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Abstract

Purpose - The purpose of this paper is to reflect upon on the opportunities and challenges of engaging with
a wide variety of stakeholders during the design, development and evaluation of innovative technologies
for people with autism. Autism is defined in part by difficulties in social communication and interaction,
and is therefore particularly pertinent when considering the opportunities and challenges of participatory
design (PD).

Design/methodology/approach — A series of presentations from key researchers and practitioners are
reviewed, highlighting contemporary issues about how technologies have been designed to improve
educational support using a range of methods and processes for stakeholder involvement.

Findings — Involvement per se does not constitute engagement as a design partner. The interdisciplinary
nature of PD, combined with the viewpoints of communities beyond academia, need to be integrated in a
manner that allows for different perspectives and voices, and for the “trace” of the contribution to be
evidenced. The level of evidence required for demonstrating effective support needs to be considered in
terms of both the outcomes of projects and the processes for involving stakeholders in PD.
Originality/value — This paper offers an up-to-date insight from lead researchers into key debates about the
benefits and challenges of PD with autistic people and the broader autism community. Its value lies in raising
questions about, and discussing evidence that challenges, some of the assumptions that underpin both PD
processes and the needs of the autistic community.

Keywords Autism, Technology, Co-production, Methods, Evidence base, Participatory design

Paper type Viewpoint

Introduction

Participatory design (PD) has its origins in a Scandinavian democratic movement from the 1960s,
which aimed to involve workers in the process of designing their work spaces. This principle has
been extended to the design of technology by involving the people who will use the technology in
the process of designing, developing and evaluating the technology. PD protocols have been
developed to facilitate individuals with autism spectrum disorder (ASD) contributing to the design
of assistive technologies (e.g. Cobb et al., 2002; Benton et al., 2011, 2012; Parsons et al., 2014).
Supporting the contribution of individuals with ASD to the design process is particularly pertinent
as they can have an affinity for using digital technologies whilst experiencing difficulties with social
communication and interaction (combined with restricted and repetitive behaviours, American
Psychiatric Association, 2013). Through appropriate structuring of PD sessions (e.g. Benton
et al. 2011, 2012; Frauenberger et al., 2013; Parsons et al., 2011), the benefits of delivering
educational and therapeutic content through digital technologies can be maximised
(e.g. Grawemeyer et al., 2012, 2015).
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The “digital bubbles” seminar series: the methodological bubble

Digital bubbles is a seminar series funded by the ESRC to explore and critically reflect on the idea
of “digital bubbles” relating to the development, application and investigation of technology use
for, and by, children, young people and adults on the autism spectrum (see www.digitalbubbles.
org.uk). Commentaries drawing upon the first two seminars have critically reflected upon
innovative technologies for supporting social communication and engagement, respectively
(Parsons et al., 2015; Yuill et al., 2015). This paper builds on these commentaries by focusing on
methodology. Specifically, different disciplines have their own methodological “bubbles”, and the
aim of the seminar was to integrate the interdisciplinary perspectives of methodology within an
inclusive framework which extends to the broader autism community.

Richard Mills, Research Director of Autism Research (a UK-based charity), outlined the
challenges and opportunities of a partnership model between the autistic community and
researchers. Involvement within the research process is not always sufficient for developing
authentic and meaningful partnerships, and can give rise to feelings of being a “guinea pig”.
Engaging with the autistic community in a manner that is mutually beneficial is clearly desirable.
Any research directed at interventions for autism, including PD methodologies, that lacks social
acceptability and fidelity within the real world is of limited benefit or relevance to end-users which,
in turn, diminishes any sense of a rewarding partnership. Integrating research within real-world
practices is essential for developing evidenced-based therapeutic and educational interventions.
This aspiration also aligns with the “impact agenda” of the UK Government in valuing and
encouraging research that can demonstrate an impact on people’s lives and experiences beyond
the confines of academia (e.g. HEFCE, 2011).

