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Abstract. This paper describes the development of and first experiences
with ‘Design Your Life’: a novel method aimed at user-initiated design
of technologies supporting young autistic adults in independent living.
A conceptual, phenomenological background resulting in four core prin-
ciples is described. Taking a practice-oriented Research-through-Design
approach, three co-design case studies were conducted, in which promis-
ing methods from the co-design literature with the lived experiences and
practical contexts of autistic young adults and their caregivers is con-
trasted. This explorative inquiry provided some first insights into several
design directions of the Design Your Life-process. In a series of new case
studies that shall follow, the Design Your Life-method will be iteratively
developed, refined and ultimately validated in practice.

Keywords: Autism - Assistive technology - Phenomenology -
Participatory design - Research-through-Design - Independent living

1 Introduction

An estimated one in hundred people worldwide have been diagnosed with autism
[1]. While many autistic people have both the motivation and intellectual capac-
ity to contribute fully to society, the group shows a relatively large percentage
of school dropout and unemployment, especially if a suitable support network
is lacking [2]. In recent years, participatory design has become of interest in
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the context of designing technologies that could support autistic people in daily
life [3,4]. The motives for adopting a participatory design approach range from
“addressing a pragmatic need to increase the fit between features and users’
requirements” to “idealistic agendas related to empower people, democratise
innovation and designing alternative futures” [5].

Morally, a call for empowerment through participation has been advocated
more broadly within what is called the ‘neurodiversity movement’ [6]. According
to Frauenberger, Makhaeva and Spiel, there is “consensus that participatory
design is particularly powerful when creating technologies for groups who are
typically marginalised in design and have life-worlds which are far removed from
those of designers and researchers” [5].

The epistemic value of participatory design has been invoked as well: with-
out a proper understanding of autistic experiences, designers may be at risk to
end up creating technologies that are both stigmatising and ineffective [7]. Yet,
evidence for the effectiveness of technology-based interventions remains limited
[8,9]. One reason may be that it is inherently difficult for (non-autistic) designers
to empathise with the lived experience of autism. Incorporating one’s lived, sub-
jective experiences into the design process is difficult, but this is especially com-
plex in the context of autism due to differences in perceptions between autistic
and non-autistic people. This is something Milton refers to as the ‘double empa-
thy problem’ [10]. Another reason may be that the autistic population is itself
highly heterogeneous, with each person having both individual support needs as
well as highly personal and sometimes quite specific interests and capabilities.
Estimates of intellectual capacities are highly variable in the autism spectrum
as well, varying from intellectual disability in about forty percent of the autistic
population to normal and (very) high IQ ranges [1].

Finally, many assistive technologies tend to be developed within the context
of professionals and health care organisations seeking possibilities for techno-
logically augmenting (or even partly replacing) existing therapeutic methods.
This means that the function of the resulting living space, device or app will be
grounded in the logic of formal therapy structures and objectives. As a result,
such technologies may come to reflect a frame in which the autistic person is
at the core seen as a person who displays dysfunctional behaviour, which needs
somehow to be corrected, with the ‘healthy’ neurotypical person as the target
model. In such cases, it can be argued that the main user of the product is in
some sense not the autistic person but, for instance, the therapist, who uses the
product to bring about a desired normative change in the patient. It is precisely
this medical frame that autistic people may find disempowering.

Starting with these challenges in mind, a first iteration of the ‘Design Your
Life-method’ (hereafter DYL) is developed: a co-design method that helps young
autistic adults (hereafter YAA!) and their caregivers in designing a personalised,

! There appears to be no clear consensus on the naming of ‘a person with an autism
spectrum disorder’ [11]. There are several variations, for instance: ‘autistic per-
son’,’person with autism’, ‘person who has autism’, ‘person on the spectrum’, etc.
In this research, the term ‘young autistic adult’ (abbr. as ‘YAA’, also in plural form)
is used, without the intention to disregard various conceptions of the designation.
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supportive, technological environment that contributes to independent living. Its
purpose is two-fold. First, DYL brings creative forms of shared sense-making to
the care practice. Second, DYL signifies the next step in reaching autistic empow-
erment by providing autistic individuals not just participation in a designer’s
project, but to instead provide them with tools to design and implement their
own supportive interventions. This is guided by a phenomenological perspective
on autistic experience as being fundamentally embodied, holistic and contextual
in nature [12,13].

