00:31

Autism Spectrum Disorder. Journal of Autism and Developmental Disorders 45, 12 (2015), 4084–4100. https://doi.org/
10.1007/s10803-015-2523-5
Isao Fujimoto, Tohru Matsumoto, P. Ravindra S. De Silva, Masakazu Kobayashi, and Masatake Higashi. 2010. Study
on an Assistive Robot for Improving Imitation Skill of Children with Autism. In Social Robotics (Lecture Notes in
Computer Science). Springer, Berlin, Heidelberg, 232–242. https://doi.org/10.1007/978-3-642-17248-9_24
Eynat Gal, Nirit Bauminger, Dina Goren-Bar, Fabio Pianesi, Oliviero Stock, Massimo Zancanaro, and Patrice L. (Tamar)
Weiss. 2009. Enhancing social communication of children with high-functioning autism through a co-located interface.
AI & SOCIETY 24, 1 (2009), 75. https://doi.org/10.1007/s00146-009-0199-0
Boris Galitsky. 2013. A computational simulation tool for training autistic reasoning about mental attitudes. KnowledgeBased Systems 50 (2013), 25–43. Issue Supplement C. https://doi.org/10.1016/j.knosys.2013.04.018
Jennifer B. Ganz, Margot B. Boles, Fara D. Goodwyn, and Margaret M. Flores. 2014. Efficacy of Handheld Electronic
Visual Supports to Enhance Vocabulary in Children With ASD. Focus on Autism and Other Developmental Disabilities
29, 1 (2014), 3–12. https://doi.org/10.1177/1088357613504991
María Dolores Paredes Garrido, Oscar Pino Morillas, María José Rodríguez Fórtiz, Manuel González González, and
Encarnación Rodríguez Parra. 2006. A Platform for Creating Adaptive Communicators. In Computers Helping People
with Special Needs (Lecture Notes in Computer Science). Springer, Berlin, Heidelberg, 847–854. https://doi.org/10.1007/
11788713_123
James Paul Gee. 2014. An introduction to discourse analysis: Theory and method. Routledge, New York, NY, USA.
Cindy Gevarter, Mark F. O’Reilly, Laura Rojeski, Nicolette Sammarco, Jeff Sigafoos, Giulio E. Lancioni, and Russell
Lang. 2014. Comparing Acquisition of AAC-Based Mands in Three Young Children with Autism Spectrum Disorder
Using iPad™ Applications with Different Display and Design Elements. Journal of Autism and Developmental Disorders
44, 10 (2014), 2464–2474. https://doi.org/10.1007/s10803-014-2115-9
Irini Giannopulu. 2013. Multimodal Human-Robot Interactions: the Neurorehabilitation of Severe Autistic Children.
In ACHI 2013, The Sixth International Conference on Advances in Computer-Human Interactions. IARIA, Wilmington,
DE, 68–82. http://www.thinkmind.org/index.php?view=article&articleid=achi_2013_4_10_20027
Iarini Giannopulu and Gilbert Pradel. 2012. From child-robot interaction to child-robot-therapist interaction: A case
study in autism. Applied Bionics and Biomechanics 9, 2 (2012), 173–179. https://doi.org/10.3233/JAD-2011-0042
Leonardo Giusti, Massimo Zancanaro, Eynat Gal, and Patrice L. (Tamar) Weiss. 2011. Dimensions of Collaboration on
a Tabletop Interface for Children with Autism Spectrum Disorder. In Proceedings of the SIGCHI Conference on Human
Factors in Computing Systems (CHI ’11). ACM, New York, NY, USA, 3295–3304. https://doi.org/10.1145/1978942.1979431
Elizabeth Goodman. 2009. Three Environmental Discourses in Human-computer Interaction. In CHI ’09 Extended
Abstracts on Human Factors in Computing Systems (CHI EA ’09). ACM, New York, NY, USA, 2535–2544. https:
//doi.org/10.1145/1520340.1520358
Michael A. Goodrich, Mark Colton, Bonnie Brinton, Martin Fujiki, J. Alan Atherton, Lee Robinson, Daniel Ricks,
Margaret Hansen Maxfield, and Aersta Acerson. 2012. Incorporating a robot into an autism therapy team. IEEE
Intelligent Systems 27, 2 (2012), 52–59. https://doi.org/10.1109/MIS.2012.40
Temple Grandin. 1995. How people with autism think. In Learning and cognition in autism. Springer, Heidelberg,
Germany, 137–156.
Temple Grandin. 1995. Thinking in Pictures And Other Reports from My Life with Autism. Knopf Doubleday Publishing
Group.
Alberto Gruarin, Michel A. Westenberg, and Emilia I. Barakova. 2013. StepByStep: Design of an Interactive Pictorial
Activity Game for Teaching Generalization Skills to Children with Autism. In Entertainment Computing – ICEC 2013
(Lecture Notes in Computer Science). Springer, Berlin, Heidelberg, 87–92. https://doi.org/10.1007/978-3-642-41106-9_10
Taku Hagiwara and Brenda Smith Myles. 1999. A Multimedia Social Story Intervention: Teaching Skills to Children
with Autism. Focus on Autism and Other Developmental Disabilities 14, 2 (1999), 82–95. https://doi.org/10.1177/
108835769901400203
Joshua Hailpern, Karrie Karahalios, Laura DeThorne, and James Halle. 2009. Talking Points: The Differential Impact
of Real-time Computer Generated Audio/Visual Feedback on Speech-like & Non-speech-like Vocalizations in Low
Functioning Children with ASD. In Proceedings of the 11th International ACM SIGACCESS Conference on Computers
and Accessibility (Assets ’09). ACM, New York, NY, USA, 187–194. https://doi.org/10.1145/1639642.1639675
Joshua Hailpern, Karrie Karahalios, and James Halle. 2009. Creating a Spoken Impact: Encouraging Vocalization
Through Audio Visual Feedback in Children with ASD. In Proceedings of the SIGCHI Conference on Human Factors in
Computing Systems (CHI ’09). ACM, New York, NY, USA, 453–462. https://doi.org/10.1145/1518701.1518774
Ruchir Hajela, Prasanta Bhattacharya, and Rahul Banerjee. 2013. Project Communicate. In Universal Access in HumanComputer Interaction. User and Context Diversity (Lecture Notes in Computer Science). Springer, Berlin, Heidelberg,
494–503. https://doi.org/10.1007/978-3-642-39191-0_54

ACM Transactions on Computer-Human Interaction, Vol. 00, No. 00, Article 00. Publication date: 2019.

