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As co-design is increasingly applied across multiple sectors, there is a greater need for practical guides to support extended, low-cost

and diverse implementation. This paper proposes a model, integrated co-design, developed by research through design, which provides

a process for conceptualising and implementing co-design projects aiming to collaborate with multiple stakeholder groups. It supports

a holistic application of co-design across all stages of a project, from the initial scoping and key ideation phases to beyond project

completion. The model was iteratively developed through the design of inclusionED, a nationwide learning and teaching community-based

platform aiming to implement research findings of the Autism CRC in schools across Australia. Within this project, multiple stakeholder

groups, including teachers, specialist educators, students on the autism spectrum, parents, and policy-makers, were engaged throughout

the design process and in ongoing resource development. The integrated co-design model provides a series of strategies for multiple

stakeholder group engagement and participation, including methods for designing for co-design, facilitating blended co-design, applying

asynchronous co-design, and working with participants requiring customised collaborative experiences to support their involvement,

including co-designing with people with cognitive difficulties and trauma.
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Relevance to Design Practice — The integrated co-design model provides a practical tool and series of guidelines for practitioners and

researchers to plan, develop and execute co-design projects in complex scenarios where multiple stakeholder groups are involved. The

model can be applied across different sectors of industry and for diverse project aims.
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Introduction

As co-design and participatory design processes are increasingly
applied across diverse sectors including business, health,
government and education, with resulting success (Greenhalgh
et al., 2016; Lal & Adair, 2014; Steen et al., 2011), the value
in engaging users and diverse stakeholders in design processes
is further understood and appreciated. Co-design continues
to emerge as a key methodological foundation through which
complex, transdisciplinary problems and challenges are addressed
(Smith et al., 2017). Despite this, models and design principles
for complex, multiple, and diverse stakeholder collaboration
is limited. This paper addresses this gap by describing the
development of an integrated co-design model, which provides of
a series of approaches and strategies to address wicked problems
(Australian Public Service Commission, 2007; Rittel & Webber,
1973). This model was iteratively developed through a process of
research through design (Zimmerman et al., 2010) in the creation
of inclusionED, a national online platform to support diverse
learners within Australian education systems.

The design of inclusionED emerged from a transdisciplinary
initiative aiming to construct a learning ecosystem based on
autism education and aspiring to embed co-design and multiple
stakeholder collaboration at its core. The initiative was instigated

B¢ www.ijdesign.org

75

by the Cooperative Research Centre for Living with Autism
(Autism CRC), the world’s first national, cooperative research
effort focused on autism, located in Australia. Autism is a cognitive
and communication condition estimated to affect from one in 150
people (Australian Institute of Health and Welfare, 2017) and within
Australia, most schools have students on the autism spectrum
enrolled, including in government, Catholic, and independent
school jurisdictions. The Australian Autism Educational Needs
Analysis (Saggers, Klug et al., 2016) highlighted the urgency for
teachers, throughout all educational sectors in Australia, to enhance
their knowledge and understanding of autism to best support
students and improve learning outcomes (Saggers, Carrington
et al., 2016). In developing a national learning ecosystem in this
area, it is envisaged over 400,000 educators across Australia can
gain direct access to specialist knowledge about autism including
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strategies to support its practical implementation. The inclusionED
project aimed to transfer the Autism CRC’s significant findings
into accessible, pedagogically sound professional learning (PL)
resources and to disseminate these through a custom-made
knowledge translation process.

The foundation of co-design was established for this
venture to ensure services offered directly aligned with the needs
of users. Solutions developed this way are more likely to succeed
than those imposed or introduced by experts alone (Lin et al.,
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2011; Orlowski et al., 2016; Zelenko et al., 2021). Appropriately,
the co-design foundation aligned to the initiative’s educational
philosophy of inclusivity, which emphasises all learners are
present and equally supported within mainstream schools
(Jiménez et al., 2007). Developing this foundation entailed
applying collaborative design to the entire project cycle and
engaging multiple and diverse stakeholder groups on a state and
national level. Stakeholder groups included classroom teachers,
special needs teachers, policy-makers (with varying jurisdictions)
and representatives from partner organisations, along with
students on the autism spectrum and their parents. Co-design
entailed scoping this design challenge with these stakeholders at
the undefined and messy front-end of the project—what has been
referred to as a fuzzy front-end (Herstatt & Verworn, 2004)—as
well as maintaining a design dialogue with them until the project’s
completion where a community of users could be established.