The rest of this article is organised as follows: With the challenges and values
described in this introduction in mind, four core principles are described. These
were brought in practice and further refined during three case studies described
in the subsequent chapter. Reflecting on the cases studies, a first version of the
DYL process is developed. Conclusions are discussed in the remainder of the
article.

2 Four Core Principles

DYL underscores the phenomenological nature of (autistic) experiences. At its
essence, phenomenology is the philosophical study of experience. It premiered
in the transcendental phenomenology of German philosopher Edmund Husserl.
Dourish explains that “Husserl was frustrated by the idea that science and math-
ematics were increasingly conducted on an abstract plane that was disconnected
from human experience and human understanding” [14]. In other words, Husserl
believed that abstract reasoning and idealised conceptualisation of world phe-
nomena would severely gloss over everyday experiences.

Phenomenology is not new to the field of human-centred design. In the 1980s,
a study by Winograd and Flores [15] invoked the work of phenomenologist Martin
Heidegger to shed a new light on human-computer interaction. Later, Weiser [16]
would build upon phenomenological insights to explore his vision for ubiquitous
computing. Dourish places endeavours as such in a historical perspective. Ac-
cording to him, the very emergence of tangible and social computing signifies an
appreciation of phenomenological thought. He writes:

Instead of drawing on artefacts in the everyday world, it draws on the
way the everyday world works or, perhaps more accurately, the way we
experience the world. Both approaches draw on the fact that the ways
in which we experience the world are through directly interacting with it,
and that we act in the world by exploring the opportunities for action that
it provides to us — whether through its physical configuration, or through
socially constructed meanings. In other words, they share an understand-
ing that you cannot separate the individual from the world in which that
individual lives and acts [14].

Usually, ‘young adult’ refers to an age category of 16-30 years. In this study, a
broader definition is used, namely 16-35 years, because the development towards
more independence may occur on a later age.
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Inspired by this phenomenological background, the four core principles for DYL
are presented.

2.1 Focus on Experience

Although it is already entailed by a phenomenological approach itself, experience
is the focal point of DYL. In the context of autism, one must observe that the
design challenge is too often described in terms of functional and psycho-social
limitations. Frauenberger, Makhaeva and Spiel explain that such a “reductionist
model of disabilities” glosses over the importance of experience that autistic indi-
viduals have with technologies [17]. A mismatch ensues in which autistic indi-
viduals may abandon technologies that they find ineffective. This observation
comes close to Husserl’s aforementioned criticism of abstraction. By describing
autism in terms of ‘technical limitations’, one may expect that many technolo-
gies related to autism come in the shape of a ‘technological fix’. Or, to put
it in words of Husserl: “Merely fact-minded sciences make merely fact-minded
people” [17]. In light of technology abandonment, better incorporation of autis-
tic experiences is one of the core principles of DYL. To this end, DYL builds
upon phenomenology as the philosophical study of experience to comprehend
and articulate autistic experiences as valuable input in the design process. In
this regard, phenomenologists have emphasised the cognitive, social, cultural
and biological constituents of a user experience [12,18,19]. These constituents
must be well-understood before a technology can become successfully integrated
in autistic life-worlds. To stay in phenomenological terminology: the technology
must become properly ‘embodied’.