00:32

K. Spiel et al.

[120] Stefan Hansen, Diana Schendel, and Erik Parner. 2015. Explaining the increase in the prevalence of autism spectrum
disorders: The proportion attributable to changes in reporting practices. JAMA Pediatrics 169, 1 (2015), 56–62.
https://doi.org/10.1001/jamapediatrics.2014.1893
[121] Francesca Happé. 2005. The Weak Central Coherence Account of Autism. In Handbook of Autism and Pervasive
Developmental Disorders, Fred R. Volkmar, Rhea Paul, Ami Klin, and Donald Cohen (Eds.). John Wiley & Sons, Inc.,
640–649. http://onlinelibrary.wiley.com/doi/10.1002/9780470939345.ch24/summary DOI: 10.1002/9780470939345.ch24.
[122] Billy Harris and Martha Summa-Chadwick. 2005. A Computerized System for Neurologic Music Therapy. Journal of
Computing Sciences in Colleges 21, 2 (2005), 250–257. http://dl.acm.org/citation.cfm?id=1089053.1089091
[123] Gillian R. Hayes, Julie A. Kientz, Khai N. Truong, David R. White, Gregory D. Abowd, and Trevor Pering. 2004.
Designing Capture Applications to Support the Education of Children with Autism. In UbiComp 2004: Ubiquitous
Computing. Springer, Berlin, Heidelberg, 161–178. https://doi.org/10.1007/978-3-540-30119-6_10
[124] Gerardo Herrera, Francisco Alcantud, Rita Jordan, Amparo Blanquer, Gabriel Labajo, and Cristina De Pablo. 2008.
Development of symbolic play through the use of virtual reality tools in children with autistic spectrum disorders:
Two case studies. Autism 12, 2 (2008), 143–157. https://doi.org/10.1177/1362361307086657
[125] Orit E. Hetzroni and Juman Tannous. 2004. Effects of a computer-based intervention program on the communicative
functions of children with autism. Journal of Autism and Developmental Disorders 34, 2 (2004), 95–113.
[126] Sen H. Hirano, Michael T. Yeganyan, Gabriela Marcu, David H. Nguyen, Lou Anne Boyd, and Gillian R. Hayes.
2010. vSked: Evaluation of a System to Support Classroom Activities for Children with Autism. In Proceedings of
the SIGCHI Conference on Human Factors in Computing Systems (CHI ’10). ACM, New York, NY, USA, 1633–1642.
https://doi.org/10.1145/1753326.1753569
[127] Sally Holland, Emma Renold, Nicola J. Ross, and Alexandra Hillman. 2010. Power, agency and participatory agendas:
A critical exploration of young peopleâĂŹs engagement in participative qualitative research. Childhood 17, 3 (2010),
360–375. https://doi.org/10.1177/0907568210369310 arXiv:https://doi.org/10.1177/0907568210369310
[128] Samantha Holt and Nicola Yuill. 2017. Tablets for two: How dual tablets can facilitate other-awareness and communication in learning disabled children with autism. International Journal of Child-Computer Interaction 11 (2017), 72–82.
Issue Supplement C. https://doi.org/10.1016/j.ijcci.2016.10.005
[129] Ingrid Maria Hopkins, Michael W. Gower, Trista A. Perez, Dana S. Smith, Franklin R. Amthor, F. Casey Wimsatt, and
Fred J. Biasini. 2011. Avatar Assistant: Improving Social Skills in Students with an ASD Through a Computer-Based
Intervention. Journal of Autism and Developmental Disorders 41, 11 (2011), 1543–1555. https://doi.org/10.1007/
s10803-011-1179-z
[130] Jessica Marie Fridy Hughes. 2015. Changing conversations around autism: A critical, action implicative discourse
analysis of US neurodiversity advocacy online. (2015).
[131] Vedad Hulusic and Nirvana Pistoljevic. 2015. Read, Play and Learn: An Interactive E-book for Children with
Autism. In Games and Learning Alliance (Lecture Notes in Computer Science). Springer, Cham, 255–265. https:
//doi.org/10.1007/978-3-319-40216-1_27
[132] Bibi Huskens, Annemiek Palmen, Marije Van der Werff, Tino Lourens, and Emilia Barakova. 2015. Improving
Collaborative Play Between Children with Autism Spectrum Disorders and Their Siblings: The Effectiveness of a
Robot-Mediated Intervention Based on Lego™ Therapy. Journal of Autism and Developmental Disorders 45, 11 (2015),
3746–3755. https://doi.org/10.1007/s10803-014-2326-0
[133] Ole Sejer Iversen, Rachel Charlotte Smith, and Christian Dindler. 2018. From Computational Thinking to Computational Empowerment: A 21st Century PD Agenda. In Proceedings of the 15th Participatory Design Conference: Full Papers
- Volume 1 (PDC ’18). ACM, New York, NY, USA, Article 7, 7:1–7:11 pages. https://doi.org/10.1145/3210586.3210592
[134] Siegfried Jäger and Florentine Maier. 2009. Analysing discourses and dispositives: a Foucauldian approach to theory
and methodology. In Methods of critical discourse studies, Ruth Wodak and Michael Meyer (Eds.). Sage, London, UK,
109–136.
[135] Aron Janssen, Howard Huang, and Christina Duncan. 2016. Gender Variance Among Youth with Autism Spectrum
Disorders: A Retrospective Chart Review. Transgender Health 1, 1 (2016), 63–68. https://doi.org/10.1089/trgh.2015.0007
[136] Nicole Jiam, Alexander H. Hoon Jr, C. F. Hostetter, and M. M. Khare. 2017. IIAM (important information about me): a
patient portability profile app for adults, children and families with neurodevelopmental disabilities. Disability and
Rehabilitation: Assistive Technology 12, 6 (2017), 599–604. https://doi.org/10.1080/17483107.2016.1198435
[137] Ko-Eun Jung, Hyun-Jhin Lee, Young-Sik Lee, Seong-Shim Cheong, Min-Young Choi, Dong-Soo Suh, Dongsoo Suh,
Shezeen Oah, Sookhee Lee, and Jang-Han Lee. 2006. The Application of a Sensory Integration Treatment Based on
Virtual Reality-Tangible Interaction for Children with Autistic Spectrum Disorder. PsychNology Journal 4 (2006),
145–159.
[138] Rana el Kaliouby and Peter Robinson. 2005. The emotional hearing aid: an assistive tool for children with Asperger
syndrome. Universal Access in the Information Society 4, 2 (2005), 121–134. https://doi.org/10.1007/s10209-005-0119-0

ACM Transactions on Computer-Human Interaction, Vol. 00, No. 00, Article 00. Publication date: 2019.