While there was an expectation that co-design would
maximise relevance and avoid some of the common pitfalls
associated with the introduction of technological systems (see,
for example, Davis et al., 2014; Lin et al., 2011; Orlowski et al.,
2016), it posed unique challenges. This included the feasibility
of engaging all identified groups in meaningful ways, within
budget constraints, as well as integrating competing stakeholder
values within project outcomes. In addition, there was a challenge
in developing appropriate and respectful approaches for
collaborating with students on the spectrum.

In undertaking this formidable project, research through
design was used as a research method to progressively discover
knowledge through the design work (Herriott, 2019). Through
this, the integrated co-design process model was developed,
representing a unique approach to planning for the incorporation
of multiple stakeholder groups throughout a project and to
applying the diverse approaches needed for this to succeed. This
model was iterated through a reflective process as design occurred
(Zimmerman et al., 2010). In the following section, design
exemplars informing this process model are outlined, and then
an overview of the model-in-action and results of its application
are presented. Finally, in the discussion, a refined conceptual
model is proposed, based on this study, for potential future use
by practitioners.

Background: Co-designing with
Multiple Stakeholder Groups

The starting point for iterating a holistic co-design approach
involved identifying design principles and strategies based on prior,
successful design initiatives involving diverse, multiple stakeholder
groups in co-design processes, along with specific collaboration
approaches for working with young people with autism. In the case
of the former, while co-design has gained momentum, details of
the particular processes for integrating multiple stakeholder groups
remain minimal. Literature provides many descriptive examples
where one key stakeholder group is engaged (typically primary end
users) or examples of multiple stakeholder groups being involved
but with limited operational details.
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A study outlining the process is Ospina-Pinillos et al.
(2018), which describes the engagement of multiple stakeholder
groups (both young people and youth health professionals) to
develop a mental health eClinic for young people. Each group was
regarded as a core end user, and a co-design process was devised
to give agency to both groups. Twelve participants from each
stakeholder group participated in separated workshops where
similar activities were undertaken, and the same facilitators were
used. Mixed stakeholder sessions then followed for further project
development. Bowen et al. (2013) also undertook a similar design
process to develop better outpatient services for older persons,
with similar workshop activities undertaken by both health staff
and patient groups. Shared themes across both groups were then
critical for final project development.

Beyond the health sector, Woelfer et al. (2011) outline
utilising four diverse stakeholder groups within a co-design
process to improve safety for homeless youth. This entailed
working with groups of direct stakeholders (homeless youth)
and indirect stakeholders (service providers, police officers, and
community members). Project workshops were customised for
each group, though similar approaches and generative activities
(including reflective sketching and scenario activities) occurred
across all. This strategy facilitated multiple perspectives to be
more easily integrated when developing a final solution.

Wake and Eames (2013) engaged multiple stakeholder
groups, consisting of children/students, teaching staff and
community members (including professional practitioners) to
build an eco-classroom model. In this case, the authors advise
planning not only for multiple stakeholder engagement but to
consider the scheduling of each group’s participation appropriately.
Further, the value of planning stakeholder engagement at the start
of a project is emphasised by Vines et al. (2013). The authors
also advise engaging the stakeholder groups in multiple forms
in a single project and considering stakeholder participation at
different levels across the design cycle.

A limitation in adopting such stakeholder involvement
models, however, is its impact on project expenses and time. Sanders
et al. (2010) observed face-to-face participatory design can be time
and cost-intensive and identify video-conferencing technologies as
an alternative. Despite the potential in co-designing with different
stakeholder groups via such technology, its application as a
replacement for face-to-face workshops remains minimal.

Nékki et al. (2011) have identified how virtual co-design
can be effective when applied before, during, and after face-to-face
sessions. While the authors emphasise face-to-face engagement
is vital in project development, well-considered and applied
technology is proposed as an option for meaningful off-site
participation. The authors suggest holding mixed workshops,
consisting of face-to-face and virtual participants. This entails the
use of video-conference technology (such as Skype, Zoom, etc.),
alongside text-based communication tools, document sharing
and a process of microblogging sessions. The authors found this
combined strategy helped create a sense of presence over distance
for off-site participants.
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Customising Co-design Processes:
Working with Students on the Autism Spectrum