Developing the theme of technology being beneficial and relevant to autistic people, Sue Fletcher-
Watson from the University of Edinburgh, described the design process of the iPad™ app
“Face It[1]". Involving autistic people in the design of the app informed a better understanding of the
motivations for engaging with the app, the role of repetition in task completion, the level of complexity
of the tasks as well as the provision of rewards for completing tasks successfully. Evidencing Richard
Mills’ point of research extending beyond the laboratory to real-life situations, the research attempted
to address whether engaging with the app impacted upon parent-child interactions generally.
Unusually for technology and autism research, a randomised control trial methodology was
employed to examine the effectiveness of using the app for supporting parent-child communication
in non-technology-based contexts. However, there was no evidence for any transfer of benefits from
the technology to the real-world environment of parent-child interaction (Fletcher-Watson et al.,
2015; see Fletcher-Watson, 2014, for review). This raised key issues for future research, specifically
how the evidence for the effectiveness of apps is obtained and disseminated (e.g. are randomised
control trials appropriate for understanding real-world effectiveness of use?) and how outcome
variables are selected (e.g. what real-world interactions can be affected by, or studied with, an app?).

Sue posed the question “How do Autistic children learn from technology?”, suggesting that without
a model of how typically developing children learn from technology, answering this question is
challenging. For example, she suggested that we do not know how universal existing models of
learning and skill development are across learning contexts, and whether they account for how
autistic children want to learn generally — let alone learn with technology. In terms of assessing
learning through using technology, the crucial variable might be how well you use the system, rather
than how much you use the system; however, the former is much harder to define and assess than
the latter. An important question for digital interventions for children with autism is “how early is early
intervention?” 15-month-old typically developing children can effectively interact with apps on an
iPad™ when they would be expected to have a vocabulary of a few words, which highlights the
potential for technology-based early intervention. Sue argued that such technology should provide
“top up” support, that is, support that is in addition to, not a replacement for, existing provision.

The role of PD was further developed by Sarah Parsons, from the University of Southampton, who
highlighted how engaging the perceived beneficiaries of research as design partners potentially
facilitates digital empowerment and social inclusion, although the methods and processes for
achieving this are not without significant challenges (Parsons and Cobb, 2014). Sarah drew upon two
different research projects (Parsons et al, 2011, 2015) to highlight that the context of the
technological interaction, or situated learning (Harrison et al, 2011), needs to be a central
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consideration for how technological applications are designed, and who is involved in the decision
making. One of the major contextual factors that influences the use of technology is the other people
within the environment and their attitudes and approaches towards technology use. Thus, involving
parents and teachers within the design process allows for the potential of co-constructing the
knowledge, and therefore the evidence-based practices, that contribute to successful technology
design because wider contextual factors can be taken into account. These stakeholders, therefore,
are part of the end-user community whose views need to be incorporated into the PD process.

Involving multiple stakeholder groups within PD can create its own challenges, for example, if the
PD requirements of the children differ from those of the parents, or teachers (Parsons and Cobb,
2014). Genuine involvement and partnership with stakeholders also require a rethinking of how
research is designed to examine usefulness and effectiveness of technology development and
implementation (Parsons et al., 2015). Effective collaboration and involvement (co-construction or
design partnerships; Druin, 2002) are more process-focused (inductive) than outcome-focused
(deductive) and so there is a potential misalignment between more participatory approaches to
technology development and traditional expectations about how the effectiveness of technology-
based intervention is researched using experimental paradigms. In other words, it could be that
there is as much to be learned by children and others through the processes of PD in the
development of technologies as there is in the eventual evaluation of any change in learning
outcomes as a result of using the technology end-product. The value of involvement in the design
process itself, e.g. contributing ideas, problem solving, practising collaborative working skills, is
something that is often overlooked and under-researched in this field.

Kaska Porayska-Pomsta, from London Knowledge Lab, UCL, further developed the discussion
on outcomes in technology research by contrasting them with processes that take place within
projects to arrive at useable technological prototypes or products (e.g. Bernardini et al., 2014;
Porayska-Pomsta et al.,, 2013; Parsons et al., 2015). Outcomes and processes may be
incompatible, especially when involving interdisciplinary teams, because what may be a
successful outcome for a designer or computer scientist, for example, may be very different from
an educator or psychologist. To illustrate, it could be that a design feature or a way of
programming or logging data in the technical specification of a technology (aspects of the
processes of development) are considered good or desirable outcomes by designers or
programmers, respectively. However, it could be that such process-based aspects conflict with
how a teacher or psychologist may wish to support children’s learning as an outcome of using the
technology. Parsons and Cobb (2014) provide an example of this, describing how teachers’
preferences regarding the importance of structure for supporting children’s learning within
technology-based tasks was at odds with the programming requirements from the computer
scientists, who preferred less structure and more freedom in how users explored the tasks.