Agency of Autistic Children in Technology Research

00:33

[139] Mehmet Karaboncuk and Mehmet Tansei Ersavas. 2008. Evaluation, Training and Measurement System for Autistic
Children. In Sixth International Conference on Creating, Connecting and Collaborating through Computing (C5 2008).
IEEE, NJ, USA, 77–82. https://doi.org/10.1109/C5.2008.17
[140] Lorcan Kenny, Caroline Hattersley, Bonnie Molins, Carole Buckley, Carol Povey, and Elizabeth Pellicano. 2015. Which
terms should be used to describe autism? Perspectives from the UK autism community. Autism 20, 4 (July 2015),
1362361315588200. https://doi.org/10.1177/1362361315588200
[141] Kamran Khowaja and Siti Salwah Salim. 2013. A systematic review of strategies and computer-based intervention
(CBI) for reading comprehension of children with autism. Research in Autism Spectrum Disorders 7, 9 (2013), 1111–1121.
https://doi.org/10.1016/j.rasd.2013.05.009
[142] Julie A. Kientz. 2012. Embedded capture and access: encouraging recording and reviewing of data in the caregiving
domain. Personal and Ubiquitous Computing 16, 2 (2012), 209–221. https://doi.org/10.1007/s00779-011-0380-6
[143] Julie A. Kientz, Sebastian Boring, Gregory D. Abowd, and Gillian R. Hayes. 2005. Abaris: Evaluating Automated
Capture Applied to Structured Autism Interventions. In UbiComp 2005: Ubiquitous Computing (Lecture Notes in
Computer Science). Springer, Berlin, Heidelberg, 323–339. https://doi.org/10.1007/11551201_19
[144] Julie A. Kientz, Matthew S. Goodwin, Gillian R. Hayes, and Gregory D. Abowd. 2013. Interactive Technologies
for Autism. Synthesis Lectures on Assistive, Rehabilitative, and Health-Preserving Technologies 2, 2 (2013), 1–177.
https://doi.org/10.2200/S00533ED1V01Y201309ARH004
[145] Julie A. Kientz, Gillian R. Hayes, Gregory D. Abowd, and Rebecca E. Grinter. 2006. From the War Room to the Living
Room: Decision Support for Home-based Therapy Teams. In Proceedings of the 2006 20th Anniversary Conference
on Computer Supported Cooperative Work (CSCW ’06). ACM, New York, NY, USA, 209–218. https://doi.org/10.1145/
1180875.1180909
[146] Julie A. Kientz, Gillian R. Hayes, Tracy L. Westeyn, Thad Starner, and Gregory D. Abowd. 2007. Pervasive Computing
and Autism: Assisting Caregivers of Children with Special Needs. IEEE Pervasive Computing 6, 1 (2007), 28–35.
https://doi.org/10.1109/MPRV.2007.18
[147] Elizabeth S. Kim, Lauren D. Berkovits, Emily P. Bernier, Dan Leyzberg, Frederick Shic, Rhea Paul, and Brian Scassellati.
2013. Social Robots as Embedded Reinforcers of Social Behavior in Children with Autism. Journal of Autism and
Developmental Disorders 43, 5 (2013), 1038–1049. https://doi.org/10.1007/s10803-012-1645-2
[148] Elizabeth S. Kim, Christopher M. Daniell, Corinne Makar, Julia Elia, Brian Scassellati, and Frederick Shic. 2015. Potential
clinical impact of positive affect in robot interactions for autism intervention. In 2015 International Conference on
Affective Computing and Intelligent Interaction (ACII). IEEE, NJ, USA, 8–13. https://doi.org/10.1109/ACII.2015.7344544
[149] Sung Koo Kim. 2015. Recent update of autism spectrum disorders. Korean Journal of Pediatrics 58, 1 (2015), 8–14.
https://doi.org/10.3345/kjp.2015.58.1.8
[150] Anne V. Kirby, Virginia A. Dickie, and Grace T. Baranek. 2015. Sensory experiences of children with autism spectrum
disorder: In their own words. Autism 19, 3 (April 2015), 316–326. https://doi.org/10.1177/1362361314520756
[151] Ha Kyung Kong, John Lee, Jie Ding, and Karrie Karahalios. 2016. EnGaze: Designing Behavior Visualizations with
and for Behavioral Scientists. In Proceedings of the 2016 ACM Conference on Designing Interactive Systems (DIS ’16).
ACM, New York, NY, USA, 1185–1196. https://doi.org/10.1145/2901790.2901870
[152] Evdokimos I. Konstantinidis, Magda Hitoglou-Antoniadou, Andrej Luneski, Panagiotis D. Bamidis, and Maria M.
Nikolaidou. 2009. Using Affective Avatars and Rich Multimedia Content for Education of Children with Autism. In
Proceedings of the 2Nd International Conference on PErvasive Technologies Related to Assistive Environments (PETRA
’09). ACM, New York, NY, USA, 58:1–58:6. https://doi.org/10.1145/1579114.1579172
[153] Timothy M. Krahn and Andrew Fenton. 2012. The Extreme Male Brain Theory of Autism and the Potential Adverse
Effects for Boys and Girls with Autism. Journal of Bioethical Inquiry 9, 1 (2012), 93–103. https://doi.org/10.1007/
s11673-011-9350-y
[154] Henny Kupferstein. 2018. Evidence of increased PTSD symptoms in autistics exposed to applied behavior analysis.
Advances in Autism 4, 1 (2018), 19–29. https://doi.org/10.1108/AIA-08-2017-0016 arXiv:https://doi.org/10.1108/AIA08-2017-0016
[155] Sanna Kuusikko, Rachel Pollock-Wurman, Katja Jussila, Alice S. Carter, Marja-Leena Mattila, Hanna Ebeling, David L.
Pauls, and Irma Moilanen. 2008. Social Anxiety in High-functioning Children and Adolescents with Autism and
Asperger Syndrome. Journal of Autism and Developmental Disorders 38, 9 (01 Oct 2008), 1697–1709. https://doi.org/10.
1007/s10803-008-0555-9
[156] Paul G. Lacava, Ana Rankin, Emily Mahlios, Katie Cook, and Richard L. Simpson. 2010. A single case design evaluation
of a software and tutor intervention addressing emotion recognition and social interaction in four boys with ASD.
Autism 14, 3 (2010), 161–178. https://doi.org/10.1177/1362361310362085
[157] Cecília Sik Lányi and ádám Tilinger. 2004. Multimedia and Virtual Reality in the Rehabilitation of Autistic Children.
In Computers Helping People with Special Needs (Lecture Notes in Computer Science). Springer, Berlin, Heidelberg,
22–28. https://doi.org/10.1007/978-3-540-27817-7_4
ACM Transactions on Computer-Human Interaction, Vol. 00, No. 00, Article 00. Publication date: 2019.

00:34

K. Spiel et al.

[158] Clive Lawson. 2010.
Technology and the Extension of Human Capabilities.
Journal for the
Theory of Social Behaviour 40, 2 (2010), 207–223.
https://doi.org/10.1111/j.1468-5914.2009.00428.x
arXiv:https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.1468-5914.2009.00428.x
[159] Bo Hee Lee, Ju-young Jang, Keum-hi Mun, Ja Young Kwon, and Jin Soun Jung. 2014. Development of therapeutic
expression for a cat robot in the treatment of autism spectrum disorders. In 2014 11th International Conference on
Informatics in Control, Automation and Robotics (ICINCO), Vol. 02. IEEE, NJ, USA, 640–647. https://doi.org/10.5220/
0005123106400647
[160] Gianluca De Leo, Carol H. Gonzales, Padmaja Battagiri, and Gondy Leroy. 2011. A Smart-Phone Application
and a Companion Website for the Improvement of the Communication Skills of Children with Autism: Clinical
Rationale, Technical Development and Preliminary Results. Journal of Medical Systems 35, 4 (2011), 703–711. https:
//doi.org/10.1007/s10916-009-9407-1
[161] Anastasia Liasidou. 2013. Intersectional understandings of disability and implications for a social justice reform
agenda in education policy and practice. Disability & Society 28, 3 (2013), 299–312. https://doi.org/10.1080/09687599.
2012.710012 arXiv:https://doi.org/10.1080/09687599.2012.710012
[162] Sally Lindsay and Kara Grace Hounsell. 2017-10-03. Adapting a robotics program to enhance participation and
interest in STEM among children with disabilities: a pilot study. Disability and Rehabilitation: Assistive Technology 12,
7 (2017-10-03), 694–704. https://doi.org/10.1080/17483107.2016.1229047
[163] Elizabeth R. Lorah, Ashley Parnell, Peggy Schaefer Whitby, and Donald Hantula. 2015. A Systematic Review of Tablet
Computers and Portable Media Players as Speech Generating Devices for Individuals with Autism Spectrum Disorder.
Journal of Autism and Developmental Disorders 45, 12 (2015), 3792–3804. https://doi.org/10.1007/s10803-014-2314-4
[164] Gonzalo Lorenzo, Asunción Lledó, Jorge Pomares, and Rosabel Roig. 2016. Design and application of an immersive
virtual reality system to enhance emotional skills for children with autism spectrum disorders. Computers & Education
98 (2016), 192–205. Issue Supplement C. https://doi.org/10.1016/j.compedu.2016.03.018
[165] Andrew Main. 2003. allism: an introduction to a little-known condition. (2003). http://www.fysh.org/~zefram/allism/
allism_intro.txt
[166] Julia Makhaeva, Christopher Frauenberger, and Katta Spiel. 2016. Creating Creative Spaces for Co-designing with
Autistic Children: The Concept of a "Handlungsspielraum". In Proceedings of the 14th Participatory Design Conference:
Full Papers - Volume 1 (PDC ’16). ACM, New York, NY, USA, 51–60. https://doi.org/10.1145/2940299.2940306
[167] Jennifer Mankoff, Gillian R. Hayes, and Devva Kasnitz. 2010. Disability studies as a source of critical inquiry for the
field of assistive technology. In Proceedings of the 12th international ACM SIGACCESS conference on Computers and
accessibility (ASSETS ’10). ACM, Orlando, Florida, USA, 3–10. https://doi.org/10.1145/1878803.1878807
[168] Gabriela Marcu, Anind K. Dey, and Sara Kiesler. 2012. Parent-driven Use of Wearable Cameras for Autism Support: A
Field Study with Families. In Proceedings of the 2012 ACM Conference on Ubiquitous Computing (UbiComp ’12). ACM,
New York, NY, USA, 401–410. https://doi.org/10.1145/2370216.2370277
[169] Deborah Marks. 1997. Models of disability. Disability and Rehabilitation 19, 3 (1997), 85–91. https://doi.org/10.3109/
09638289709166831 arXiv:http://dx.doi.org/10.3109/09638289709166831 PMID: 9134350.
[170] Dominic W. Massaro and Alexis Bosseler. 2006. Read my lips: The importance of the face in a computer-animated
tutor for vocabulary learning by children with autism. Autism 10, 5 (2006), 495–510. https://doi.org/10.1177/
1362361306066599
[171] Soichiro Matsuda and Junichi Yamamoto. 2014. Computer-based intervention for inferring facial expressions from
the socio-emotional context in two children with autism spectrum disorders. Research in Autism Spectrum Disorders
8, 8 (2014), 944–950. https://doi.org/10.1016/j.rasd.2014.04.010
[172] Daniele Mazzei, Alberto Greco, Nicole Lazzeri, Abolfazl Zaraki, Antonio Lanatà, Roberta Igliozzi, Alice Mancini,
Francesca Stoppa, Enzo Pasquale Scilingo, Fillipo Muratori, and Danilo De Rossi. 2012. Robotic Social Therapy on
Children with Autism: Preliminary Evaluation through Multi-parametric Analysis. In 2012 International Conference
on Privacy, Security, Risk and Trust and 2012 International Confernece on Social Computing. IEEE, NJ, USA, 766–771.
https://doi.org/10.1109/SocialCom-PASSAT.2012.101
[173] Bethany R. McKissick, Fred Spooner, Charles L. Wood, and Karen M. Diegelmann. 2013. Effects of computer-assisted
explicit instruction on map-reading skills for students with autism. Research in Autism Spectrum Disorders 7, 12 (2013),
1653–1662. https://doi.org/10.1016/j.rasd.2013.09.013
[174] Nancy J. Minshew and Jessica A. Hobson. 2008. Sensory Sensitivities and Performance on Sensory Perceptual Tasks
in High-functioning Individuals with Autism. Journal of Autism and Developmental Disorders 38, 8 (01 Sep 2008),
1485–1498. https://doi.org/10.1007/s10803-007-0528-4
[175] Abdallahi Ould Mohamed, Vincent Courboulay, Karim Sehaba, and Michel Ménard. 2006. Attention Analysis in
Interactive Software for Children with Autism. In Proceedings of the 8th International ACM SIGACCESS Conference on
Computers and Accessibility (Assets ’06). ACM, New York, NY, USA, 133–140. https://doi.org/10.1145/1168987.1169011