Additional considerations are necessary when co-designing with
stakeholder groups requiring specialised engagement strategies.
This includes working with children (Langridge et al., 2017) or
people with communication, cognitive, and behavioural issues
(Francisetal.,2009). Insuch cases, approaches require consideration
of a group’s unique needs, abilities, and predispositions. Francis
et al. (2009) identify key challenges in working with people
with autism, for example, as a heightened fear of failure as well
as a difference in motivation, imagination and communication.
In such cases, there is the potential for participant distress if
workshop activities are not appropriately structured or facilitated.
Strategies such as understanding behaviours indicating participant
discomfort, providing adequate times for tasks and offering carefill
and meaningful explanations are suggested. Holone and Herstad
(2013) have outlined further design principles for working with
diverse groups, particularly children with severe disabilities. The
authors emphasise patience in sessions and allowing for additional
timeframes for activities. Using elements of fun and play within
sessions has also been proposed as an engagement approach for
this group (Wilson et al., 2019; Makhaeva et al., 2016).

Benton et al. (2012) offer further guidelines in co-
designing with children with autism, including supporting
children’s cognition difficulties by organising and sequencing
activities using constant direction, as well as using visuals to
scaffold and support tasks (for example, visual timelines and
drawing templates). To reduce participant anxiety levels, it is
suggested co-design sessions occur in familiar environments such
as a participant’s school, and involve a teaching staff member who
knows the student in the sessions.

Method for Integrated Co-design

The approaches outlined in the literature were incorporated into
a robust process for the inclusionED initiative. In establishing
the initiative upon a foundation of co-design, initial project
development involved the planning and designing of an extended
co-design process. This entailed identifying the key stages of
project creation and application, which eventually became known
as the design, develop, and implement stages, and then developing
a series of co-design and participatory practices involving a range
of stakeholder groups throughout these. A diagram outlining the
final project structure and involvement of multiple stakeholder
groups across the project’s full cycle is shown in Figure 1. This
represents the integrated co-design process model for the entire
project. The diagram shows different forms of stakeholder
collaboration (identified in colours) interspersed and informing
key design phases (identified in greys).

As indicated in this diagram, within the project, following
preliminary project planning and a workshop pilot (Phase 1), a
series of in-person and mixed (or blended) co-design stakeholder
workshops were undertaken to inform conceptual design approaches
and prototype development. These initial co-design sessions (Phase 2)
consisted of a series of nine workshops attended by a total of 28
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Figure 1. inclusionED co-design process.

participants. Separate sessions were undertaken with: 1) classroom
teachers and specialist support teachers; 2) students with autism;
3) parents of students with autism; and 4) education organisation
policy-makers and provider representatives. Teacher participants
came from government, Catholic, and independent school sectors
across the states of Queensland, NSW, Victoria, Tasmania and
Western Australia, and participants in the policy-maker groups
came from one state-based and three national organisations. This
diversity was necessary in order to ensure the resulting platform was
responsive to the needs of different education systems embedded
across Australia’s states and territories. The inclusion of interstate
participants led to the use of the blended workshop model which
consisted of on-site participants alongside online participants
connecting via video-conferencing software. Many participants in
this early phase then participated across phases 5, 7, and 8.

The following sections outline the full phases of this
custom-made design process, highlighting the key methods and
approaches in use.

Design Stage

Preliminary Stages: Co-designing Planning, Pilot
Workshop & Preliminary Activities (Phase 1)

Prior to engaging stakeholders in formal workshops (in Phase 2),
three key activities were undertaken. Firstly, the research team
iteratively developed the overall co-design structure, which
entailed scoping relevant user and stakeholder groups and
developing a series of participatory processes across the entire
project timeline. While this structure further evolved as the project
progressed, a holistic blueprint occurred at this point. Following
this, a pilot co-design workshop with teachers, the primary user
group for the platform, was undertaken to test and refine the
overall toolkit design for front-end co-design sessions in Phase 2.
The pilot included five teacher participants, who were recruited
through the research team’s network. Once completed and a
better understanding of key participant needs and preferences
was known, the researchers created a pre-workshop introductory
video for Phase 2 participants and distributed this via a YouTube
link. The video outlined the project aims and introduced the
workshop facilitator and project team. The delivery approach
was informal and friendly to set the tone for non-hierarchical,
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collaborative workshops (see Figure 2). Significantly, the video
also served as an early provocation for themes explored in the
workshops, technology-based learning, and communication
design preferences.