2.2 Action-Oriented Tinkering

DYL encourages ‘action-oriented tinkering’. This builds on what Svanas [19]
calls ‘the feel dimension’: “[in] the same way as you see a rose, not a collection of
petals, and hear a musical theme, not a sequence of notes, you perceive the inter-
active behaviour of an interactive artefact not as a collection of action/reaction
pairs, but as a meaningful interactive whole”. In this regard, Svanaes argues that
it would be nonsensical trying to articulate an experience in terms of logical
analysis. Rather, an experience must be lived through; it must be tried and felt.
Its implications for design are clear: prototypes must evolve ‘on stage’ by acting
out future scenarios rather than “defining design as a separate activity” [19].
Only then, Svanses claims, the lived experience of the user is properly reflected
in the design outcome.

2.3 User-Initiated Design

DYL promotes user-initiated design (UID). This is in contrast with most co-
design methods that do involve stakeholders during the design of a product or
service, but do not equip them with the tools to design own, specific solutions
[18]. Choosing your own technology means that the design process departs from
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your own lived experience with technology. This may represent a state of empow-
erment in its own right. UID steps away from the concept of ‘one-size-fits-all’
solutions that are designed for the masses.

2.4 Off-the-Shelf Technologies

To enable user-initiated design, DYL promotes using already available technolo-
gies, ranging from non-digital low-tech to digital high-tech, instead of develop-
ing new (‘assistive’) technologies. The reason for this is two-fold. On one hand,
generating design ideas proved to be challenging as YAA have difficulties with
conceptualising a concrete, technological intervention ‘out of nothing’. By intro-
ducing off-the-shelf technologies already at the start of the design process, it
is easier to envisage the design possibilities. A more practical consideration is
that off-the-shelf technologies are relatively low-cost and “present opportunities
for applications that can be individualised at lower costs than using the more
traditional custom hardware solutions” [20].

3 Case Studies

Three case studies were conducted between March and September 2020, fol-
lowing the tradition of ‘Research-through-Design’, focusing not so much on the
end result, but on insights gained during the design practice [21]. These case
studies were conducted for this study to explore several design directions of the
underlying DYL process: the steps to be taken during the design of solutions.

All case studies involved working with stakeholders embedded in a real
care practice and consisted of designing and trialling a prototype of a concrete
DYL toolkit. This toolkit represented the underlying DYL process and provided
hands-on guidance for a YAA and caregiver to move through the design pro-
cess one or more times (so-called ‘iterations’). The prototypes were designed,
developed and tested by Industrial Design Engineering students from the Uni-
versity of Twente. In all cases, Stanford’s d.school design thinking process was
used as a basis. This model assumes five phases, which can be repeated in various
orders: Empathize (i.e. observing, engaging, immersing), Define (i.e. understand-
ing a useful challenge), Ideate (i.e. exploring solutions), Prototype (i.e. realising
ideas) and Test (i.e. gathering feedback, refining solutions) (Fig.1) [22].

For each phase it was further explored how to support the YAA and care-
giver with concrete tools (instruction cards, visual materials, expressive tools, a
representation of state and process and so on) to move through this basic pro-
cess, and how to concretely give form to this phase. This meant on the one hand
selecting and adapting various promising tools and techniques from the co-design
literature as well as getting to know the YAA and caregiver that were partici-
pating in the case, being informed and inspired by their lived experiences and
practices, and subsequently bringing theory and practice together in concrete
design choices for the method and toolkit.
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PROTOTYP

Fig. 1. Stanford’s d.school design thinking process [22], CC BY-NC-SA 4.0.