ACM Transactions on Computer-Human Interaction, Vol. 00, No. 00, Article 00. Publication date: 2019.

Agency of Autistic Children in Technology Research

00:35

[176] David Moore, Yufang Cheng, Paul McGrath, and Norman J. Powell. 2005. Collaborative Virtual Environment
Technology for People With Autism. Focus on Autism and Other Developmental Disabilities 20, 4 (2005), 231–243.
https://doi.org/10.1177/10883576050200040501
[177] Jenny Morris. 1991. Pride against prejudice: tranforming attitudes to disability. New Society Publishers, Gabriola
Island, BC, CA.
[178] Emelie Mower, Matthew P. Black, Elisa Flores, Marian Williams, and Shrikanth Narayanan. 2011. Rachel: Design of an
emotionally targeted interactive agent for children with autism. In 2011 IEEE International Conference on Multimedia
and Expo. IEEE, NJ, USA, 1–6. https://doi.org/10.1109/ICME.2011.6011990
[179] N. M. Mukaddes. 2002.
Gender identity problems in autistic children.
Child: Care,
Health and Development 28, 6 (2002), 529–532.
https://doi.org/10.1046/j.1365-2214.2002.00301.x
arXiv:https://onlinelibrary.wiley.com/doi/pdf/10.1046/j.1365-2214.2002.00301.x
[180] Roberto Muñoz, Thiago Barcelos, René Noël, and Sandra Kreisel. 2012. Development of Software that Supports the
Improvement of the Empathy in Children with Autism Spectrum Disorder. In 2012 31st International Conference of the
Chilean Computer Science Society. IEEE, NJ,USA, 223–228. https://doi.org/10.1109/SCCC.2012.33
[181] Nazneen, Agata Rozga, Mario Romero, Addie J. Findley, Nathan A. Call, Gregory D. Abowd, and Rosa I. Arriaga. 2012.
Supporting Parents for In-home Capture of Problem Behaviors of Children with Developmental Disabilities. Personal
Ubiquitous Comput. 16, 2 (2012), 193–207. https://doi.org/10.1007/s00779-011-0385-1
[182] Fnu Nazneen, Fatima A. Boujarwah, Shone Sadler, Amha Mogus, Gregory D. Abowd, and Rosa I. Arriaga. 2010.
Understanding the Challenges and Opportunities for Richer Descriptions of Stereotypical Behaviors of Children with
Asd: A Concept Exploration and Validation. In Proceedings of the 12th International ACM SIGACCESS Conference on
Computers and Accessibility (ASSETS ’10). ACM, New York, NY, USA, 67–74. https://doi.org/10.1145/1878803.1878817
[183] Mike Oliver. 2013. The social model of disability: thirty years on. Disability & Society 28, 7 (2013), 1024–1026.
https://doi.org/10.1080/09687599.2013.818773
[184] Michael Oliver, Bob Sapey, and Pam Thomas. 1983. Social work with disabled people. Palgrave Macmillan.
[185] Sally Ozonoff, Bruce F Pennington, and Sally J Rogers. 1991. Executive function deficits in high-functioning autistic
individuals: relationship to theory of mind. Journal of child Psychology and Psychiatry 32, 7 (1991), 1081–1105.
[186] Ann Ozsivadjian, Fiona Knott, and Iliana Magiati. 2012. Parent and child perspectives on the nature of anxiety
in children and young people with autism spectrum disorders: a focus group study. Autism 16, 2 (2012), 107–121.
https://doi.org/10.1177/1362361311431703 arXiv:https://doi.org/10.1177/1362361311431703 PMID: 22297200.
[187] Giuseppe Palestra, Giovanna Varni, Mohamed Chetouani, and Floriana Esposito. 2016. A Multimodal and Multilevel
System for Robotics Treatment of Autism in Children. In Proceedings of the International Workshop on Social Learning
and Multimodal Interaction for Designing Artificial Agents (DAA ’16). ACM, New York, NY, USA, 3:1–3:6. https:
//doi.org/10.1145/3005338.3005341
[188] Narcís Parés, Anna Carreras, Jaume Durany, Jaume Ferrer, Pere Freixa, David Gómez, Orit Kruglanski, Roc Parés,
J. Ignasi Ribas, Miquel Soler, and Àlex Sanjurjo. 2005. Promotion of Creative Activity in Children with Severe Autism
Through Visuals in an Interactive Multisensory Environment. In Proceedings of the 2005 Conference on Interaction
Design and Children (IDC ’05). ACM, New York, NY, USA, 110–116. https://doi.org/10.1145/1109540.1109555
[189] Narcís Parés, Paul Masri, Gerard van Wolferen, and Chris Creed. 2005. Achieving Dialogue with Children with Severe
Autism in an Adaptive Multisensory Interaction: The "MEDIATE’ Project. IEEE Transactions on Visualization and
Computer Graphics 11, 6 (2005), 734–743. https://doi.org/10.1109/TVCG.2005.88
[190] Sarah Parsons and Sue Cobb. 2013. Who chooses what I need? Child voice and user-involvement in the development
of learning technologies for children with autism. EPSRC Observatory for Responsible Innovation in ICT (2013).
https://eprints.soton.ac.uk/356044/
[191] Paola Pennisi, Alessandro Tonacci, Gennaro Tartarisco, Lucia Billeci, Liliana Ruta, Sebastiano Gangemi, and Giovanni
Pioggia. 2016. Autism and social robotics: A systematic review. Autism Research 9, 2 (2016), 165–183. https:
//doi.org/10.1002/aur.1527
[192] Stefano Piana, Alessandra Staglianò, Francesca Odone, and Antonio Camurri. 2016. Adaptive Body Gesture Representation for Automatic Emotion Recognition. ACM Transactions on Interactive Intelligent Systems (TiiS) - Special
Issue on New Directions in Eye Gaze for Interactive Intelligent Systems (Part 2 of 2), Regular Articles and Special Issue on
Highlights of IUI 2015 (Part 1 of 2) 6, 1 (2016), 6:1–6:31. https://doi.org/10.1145/2818740
[193] Elizabeth Picciuto. [n. d.]. They Don’t Want an Autism Cure. The Daily Beast ([n. d.]). https://www.thedailybeast.
com/articles/2015/02/25/they-don-t-want-an-autism-cure
[194] Katherine E Pickard, Allison L Wainer, Kathryn M Bailey, and Brooke R Ingersoll. 2016. A mixed-method evaluation of
the feasibility and acceptability of a telehealth-based parent-mediated intervention for children with autism spectrum
disorder. Autism 20, 7 (2016), 845–855. https://doi.org/10.1177/1362361315614496

ACM Transactions on Computer-Human Interaction, Vol. 00, No. 00, Article 00. Publication date: 2019.