Co-design Workshops: Teachers, Students with
ASD, Parents & Policy-makers (Phase 2)

All nine initial co-design workshops with four different
stakeholder groups were delivered as a series of linked creative
activities consisting of generative methods (Sanders & Strappers,
2012) involving participants documenting reflections and ideation
through visual mapping. This aligned approach was taken to
deliver consistency in types of data produced across workshops.
In some cases, participants were invited to creatively respond to
findings from other workshops, for example, where policy-makers
were presented with outcomes from workshops with students
with ASD and teachers. A mixed/blended model, consisting of
on-site and online participation, was applied in workshops with
both teacher and policy-maker stakeholder groups where it was
not possible for all participants to attend in person. Workshops
were held in person at the university campus and concurrently as
a virtual workshop through Connect, an interactive online video
display system which allowed participants to show workshop
artefacts and visual maps when discussing them (see Figure 3).
Co-design workshops with students with ASD and parents of
students with ASD occurred either at the students’ school or the
location of a youth group centre students attended, both familiar
locations for participants as per Benton et al. (2012).

The workshop design was informed by principles of
strength-based/alutogenic health promotion with participation
led by the individuals’ perceived strengths (contrasting with
deficit-based models, which target identification and management
of risk factors). Activities were developed as creative play, with
vibrant visual prompts and tactile making. Facilitation was upbeat
and promoted a sense of fun, building upon the pilot approach and
avoiding participants finding the design process boring (Ehn, 1992).

A series of three separate co-design workshops with
teachers and special needs teachers were held, with nine
participants in total. These utilised the blended approach, and all
three sessions followed the same format of three linked creative
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Figure 3. A blended co-design workshop linking on-site and online participants.

activities with themes of exploring your best learning experience,
imagining how this would occur in the near future, and designing
approaches for learning in the near future.

Concurrently, two co-design workshops with teenage students
on the autism spectrum were undertaken with four participants in total.
The aims of these workshops were complementary to those held with
teachers and other stakeholder groups, as students co-designed how
their social presence (Ovaska et al., 2008) was represented across the
teachers’ learning ecosystem and how the experience of autism was to
be presented in terms of visual depiction and verbal/textual framing.

Strength-based design principles and a sense of play
were accentuated in student workshops. Strategies applied were
informed by Francis et al. (2009), Holone and Herstad (2013),
Wilson etal. (2019), and Makhaeva et al. (2016). Customisation for
this workshop occurred through framing activities around a series
of visual personas (Hanington & Martin, 2012), which represented
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teenagers with autism. This was developed to enable third-person
discussions of portrayal, perception, and experience where
themes could be explored without directly asking participants to
recount potentially upsetting and triggering personal experiences.
Participants were asked to become a film director and direct a short
video based on a selected persona, from a mixed group of student
personas displaying ASD behaviours. Persona toolkit material
from the workshop is displayed in Figure 4. Along with the
researcher who acted as facilitator for all nine co-design sessions,
an autism specialist/psychologist attended the student sessions to
offer additional support and facilitation.

A separate workshop was also held with parents of young
people with autism, consisting of four parents representing four
families each with a different child that was either in high school
or had recently completed high school. This workshop mirrored
the three-step structure of the teacher workshops.
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Figure 4. Example of a visual persona and task slide from workshops with students with autism.

Finally, three workshops were undertaken with policy-makers
and professional learning providers (two of which were conducted in
a blended format). These comprised of 11 participants drawn from the
Autism CRC’s 53 participant organisations and partners based around
Australia. These workshops followed the same model as the teacher
and parent sessions but were also designed to indicate feasibility issues
relating to proposed learning approaches and preferences raised in
other co-design workshops. Here, participants were encouraged to
identify perceived obstacles and barriers and iterate solutions to these.

Data Analysis (Phase 3)

Following the co-design workshops, researchers not directly
involved in them collated and analysed all the resulting data,
which consisted of visual maps and workshop transcripts. Data

was analysed using visual and textual thematic analyses (Given,
2008). Each stakeholder group was analysed separately, with at
least two researchers being involved at each stage. Initial coding
was based on the PACT framework (Benyon et al., 2005) with
researchers developing a colour coding system to reflect each of
the PACT components, which was iteratively refined as analysis
progressed. This process is displayed in Figure 5. A process of
affinity diagramming (Hanington & Martin, 2012) was then
undertaken to give a high-level view of the optimal system for each
stakeholder group, and from these, a macro-level affinity diagram
was compiled to identify recurring themes between stakeholder
groups or themes that were unique to the individual groups.
Findings were summarised in a final map that encompassed key
themes and priorities for all stakeholders.