3.1 First Case Study

The first case study involved Tim?, a 14-year-old adolescent and his mother
(Tim lives at home). Although Tim is not a young adult, it was chosen to carry
out a case study with him, mainly because the development to independence
begins at a younger age than adulthood. Tim’s mother feels responsible for the
development in independence of her son. However, Tim seems to find that less
urgent. For instance, at one moment he remarked something along the lines of
‘Why should I learn to tie my laces? My mother is much better at it than I am’.
Also, “[iJf he wants to do something, he wants someone to be with him” [23].
Three different prototype forms were explored: tangible, digital and a
tangible-digital combination. Although tangible co-design tools have been argued
to provide a shared space for sense making and open up a rich freedom of expres-
sion for co-design participants, in this case Tim actually preferred the digital
form, due to his affinity with ICT and his reluctance to write with a pen. Even-
tually an interactive PowerPoint prototype was developed and tested (Fig.2).
It offers a step-by-step guidance in designing a solution. The various phases
were translated to fit the life world of Tim and his mother. The ‘Empathize’
phase, for instance, was translated to ‘Discover who you are’ and ‘Prototype’
was translated to ‘Make your tool’. This prototype did not appeal sufficiently.
For instance, it turned out to be too textual and too much effort to fill in all
the text boxes. Commitment declined and no tool was designed by Tim and his
mother (however, as said, this was not the primary goal of these case studies).

3.2 Second Case Study

The second case study involved Paul, a 33-year-old YAA, and his caregiver.
Paul lives at a mental healthcare institution that is involved in this research

2 To protect the privacy of participants, pseudonyms are used.
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DISCOVER WHO YOU ARE

HISTORY

In order to design a valuable tool for you,
it is good to know who you are and what
you are good at. This way, you can use
your talents and interests to come to a
good solution. The assignments in this
WHATI O WO phase will help you with that!

It doesn't matter if you don't fill in

everything in one go. You can come back to
it after other steps.

NIGHTMARES

Fig. 2. One of the phases of an interactive prototype made with PowerPoint [23]

project. Slowly but steadily, he is working towards more independence. Again,
three different forms were explored: A game board, an adaptable online guide
and a physical toolkit. Low-fi prototypes were used as input (‘probes’) for a co-
design session with Paul and his caregiver. During this session, they interacted
with the prototypes to discover preferences and difficulties in the designs. It
resulted in a new prototype design that consists of a set of ‘prompt cards’ that
is aimed at stimulating, inspiring and guiding the design process. “The cards
spark creativity or provides the users with new prompts to follow when they
stagnate in the design process” [24] (Fig.3). Due to time limitations of the case
study, no tool was developed. However, useful insights were gained that could
possibly be translated into a useful solution. For example, they thought it would
be useful if Paul could have a ‘little voice on his shoulder’ to help him every
now and then. Recording, sending (by a caregiver) and playback of messages
can provide such functionality [25].

3.3 Third Case Study

The third case study involved Vincent, a 23-year-old YAA, and his caregiver.
Just as Paul, he lives at one of the involved mental healthcare institutions. In
this case, a game-like prototype was developed (Fig.4). This really appealed
to Vincent, because he likes to play board games. He had no trouble with the
metaphors used. The prototype “consists out of six islands, five of which belong
to the design thinking phases understand, define, ideate, prototype, and test.
The final island includes the goal of the YAA” [26]. The goal that they chose
was to stimulate a better sleep-wake rhythm. Vincent’s caregiver already had
a specific technology in mind beforehand: a care robot called Tessa (this robot
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Fig. 3. A set of physical prompt cards to guide the design process [24].

reads out messages and agenda items). She hoped that this project would justify
the purchase. How-ever, they found out that Vincent has a clear preference for
non-auditory modalities (i.e. sounds). So, they ended up with a different, better
fitting and simpler solution that was also much cheaper and easier to use: a
wake-up light.

4 Design Your Life Process

The various proposed design processes of the three pilot studies were analysed
and discussed with the involved researchers in an online Mural environment.
This led to the first iteration of the DYL-process (Fig.5). Notably, these kinds
of processes are not unique to participatory design projects: both in the digital
and the tangible sphere, iterative processes with similar stages have become
conventional to include stakeholders and make effective use of their expertise -
also in the context of autism [3,8]. The DYL-process and the four core principles
together are called the DYL-method. The process presented here encompasses
six design stages: Understand, Define, Ideate, Prototype, Test and Evaluate.
They revolve around the development of goals and products.