00:36

K. Spiel et al.

[195] Kaśka Porayska-Pomsta, Keith Anderson, Sara Bernardini, Karen Guldberg, Tim Smith, Lila Kossivaki, Scott Hodgins, and Ian Lowe. 2013. Building an Intelligent, Authorable Serious Game for Autistic Children and Their Carers. In Advances in Computer Entertainment. Springer, Cham, 456–475. https://link.springer.com/chapter/10.1007/
978-3-319-03161-3_34 DOI: 10.1007/978-3-319-03161-3_34.
[196] Kaśka Porayska-Pomsta, Christopher Frauenberger, Helen Pain, Gnanathusharan Rajendran, Tom Smith, Rachel
Menzies, Mary Ellen Foster, Alyssa Alcorn, Sam Wass, Sara Bernadini, Katerina Avramides, Wendy Keay-Bright,
Jiahong Chen, Annalu Waller, Karen Guldberg, Judith Good, and Oliver Lemon. 2012. Developing technology for
autism: an interdisciplinary approach. Personal and Ubiquitous Computing 16, 2 (2012), 117–127. https://doi.org/10.
1007/s00779-011-0384-2
[197] Thiago Porcino, Daniela Trevisan, Esteban Clua, Marcos Rodrigues, and Danilo Barbosa. 2015. A Participatory Approach for Game Design to Support the Learning and Communication of Autistic Children. In Entertainment Computing
- ICEC 2015 (Lecture Notes in Computer Science). Springer, Cham, 17–31. https://doi.org/10.1007/978-3-319-24589-8_2
[198] Laura Portwood-Stacer. 2013. Media refusal and conspicuous non-consumption: The performative and political dimensions of Facebook abstention. New Media & Society 15, 7 (2013), 1041–1057. https://doi.org/10.1177/1461444812465139
arXiv:https://doi.org/10.1177/1461444812465139
[199] Mustafizur Rahman, S. M. Ferdous, Syed Ishtiaque Ahmed, and Anika Anwar. 2011. Speech development of autistic
children by interactive computer games. Interactive Technology and Smart Education 8, 4 (2011), 208–223. https:
//doi.org/10.1108/17415651111189450
[200] Gnanathusharan Rajendran and Peter Mitchell. 2007. Cognitive theories of autism. Developmental Review 27, 2 (2007),
224 – 260. https://doi.org/10.1016/j.dr.2007.02.001
[201] Isura Ranatunga, Nahum A. Torres, Rita Patterson, Nicoleta Bugnariu, Matt Stevenson, and Dan O. Popa. 2012.
RoDiCA: A Human-robot Interaction System for Treatment of Childhood Autism Spectrum Disorders. In Proceedings
of the 5th International Conference on PErvasive Technologies Related to Assistive Environments (PETRA ’12). ACM, New
York, NY, USA, 50:1–50:6. https://doi.org/10.1145/2413097.2413160
[202] Alan C. Repp and David Felce. 1990. A microcomputer system used for evaluative and experimental behavioural
research in mental handicap. Mental Handicap Research 3, 1 (1990), 21–32. https://doi.org/10.1111/j.1468-3148.1990.
tb00078.x
[203] Linda Marie Rice, Carla Anne Wall, Adam Fogel, and Frederick Shic. 2015. Computer-Assisted Face Processing
Instruction Improves Emotion Recognition, Mentalizing, and Social Skills in Students with ASD. Journal of Autism
and Developmental Disorders 45, 7 (2015), 2176–2186. https://doi.org/10.1007/s10803-015-2380-2
[204] Kathryn E. Ringland, Christine T. Wolf, LouAnne E. Boyd, Mark S. Baldwin, and Gillian R. Hayes. 2016. Would You
Be Mine: Appropriating Minecraft As an Assistive Technology for Youth with Autism. In Proceedings of the 18th
International ACM SIGACCESS Conference on Computers and Accessibility (ASSETS ’16). ACM, New York, NY, USA,
33–41. https://doi.org/10.1145/2982142.2982172
[205] Kathryn E. Ringland, Rodrigo Zalapa, Megan Neal, Lizbeth Escobedo, Monica Tentori, and Gillian R. Hayes. 2014.
SensoryPaint: A Multimodal Sensory Intervention for Children with Neurodevelopmental Disorders. In Proceedings
of the 2014 ACM International Joint Conference on Pervasive and Ubiquitous Computing (UbiComp ’14). ACM, New
York, NY, USA, 873–884. https://doi.org/10.1145/2632048.2632065
[206] Ben Robins, Kerstin Dautenhahn, Rene Te Boekhorst, and Aude Billard. 2005. Robotic assistants in therapy and
education of children with autism: can a small humanoid robot help encourage social interaction skills? Universal
Access in the Information Society 4, 2 (2005), 105–120. https://doi.org/10.1007/s10209-005-0116-3
[207] Ben Robins, Kerstin Dautenhahn, and Paul Dickerson. 2009. From Isolation to Communication: A Case Study
Evaluation of Robot Assisted Play for Children with Autism with a Minimally Expressive Humanoid Robot. In
2009 Second International Conferences on Advances in Computer-Human Interactions. IEEE, NJ, USA, 205–211. https:
//doi.org/10.1109/ACHI.2009.32
[208] Ben Robins, Kerstin Dautenhahn, and Paul Dickerson. 2012. Embodiment and Cognitive Learning – Can a Humanoid
Robot Help Children with Autism to Learn about Tactile Social Behaviour?. In Social Robotics (Lecture Notes in
Computer Science). Springer, Berlin, Heidelberg, 66–75. https://doi.org/10.1007/978-3-642-34103-8_7
[209] Ben Robins, Kerstin Dautenhahn, and Janek Dubowski. 2006. Does appearance matter in the interaction of children
with autism with a humanoid robot? Interaction Studies 7, 3 (2006), 479–512. https://doi.org/10.1075/is.7.3.16rob
[210] David Roedl, Shaowen Bardzell, and Jeffrey Bardzell. 2015. Sustainable Making? Balancing Optimism and Criticism
in HCI Discourse. ACM Trans. Comput.-Hum. Interact. 22, 3, Article 15 (June 2015), 27 pages. https://doi.org/10.1145/
2699742
[211] Raia Rosenbloom, Rose A. Mason, Howard P. Wills, and Benjamin A. Mason. 2016. Technology delivered selfmonitoring application to promote successful inclusion of an elementary student with autism. Assistive Technology
28, 1 (2016), 9–16. https://doi.org/10.1080/10400435.2015.1059384

ACM Transactions on Computer-Human Interaction, Vol. 00, No. 00, Article 00. Publication date: 2019.