Figure 5. Researchers undertake coding and data analysis across visual maps and workshop transcripts.
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Prototype Design (Phase 4)

After data analysis, which identified a series of key design principles
as well as user preferences, a service mapping of these findings was
produced, followed by an iterative user journey map (Hanington &
Martin, 2012). The process for design at this stage can be considered
a combination of logical approaches and intuitive and designerly
responses to identified principles. This led to a resolved interactive
prototype, which was taken into the next project stage.

Develop Stage

Participant Feedback (Phase 5) and Further
Prototype Development (Phase 6)

The proposed learning ecosystem prototype was presented to all
co-design workshop participants for feedback via a user walk-through
YouTube video shared via email. After viewing the video tour,
participants were asked to complete an online survey consisting of
closed and open-ended questions (Phase 5). Participant feedback
then directly informed the second iteration of an interactive prototype
(Prototype 2), which contained expanded content (Phase 6).

Multiple Stakeholder Feedback (Phase 7)

Prototype 2 was presented to a larger sample of teachers and
autism educators to provide evaluation and feedback. This
involved presentations at two showcase events, the national
2018 Autism Spectrum Australia (Aspect) Autism in Education
Conference and the Brisbane Catholic Education (Springwood)
Support Teacher Inclusive Education forum. In both cases, a live
digital survey instrument, Mentimeter, was used for quantitative
audience feedback via participants’ mobile phones. The researchers
presented multiple user journeys across the prototype to test both
the pedagogical integrity and design functionality. Participants
were asked 19 questions across each presentation, and the results
were published immediately on the screen to the audience, allowing
for the groups to discuss and reflect on the findings. Semi-structured
discussions occurred with groups at the end of each presentation.

Implement Stage

Platform Build with Ongoing Participatory Design:
Establishing an Advisory Committee of Stakeholders
and User Testing (Phase 8)

Following mixed stakeholder feedback, the formal build of
the platform began. Integrated into this stage was an ongoing
co-design component with stakeholders for further content and
design development. This occurred through establishing a formal
advisory committee consisting of multiple stakeholder group
members. Participants elected to be involved through responding
to calls made on the Autism CRC newsletter emails and Facebook
page, as well as invitations to participants in prior co-design
sessions and conference and presentation forums.

Participatory involvement in the committee occurred
asynchronously via email, with selected sub-groups of members
being assigned evaluation and creative feedback tasks related to
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particular content and designs being developed for the platform.
Alongside collaborating with the Advisory Committee, on-site
user testing also occurred with volunteer teachers in multiple
states using a think-aloud protocol (Hanington & Martin, 2012).

Results

Within this section, findings and outcomes at different stages
of the project are outlined to demonstrate the full application of
the integrated co-design model. This is followed by a reflective
evaluation of the process model.

Design Stage

Research findings from fiont-end stakeholder co-design
workshops directly informed the development of Prototype 1. This
prototype then became the focus of further participatory design
with stakeholders, leading to Prototype 2 and the final project
build. Through data analysis of the initial workshops, researchers
identified participants’ key priorities, needs and preferences.
From this, researchers extrapolated a series of key themes, which
formed core design principles informing design:

» Strong foundation: A priority for a learning ecosystem is for
it to be built upon a proven and explicit evidence base.

* Efficient discovery: It is essential for a learning ecosystem to
provide the correct resources for a specific situation as soon
as it arises.

» Supported implementation: For new teacher/classroom
practices to be successfully engaged and implemented there
needs to be a series of supports integrated into the system
design. This can include videos with experienced teachers
demonstrating the practices in action using the resources
provided, as well as a practical guide format to step teachers
through the iterative process of planning, implementation
and reflection.

* Learning community: A community of learners is necessary
for a learning ecosystem to thrive. Teachers desire to learn
alongside peers with similar skill levels in a supportive
environment, and there is a preference for sharing resources
and classroom practices, as well as active, ongoing discourse
around teaching approaches.

Further Initial Findings and Outcomes

An additional, definitive finding from this analysis was that all adult
participants reported that teachers were required to meet the needs of
a wide range of diverse learners, some of whom had needs similar
to those students with autism. Thus, the implications and potential
impact of the learning ecosystem is far broader. This finding led to
an initial framing of the learning system as the Diverse Learners Hub
and then later inclusionED, supporting diverse learners. These titles
indicate the applicability of the system’s teaching/classroom practices
to a diversity of students as opposed to only those with ASD.