4.1 Design Stages

Goals and Products. At the centre are the goals and products, that will
develop during the process. The bidirectional arrow indicates that they influence
each other, meaning that a product can also lead to the insights and development
of one’s goals and vice versa.
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Fig. 4. A game-based prototype called “Good Trip!” [26].

Understand. The focus here is on establishing a self-understanding (“Who am
1?77, “What is the world that I live in?”), starting from the fact that a YAA and
a carer already know each other, at least to a certain degree. So, the goal is to
make the insights into one-self and one’s world more explicit. Not for a designer
or researcher, but for oneself, to unlock design ideas and make them actionable.

Define. This phase focuses on defining a specific purpose for the solution
(“What should the technology support?”) as relative to a larger life goal that a
YAA and caregiver define as well.

Ideate. The ideation phase is about broadening the solution-space. It is aimed
at stimulating creativity to come up with possible (non-obvious) directions for
a solution.

Prototype. In this phase products are acquired or realised. Depending on the
available resources, possibilities and affinity with technologies, choices are made
how to realise product(s). These conditions influence the extent to which tech-
nology can be adapted for its own application. Most people will be able to use
technology, but fewer will (be able to) configure, modify or even create technolo-
gies themselves. This observation is visualised in the form of what is called here
the ‘Pyramid of technological personalisation’ (Fig.6).
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Your goal
And related challenge,
needs, wishes and
pre ces

Your uct
The product’s features,
such as functions,
materials, production
and interactions

Fig. 5. The Design Your Life process that resulted from the first three case studies.

This was inspired by the four levels of creativity described by Sanders and Stap-
pers [29].

Test. Here, products are being used in everyday life. It will be determined if

and how it works and to what extent it contributes to the independence of the
YAA.

Evaluate. It was chosen to create an extra phase to evaluate the whole process.
It is aimed at gaining insights to refine self-understanding.
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More personalised

Creating

Modifying

Configuring

4
\

Less personalised

Fig. 6. Pyramid of technological personalisation: most people use technology, fewer
configure, modify or create technology.

5 Conclusion

This paper offers the first version of the Design Your Life-method: a novel app-
roach that is aimed at increasing the effectiveness of technologies that support
young autistic adults in independent living. It is based on three case studies
and inspired by phenomenology synthesised into four core principles: ‘focus on
experience’; ‘user-initiated design’, ‘action-oriented tinkering’ and ‘off-the-shelf
technologies’. These principles will put the design process firmly into both the
lived experience of young autistic adults as well as being integrated into the daily
practice of care.

The added value of this method lies not so much in the ‘designerly approach’,
but mainly in its phenomological foundations. This will be given a more promi-
nent role in the next iterations of the method. Furthermore, the extent to which
the findings are generic or unique will be explored in more detail. The question is
to what extent the method itself should be adaptable to meet users’ preferences
(i.e. Should the DYL-method itself be personalised?).

As described in the last part of this paper, users of the method will only
be able to personalise technology to their own needs to a certain extent. So,
the effectiveness of the method will probably depend on the willingness and
capacities of the users. Another important factor is that applying the proposed
method will have an impact on the caregivers and organisations who provide care
to YAA. To anticipate a better collective understanding and support through-
out the organisation, multi-stakeholder co-reflection sessions will be organised
[27], in which the results of the case studies are interpreted from the different
perspectives. This gives a more robust reflection of the insights: it identifies the
challenges faced and forms the starting point for the co-design case studies that
will follow.

The case studies were conducted between March and November 2020. It
was therefore necessary to anticipate the Covid-19 circumstances. For example,
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shorter and far fewer face-to-face co-design gatherings could be organised. This
may have influenced the outcome of the case studies. On the other hand, it
also sparked inspiration to explore other ‘modes of cooperation’. For example,
Johansen’s Time-Space Matrix [28] offered inspiration for this: remote and/or
asynchronous co-design will be further explored.
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