Agency of Autistic Children in Technology Research

00:37

[212] Harini Sampath, Ravi Agarwal, and Bipin Indurkhya. 2013. Assistive Technology for Children with Autism - Lessons
for Interaction Design. In Proceedings of the 11th Asia Pacific Conference on Computer Human Interaction (APCHI ’13).
ACM, New York, NY, USA, 325–333. https://doi.org/10.1145/2525194.2525300
[213] Harini Sampath, Bipin Indurkhya, and Jayanthi Sivaswamy. 2012. A Communication System on Smart Phones
and Tablets for Non-verbal Children with Autism. In Computers Helping People with Special Needs (Lecture Notes in
Computer Science). Springer, Berlin, Heidelberg, 323–330. https://doi.org/10.1007/978-3-642-31534-3_49
[214] Maria Isabel Santos, Ana Breda, and Ana Margarida Almeida. 2016. Learning Environment for Autism Spectrum
Disorders: A Universal Approach to the Promotion of Mathematical Reasoning. In Proceedings of the 7th International
Conference on Software Development and Technologies for Enhancing Accessibility and Fighting Info-exclusion (DSAI
2016). ACM, New York, NY, USA, 162–169. https://doi.org/10.1145/3019943.3019967
[215] Candice Satchwell and Gail Davidge. 2018. The mismeasure of a young man: an alternative reading of autism through
a co-constructed fictional story. Qualitative Research in Psychology 0, 0 (2018), 1–16. https://doi.org/10.1080/14780887.
2018.1430208 arXiv:https://doi.org/10.1080/14780887.2018.1430208
[216] Romain Sauvain and Nicolas Szilas. 2009. Edushare, a Step beyond Learning Platforms. In Learning in the Synergy of
Multiple Disciplines (Lecture Notes in Computer Science). Springer, Berlin, Heidelberg, 283–297. https://doi.org/10.
1007/978-3-642-04636-0_27
[217] Ralf W. Schlosser, Jeff Sigafoos, James K. Luiselli, Katie Angermeier, Ulana Harasymowyz, Katherine Schooley,
and Phil J. Belfiore. 2007. Effects of synthetic speech output on requesting and natural speech production in
children with autism: A preliminary study. Research in Autism Spectrum Disorders 1, 2 (2007), 139–163. https:
//doi.org/10.1016/j.rasd.2006.10.001
[218] Natascha Schweiger, Katharina Meusburger, Helmut Hlavacs, and Manuel Sprung. 2014. Jumru 5s – A Game Engine
for Serious Games. In Serious Games Development and Applications (Lecture Notes in Computer Science). Springer,
Cham, 107–118. https://doi.org/10.1007/978-3-319-11623-5_10
[219] Karim Sehaba, Pascal Estraillier, and Didier Lambert. 2005. Interactive Educational Games for Autistic Children with
Agent-Based System. In Entertainment Computing - ICEC 2005 (Lecture Notes in Computer Science). Springer, Berlin,
Heidelberg, 422–432. https://doi.org/10.1007/11558651_41
[220] Tom Shakespeare. 1996. Disability, identity and difference. Exploring the divide (1996), 94–113.
[221] Tom Shakespeare. 2014. Disability Rights and Wrongs Revisited (second endition ed.). Routledge.
[222] Sumita Sharma, Saurabh Srivastava, Krishnaveni Achary, Blessin Varkey, Tomi Heimonen, Jaakko Samuli Hakulinen,
Markku Turunen, and Nitendra Rajput. 2016. Promoting Joint Attention with Computer Supported Collaboration in
Children with Autism. In Proceedings of the 19th ACM Conference on Computer-Supported Cooperative Work & Social
Computing (CSCW ’16). ACM, New York, NY, USA, 1560–1571. https://doi.org/10.1145/2818048.2819930
[223] Margrit Shildrick. 2007. Contested pleasures: The sociopolitical economy of disability and sexuality. Sexuality Research
& Social Policy 4, 1 (2007), 53.
[224] Alessandro Signore, Panagiota Balasi, and Tangming Yuan. 2014. You Talk! – YOU vs AUTISM. In Computers Helping
People with Special Needs (Lecture Notes in Computer Science). Springer, Cham, 506–512. https://doi.org/10.1007/
978-3-319-08596-8_79
[225] Camilla Almeida da Silva, António Ramires Fernandes, and Ana Paula Grohmann. 2014. Assisting speech therapy
for autism spectrum dissorders with an augmented reality application. In International Conference on Enterprise
Information Systems - 2014, Vol. 3. Scitepress – Science and Technology Publications, Setubal, Portugal, 38–44.
http://repositorium.sdum.uminho.pt/handle/1822/30771
[226] Judy Singer. 1999. Why can’t you be normal for once in your life? From a problem with no name to the emergence of
a new category of difference. Disability discourse (1999), 59–70.
[227] Karanya Sitdhisanguan, Nopporn Chotikakamthorn, Ajchara Dechaboon, and Patcharaporn Out. 2012. Using tangible
user interfaces in computer-based training systems for low-functioning autistic children. Personal and Ubiquitous
Computing 16, 2 (2012), 143–155. https://doi.org/10.1007/s00779-011-0382-4
[228] Adam Smith. 2009. The empathy imbalance hypothesis of autism: a theoretical approach to cognitive and emotional
empathy in autistic development. The Psychological Record 59, 2 (2009), 273.
[229] Maxfield Sparrow. 2016. ABA – Unstrange Mind. (2016). http://unstrangemind.com/aba/
[230] Katta Spiel, Christopher Frauenberger, and Geraldine Fitzpatrick. 2017. Experiences of autistic children with
technologies. International Journal of Child-Computer Interaction 11 (2017), 50–61. Issue Supplement C. https:
//doi.org/10.1016/j.ijcci.2016.10.007
[231] Katta Spiel, Christopher Frauenberger, Eva Hornecker, and Geraldine Fitzpatrick. 2017. When Empathy Is Not Enough:
Assessing the Experiences of Autistic Children with Technologies. In Proceedings of the 2017 CHI Conference on Human
Factors in Computing Systems (CHI ’17). ACM, New York, NY, USA, 2853–2864. https://doi.org/10.1145/3025453.3025785
[232] Katta Spiel, Julia Makhaeva, and Christopher Frauenberger. 2016. Embodied Companion Technologies for Autistic
Children. In Proceedings of the TEI ’16: Tenth International Conference on Tangible, Embedded, and Embodied Interaction
ACM Transactions on Computer-Human Interaction, Vol. 00, No. 00, Article 00. Publication date: 2019.