Kaska also discussed the accountability of PD within technology projects, and the ways in which
researchers evidence and acknowledge the contributions made by different stakeholders within
PD processes. She argued that the concept of “trace” is central to providing a more robust and
valid approach to documenting participation; in this context, “trace” means the capacity to be
able to track the ideas from PD sessions through to the final product, as well as document which
ideas or suggestions were not taken forward, and why. As outputs from end-user contributions
within PD sessions are interpreted by designers and implemented by programmers, a “lack of
trace” can emerge. In discussing different perspectives on outcomes and processes, the
audience suggested there is an inter-twining link between the two. Processes and outcomes can
be interpreted and implemented differently depending on the nature of the research questions; for
example, whether the focus is on the process of learning or the outcomes of learning, and the
relative importance of these, relates directly back to the issues of how they are assessed via
particular measures or observations within the research.

Damian Milton, a doctoral researcher from the University of Birmingham, took the perspective of
an “Autistic Sociologist” to argue that taking personal ownership of technology and how it is used
was fundamental, and that technology is most effective when it can be used by autistic people on
their own terms. His own research identified that the most endorsed opinion from autistic adults
he had surveyed was for research to “celebrate learners and not try to normalise them”. Whilst PD
may offer a means to facilitate this, Damian highlighted that not everyone wants to be in a design
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team, but they do want their voices heard, and this means enabling different levels of involvement
for different people, e.g. contributing to design ideas and feeding back about relevance and
usability but not being responsible for making or implementing design decisions. The question
posed to the audience by Damian was: “What is it that you are trying to achieve through your
work and why?” It is feasible that researchers, autistic people and the broader autism community
are going to have different desirable outcomes in mind for the PD process. These potential
differences need to be acknowledged and mechanisms for more authentically integrating
different perspectives developed — to include the perspectives of those who do not want to be in
a design team and prefer to contribute in different ways. Continuing to reflect upon this question
is essential for moving the field towards a better understanding about what participation and
collaboration mean for different stakeholders in the context of autism-focused technology
research (see Milton, 2012a, b, 2014a, b; Milton and Bracher, 2013).

One potential way forward was discussed by Lisa Austin from the University of Bath. Developed with
the Digital Bubbles team (the authors of this paper), Lisa Austin described a new app, called “ASC
mel.T.” (www.ascme-it,org.uk), that allows autistic people and the broader autism community to
upload a one-minute video to answer the question “If there was one technology to help people with
autism, what would it be?” ASCmel.T. is available to download free of charge for Android and iPhone
and, for the first time in the UK, enables the autistic community to input to the very first stage of the
design process rather than being invited in by researchers once many of the decisions have already
been made. The uploaded videos (or e-mails) are reviewed by researchers and developers, with a
view to some ideas being taken forward for further design and development, in collaboration with the
autistic community whenever possible. The app was adapted from Lisa Austin’s earlier work (http://
ifonlyitworked.com/) and inspired by a proposal from an autistic participant at the first digital bubbles
seminar (Parsons et al., 2015) who asked: “What problem would you want solved and what would
you invent?” (Barnabear, 2014). The aim of the ASCmel.T. project is to gather information about the
needs of autistic individuals, as identified by themselves, their families, teachers, and other
professionals, and use these community-generated ideas as a basis for developing technologies
that may have greater ownership by autistic people, as Damian Milton suggests.

Key messages

PD has the potential to enable digital empowerment and social inclusion of those involved and
can be an effective forum for developing interdisciplinary research and engaging with wider
communities. However, many challenges and questions remain regarding the meaning of
partnership and collaboration for different stakeholders and how a range of views, skills and
expertise can be effectively and authentically integrated and mutually respected. The implications
of the importance and value of participatory processes in the design and development of
innovative technologies also need to be further examined in relation to how outcomes of projects
are evaluated. Such considerations need to move beyond the narrow remits of experimental
paradigms to a more thorough and multi-dimensional understanding of what constitutes
successful outcomes for everyone involved. As innovative technologies proliferate, how best to
capture the evidence of potential beneficial processes and outcomes is an immediate challenge.

Note

1. As this app is commercially available, Sue Fletcher-Watson made an explicit declaration of interest.
The app is also available in a free format.
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