00:38

K. Spiel et al.

(TEI ’16). ACM, New York, NY, USA, 245–252. https://doi.org/10.1145/2839462.2839495
[233] Katta Spiel, Laura Malinverni, Judith Good, and Christopher Frauenberger. 2017. Participatory Evaluation with
Autistic Children. In Proceedings of the 2017 CHI Conference on Human Factors in Computing Systems (CHI ’17). ACM,
New York, NY, USA, 5755–5766. https://doi.org/10.1145/3025453.3025851
[234] Sudha M. Srinivasan, Inge-Marie Eigsti, Timothy Gifford, and Anjana N. Bhat. 2016. The effects of embodied rhythm
and robotic interventions on the spontaneous and responsive verbal communication skills of children with Autism
Spectrum Disorder (ASD): A further outcome of a pilot randomized controlled trial. Research in Autism Spectrum
Disorders 27 (2016), 73–87. Issue Supplement C. https://doi.org/10.1016/j.rasd.2016.04.001
[235] Sudha M. Srinivasan, Inge-Marie Eigsti, Linda Neelly, and Anjana N. Bhat. 2016. The effects of embodied rhythm and
robotic interventions on the spontaneous and responsive social attention patterns of children with autism spectrum
disorder (ASD): A pilot randomized controlled trial. Research in Autism Spectrum Disorders 27 (2016), 54–72. Issue
Supplement C. https://doi.org/10.1016/j.rasd.2016.01.004
[236] Cady M. Stanton, Peter H. Kahn, Rachel L. Severson, Jolina H. Ruckert, and Brian T. Gill. 2008. Robotic animals might
aid in the social development of children with autism. In 2008 3rd ACM/IEEE International Conference on Human-Robot
Interaction (HRI). IEEE, NJ, USA, 271–278. https://doi.org/10.1145/1349822.1349858
[237] Laura Sterponi, Kenton de Kirby, and Jennifer Shankey. 2015. Rethinking Language in Autism. Autism 19, 5 (July
2015), 517–526. https://doi.org/10.1177/1362361314537125
[238] Dorothy Strickland. 1996. A Virtual Reality Application with Autistic Children. Presence: Teleoperators and Virtual
Environments 5, 3 (1996), 319–329. https://doi.org/10.1162/pres.1996.5.3.319
[239] Edward Sucksmith, Carrie Allison, Simon Baron-Cohen, Bhismadev Chakrabarti, and Rosa A. Hoekstra. 2013. Empathy
and emotion recognition in people with autism, first-degree relatives, and controls. Neuropsychologia 51, 1 (2013),
98–105. https://doi.org/10.1016/j.neuropsychologia.2012.11.013
[240] Ardiana Sula, Evjola Spaho, Keita Matsuo, Leonard Barolli, Rozeta Miho, and Fatos Xhafa. 2013. An IoT-Based System
for Supporting Children with Autism Spectrum Disorder. In 2013 Eighth International Conference on Broadband and
Wireless Computing, Communication and Applications. IEEE, NJ, USA, 282–289. https://doi.org/10.1109/BWCCA.2013.51
[241] Ardiana Sula, Evjola Spaho, Keita Matsuo, Leonard Barolli, Rozeta Miho, and Fatos Xhafa. 2014. A Smart Environment
and Heuristic Diagnostic Teaching Principle-Based System for Supporting Children with Autism during Learning. In
2014 28th International Conference on Advanced Information Networking and Applications Workshops. IEEE, NJ, USA,
31–36. https://doi.org/10.1109/WAINA.2014.14
[242] Kenji Suzuki, Taku Hachisu, and Kazuki Iida. 2016. EnhancedTouch: A Smart Bracelet for Enhancing Human-Human
Physical Touch. In Proceedings of the 2016 CHI Conference on Human Factors in Computing Systems (CHI ’16). ACM,
New York, NY, USA, 1282–1293. https://doi.org/10.1145/2858036.2858439
[243] Andrea Tartaro and Justine Cassell. 2008. Playing with Virtual Peers: Bootstrapping Contingent Discourse in
Children with Autism. In Proceedings of the 8th International Conference on International Conference for the Learning
Sciences - Volume 2 (ICLS’08). International Society of the Learning Sciences, Utrecht, The Netherlands, 382–389.
http://dl.acm.org/citation.cfm?id=1599871.1599919
[244] Andrea Tartaro, Justine Cassell, Corina Ratz, Jennifer Lira, and Valeria Nanclares-Nogués. 2014. Accessing Peer
Social Interaction: Using Authorable Virtual Peer Technology As a Component of a Group Social Skills Intervention
Program. ACM Trans. Access. Comput. 6, 1 (2014), 2:1–2:29. https://doi.org/10.1145/2700434
[245] Monica Tentori and Gillian R. Hayes. 2010. Designing for Interaction Immediacy to Enhance Social Skills of Children
with Autism. In Proceedings of the 12th ACM International Conference on Ubiquitous Computing (UbiComp ’10). ACM,
New York, NY, USA, 51–60. https://doi.org/10.1145/1864349.1864359
[246] Ippei Torii, Kaoruko Ohtani, Takahito Niwa, and Naohiro Ishii. 2013. Development and Study of Support Applications
for Autistic Children. In 2013 14th ACIS International Conference on Software Engineering, Artificial Intelligence,
Networking and Parallel/Distributed Computing. IEEE, NJ, USA, 420–425. https://doi.org/10.1109/SNPD.2013.44
[247] Tzu-Wei Tsai and Meng-Ying Lin. 2011. An Application of Interactive Game for Facial Expression of the Autisms. In
Proceedings of the 6th International Conference on E-learning and Games, Edutainment Technologies (Edutainment’11).
Springer-Verlag, Berlin, Heidelberg, 204–211. http://dl.acm.org/citation.cfm?id=2040452.2040497
[248] Sveta Venkatesh, Stewart Greenhill, Dinh Phung, Brett Adams, and Thi V. Duong. 2012. Pervasive multimedia for
autism intervention. Pervasive and Mobile Computing 8, 6 (2012), 863–882. https://doi.org/10.1016/j.pmcj.2012.06.010
[249] Nikolas Vidakis, Eirini Christinaki, Iosif Serafimidis, and Georgios Triantafyllidis. 2014. Combining Ludology and Narratology in an Open Authorable Framework for Educational Games for Children: the Scenario of Teaching Preschoolers
with Autism Diagnosis. In Universal Access in Human-Computer Interaction. Universal Access to Information and Knowledge (Lecture Notes in Computer Science). Springer, Cham, 626–636. https://doi.org/10.1007/978-3-319-07440-5_57
[250] Lilia Villafuerte, Milena Markova, and Sergi Jorda. 2012. Acquisition of Social Abilities Through Musical Tangible User
Interface: Children with Autism Spectrum Condition and the Reactable. In CHI ’12 Extended Abstracts on Human Factors
in Computing Systems (CHI EA ’12). ACM, New York, NY, USA, 745–760. https://doi.org/10.1145/2212776.2212847
ACM Transactions on Computer-Human Interaction, Vol. 00, No. 00, Article 00. Publication date: 2019.

Agency of Autistic Children in Technology Research

00:39

[251] John Vines, Gary Pritchard, Peter Wright, Patrick Olivier, and Katie Brittain. 2015. An Age-Old Problem: Examining
the Discourses of Ageing in HCI and Strategies for Future Research. ACM Trans. Comput.-Hum. Interact. 22, 1, Article
2 (Feb. 2015), 27 pages. https://doi.org/10.1145/2696867
[252] Christina Volioti, Thrasyvolous Tsiatsos, Sofia Mavropoulou, and Charalampos Karagiannidis. 2016. VLEs, social
stories and children with autism: A prototype implementation and evaluation. Education and Information Technologies
21, 6 (2016), 1679–1697. https://doi.org/10.1007/s10639-015-9409-1
[253] Fred R. Volkmar and Donald J. Cohen. 1985. The experience of infantile autism: A first-person account by Tony W.
Journal of Autism and Developmental Disorders 15, 1 (March 1985), 47–54. https://doi.org/10.1007/BF01837898
[254] Nyuk Hiong Voon, Abdullah Maidin, Halina Jumaat, Muhammad Zulfadhli Ahmad, and Siti Nor Bazilah. 2015. The
Design and Development of a Mobile Communication Tool for Autistic Individuals - AutiSay. Int. J. Knowl. Eng. Soft
Data Paradigm. 5, 1 (2015), 31–50. https://doi.org/10.1504/IJKESDP.2015.073460
[255] Soroush Vosoughi, Matthew S. Goodwin, Bill Washabaugh, and Deb Roy. 2012. A Portable Audio/Video Recorder for
Longitudinal Study of Child Development. In Proceedings of the 14th ACM International Conference on Multimodal
Interaction (ICMI ’12). ACM, New York, NY, USA, 193–200. https://doi.org/10.1145/2388676.2388715
[256] Annie Joyce Vullamparthi, Himadri S. Khargharia, B. S. Bindhumadhava, and Nelaturu Sarat Chandra Babu. 2011. A
Smart Tutoring Aid for the Autistic - Educational Aid for Learners on the Autism Spectrum. In 2011 IEEE International
Conference on Technology for Education. IEEE, NJ, USA, 43–50. https://doi.org/10.1109/T4E.2011.15
[257] Bimlesh Wadhwa and Clarence Cai Jianxiong. 2013. Collaborative Tablet Applications to Enhance Language Skills
of Children with Autism Spectrum Disorder. In Proceedings of the 11th Asia Pacific Conference on Computer Human
Interaction (APCHI ’13). ACM, New York, NY, USA, 39–44. https://doi.org/10.1145/2525194.2525297
[258] Joshua Wainer, Ester Ferrari, Kerstin Dautenhahn, and Ben Robins. 2010. The effectiveness of using a robotics class
to foster collaboration among groups of children with autism in an exploratory study. Personal and Ubiquitous
Computing 14, 5 (2010), 445–455. https://doi.org/10.1007/s00779-009-0266-z
[259] Nicholas Walczak, Joshua Fasching, William Toczyski, Ravi Sivalingam, Nathaniel Bird, Kathryn Cullen, Vassilios
Morellas, Barbara Murphy, Guillermo Sapiro, and Nikolaos Papanikolopoulos. 2012. A nonintrusive system for
behavioral analysis of children using multiple RGB+depth sensors. In 2012 IEEE Workshop on the Applications of
Computer Vision (WACV). IEEE, NJ, USA, 217–222. https://doi.org/10.1109/WACV.2012.6163011
[260] Mitzi Waltz. 2013. Autism: A social and medical history. Springer.
[261] Zachary E. Warren, Zhi Zheng, Amy R. Swanson, Esubalew Bekele, Lian Zhang, Julie A. Crittendon, Amy F. Weitlauf,
and Nilanjan Sarkar. 2015. Can Robotic Interaction Improve Joint Attention Skills? Journal of Autism and Developmental
Disorders 45, 11 (2015), 3726–3734. https://doi.org/10.1007/s10803-013-1918-4
[262] Nick Watson. 2002. Well, I Know this is Going to Sound Very Strange to You, but I Don’t See Myself as a Disabled
Person: Identity and disability. Disability & Society 17, 5 (2002), 509–527. https://doi.org/10.1080/09687590220148496
arXiv:http://dx.doi.org/10.1080/09687590220148496
[263] Nick Watson. 2012. Theorising the Lives of Disabled Children: How Can Disability Theory Help? Children & Society
26, 3 (May 2012), 192–202. https://doi.org/10.1111/j.1099-0860.2012.00432.x
[264] Hazel Elizabeth Went. 2016. ‘I didn’t fit the stereotype of autism’: A qualitative analysis of women’s experiences
relating to diagnosis of an autism spectrum condition and mental health. (2016).
[265] Christina Whalen, Debbie Moss, Aaron B. Ilan, Manya Vaupel, Paul Fielding, Kevin Macdonald, Shannon Cernich, and
Jennifer Symon. 2010. Efficacy of TeachTown: Basics computer-assisted intervention for the Intensive Comprehensive
Autism Program in Los Angeles Unified School District. Autism 14, 3 (2010), 179–197. https://doi.org/10.1177/
1362361310363282
[266] Jacob O. Wobbrock, Shaun K. Kane, Krzysztof Z. Gajos, Susumu Harada, and Jon Froehlich. 2011. Ability-Based
Design: Concept, Principles and Examples. ACM Transactions on Accessible Computing (TACCESS) 3, 3, Article 9
(April 2011), 9:1–9:27 pages. https://doi.org/10.1145/1952383.1952384
[267] Adam Wojciechowski and Raed Al-Musawi. 2017-02-01. Assisstive technology application for enhancing social and
language skills of young children with autism. Multimedia Tools and Applications 76, 4 (2017-02-01), 5419–5439.
https://doi.org/10.1007/s11042-016-3995-9
[268] Alvin Wong, Yeow Kee Tan, Adrian Tay, Anthony Wong, Dilip Kumar Limbu, Tran Anh Dung, Yuanwei Chua, and
Ai Ping Yow. 2012. A User Trial Study to Understand Play Behaviors of Autistic Children Using a Social Robot.
In Social Robotics (Lecture Notes in Computer Science). Springer, Berlin, Heidelberg, 76–85. https://doi.org/10.1007/
978-3-642-34103-8_8
[269] Richard Woods. 2017. Exploring how the social model of disability can be re-invigorated for autism: in response to
Jonathan Levitt. Disability & Society 32, 7 (2017), 1090–1095. https://doi.org/10.1080/09687599.2017.1328157
[270] Cheryl Wright, Marissa L. Diener, Louise Dunn, Scott D. Wright, Laura Linnell, Katherine Newbold, Valerie DâĂŹAstous, and Deborah Rafferty. 2011. SketchUp™: A Technology Tool to Facilitate Intergenerational Family Relationships
for Children with Autism Spectrum Disorders (ASD). Family and Consumer Sciences Research Journal 40, 2 (2011),
ACM Transactions on Computer-Human Interaction, Vol. 00, No. 00, Article 00. Publication date: 2019.

00:40

K. Spiel et al.

135–149. https://doi.org/10.1111/j.1552-3934.2011.02100.x
[271] Dongxin Xu, Jeffrey A. Richards, Jill Gilkerson, Umit Yapanel, Sharmistha Gray, and John Hansen. 2009. Automatic
Childhood Autism Detection by Vocalization Decomposition with Phone-like Units. In Proceedings of the 2Nd Workshop
on Child, Computer and Interaction (WOCCI ’09). ACM, New York, NY, USA, 5:1–5:7. https://doi.org/10.1145/1640377.
1640382
[272] Feng Yan. 2011. A SUNNY DAY: Ann and Ron’s World an iPad Application for Children with Autism. In Serious
Games Development and Applications (Lecture Notes in Computer Science). Springer, Berlin, Heidelberg, 129–138.
https://doi.org/10.1007/978-3-642-23834-5_12
[273] Alvin Wong Hong Yee, Tan Yeow Kee, Dilip Kumar Limbu, Adrian Tay Hwang Jian, Tran Anh Dung, and Anthony
Wong Chern Yuen. 2012. Developing a Robotic Platform to Play with Pre-school Autistic Children in a Classroom
Environment. In Proceedings of the Workshop at SIGGRAPH Asia (WASA ’12). ACM, New York, NY, USA, 81–86.
https://doi.org/10.1145/2425296.2425311
[274] Melanie Yergeau. 2009. Circle wars: Reshaping the typical autism essay. Disability Studies Quarterly 30, 1 (2009).
[275] Tzu-Chi Yin and Fang-Wu Tung. 2013. Design and Evaluation of Applying Robots to Assisting and Inducing Children
with Autism in Social Interaction. In Universal Access in Human-Computer Interaction. User and Context Diversity
(Lecture Notes in Computer Science). Springer, Berlin, Heidelberg, 524–533. https://doi.org/10.1007/978-3-642-39191-0_
57
[276] Sang-Seok Yun, Hyuksoo Kim, JongSuk Choi, and Sung-Kee Park. 2016. A robot-assisted behavioral intervention
system for children with autism spectrum disorders. Robotics and Autonomous Systems 76 (2016), 58–67. Issue
Supplement C. https://doi.org/10.1016/j.robot.2015.11.004
[277] Hanan Makki Zakari, Minhua Ma, and David Simmons. 2014. A Review of Serious Games for Children with Autism
Spectrum Disorders (ASD). In Serious Games Development and Applications (2014-10-09). Springer, Cham, 93–106.
https://doi.org/10.1007/978-3-319-11623-5_9
[278] Camellia Zakaria, Richard C. Davis, and Zachary Walker. 2016. Seeking Independent Management of Problem Behavior:
A Proof-of-Concept Study with Children and Their Teachers. In Proceedings of the The 15th International Conference on
Interaction Design and Children (IDC ’16). ACM, New York, NY, USA, 196–205. https://doi.org/10.1145/2930674.2930693
[279] Bogdan Zamfir, Robert Tedesco, and Brian Reichow. 2012. Handheld “App” Offering Visual Support to Students
with Autism Spectrum Disorders (ASDs). In Computers Helping People with Special Needs (Lecture Notes in Computer
Science). Springer, Berlin, Heidelberg, 105–112. https://doi.org/10.1007/978-3-642-31534-3_16
[280] Massimo Zancanaro, Leonardo Giusti, Nirit Bauminger-Zviely, Sigal Eden, Eynat Gal, and Patrice L. Weiss. 2014.
NoProblem! A Collaborative Interface for Teaching Conversation Skills to Children with High Functioning Autism
Spectrum Disorder. In Playful User Interfaces. Springer, Singapore, 209–224. https://link.springer.com/chapter/10.
1007/978-981-4560-96-2_10 DOI: 10.1007/978-981-4560-96-2_10.
[281] Massimo Zancanaro, Leonardo Giusti, Eynat Gal, and Patrice T. Weiss. 2011. Three around a Table: The Facilitator
Role in a Co-located Interface for Social Competence Training of Children with Autism Spectrum Disorder. In
Human-Computer Interaction – INTERACT 2011 (Lecture Notes in Computer Science). Springer, Berlin, Heidelberg,
123–140. https://doi.org/10.1007/978-3-642-23771-3_11
[282] Zhi Zheng, Qiang Fu, Huan Zhao, Amy Swanson, Amy Weitlauf, Zachary Warren, and Nilanjan Sarkar. 2015. Design
of a Computer-Assisted System for Teaching Attentional Skills to Toddlers with ASD. In Universal Access in HumanComputer Interaction. Access to Learning, Health and Well-Being (Lecture Notes in Computer Science). Springer, Cham,
721–730. https://doi.org/10.1007/978-3-319-20684-4_69

AUTHOR STATEMENT REGARDING PRIOR WORK
This paper is original work that has not been published or even submitted elsewhere previously.
While loosely an outcome of the OutsideTheBox project, it comprises of a literature review that is
otherwise unrelated to our prior publications, which largely focus on the design and evaluation of
our prototypes.
Received December 4th, 2018; revised May 22nd, 2019; accepted July 9th, 2019

ACM Transactions on Computer-Human Interaction, Vol. 00, No. 00, Article 00. Publication date: 2019.