In parallel with the finding described above, students with
ASD expressed a strong preference for avoiding language and
terminology directly referring to autism. Rather, a descriptive
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approach to student behaviour and abilities displayed in the
classroom, not necessarily attributable to their diagnosis, was
advocated for. This firmly established a need for the learning
ecosystem to move beyond the dichotomy of special needs/
disability and normal/mainstream students. In doing so, it was
seen that the system could be transformative in terms of altering
the mindset of other educators, and the broader community, and
how they perceive learners in classrooms.

Prototype Ideation and Design

All findings related to core design principles, representation, and
media preferences informed the development of a series of user
journey maps for the learning platform and then a Future Service
Map (displayed in Figure 6), all of which were used to develop
wireframe prototypes. The iteratively developed Future Service
Map displays a resolved design showing a teacher engaging in
an online platform/learning ecosystem, as they select a teaching
strategy and subsequently plan, implement and reflect.

A clickable digital prototype for an online platform was then
created based upon the future service map, directly integrating
the core design principles and findings that emerged as a priority
across the co-design workshops. The prototype homepage is
displayed in Figure 7.

In the prototype, the design principle of Strong Foundation
was applied by documenting the underpinning research which
informed teaching practices. Summaries were presented through
infographics, and an accordion interface made additional research
project details and findings easily accessible, along with links to

Figure 6. Future service map for th
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Il » 4 oo

Model of Practice

How to put it into action:

relevant Autism CRC Knowledge Centre research reports and
published journal articles. This mixed content allows for users
to have a multi-layered, self-directed experience, wherein their
accessing and understanding of the evidence base is dependent
on their own needs and motivation. The design principle of
Efficient Discovery was applied through the multi-functional
design of the site search engine, which is used to identify relevant
teaching practices to issues and problems. The search capacity
for the database is also developed as usage continues. A further
application of efficient discovery is the site’s ability to allow users
to save what they are doing and return directly to the content.
The design principle of Supported Implementation was
applied in the structural design and delivery model for all teaching
practices. These practices form the bulk of content across the
learning platform. All practices are presented in an identical,
scaffolded format that takes a user through their application step-
by-step and allows for reporting to and feedback from the learning
platform. The scaffolded approach consists of five phases—explore,
plan, act, reflect, and share—for all practices. Further, much
practice content is video-driven, using short vignettes ranging from
30 seconds to five minutes, applying a show, don't tell approach.
These prototype design elements are displayed in Figure 8.
Finally, the design principle of Learning Community was
applied through users having an option to create a site profile and
contribute directly to discussions based around specific practices.
Users have the option of a profile being based on a real-world
identity or pseudonym, and this flexibility promotes broader usage.
Online discussions are designed to include the researchers who
have developed practices, and they also have their own profiles
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in the system. The system also integrates formal recognition of
practice application to teaching, with the generation of official
certificates when accomplished.

Develop Stage
Participant Feedback

Following viewing video demonstrations of how the prototype
operates (displayed in Figure 9), participants were able to provide
survey feedback. In all survey responses, the platform design was
positively assessed and validated by participants. The sole critical
feedback entailed minor cosmetic changes to interface elements
(e.g., a larger, direct link to the home page from each practice
page, etc.). The multi-modal nature of the content, consisting of
videos, text and images, which aligned with the diverse learning
ethos of the platform, was highly praised. One respondent noted,

I am dyslexic so would prefer to watch an illustration of a practice
video with the printed resource in front of me so that I can stop
and start the process and make notes etc. for when I use the
strategies myself.

Respondents strongly praised the structural design of the
teacher/classroom practices, the contribution of the site and its
depiction of diversity. Here a respondent noted,

I think it allows for diverse learning to be at the forefront of
planning and the idea of a site dedicated to this adds value and
emphasises the importance of catering to the needs of all students.

The positive feedback led to the development of the second
prototype, which integrated further content from Autism CRC
research into the tested format, with minor adjustments.

Multiple Stakeholder Feedback

As noted, the second interactive prototype was presented to a series
of critical audiences. In two separate interactive showcase events,
the 2018 Autism Spectrum Australia (Aspect) Autism in Education

J. Kerr, M. Whelan, O. Zelenko, K. Harper-Hill, and C. Villalba

Conference (30 educators and parents) and the Brisbane Catholic
Education (Springwood) Support Teacher Inclusive Education
forum (80 participants including teachers and autism specialists),
the live digital survey instrument, Mentimeter, was used.

Significantly, there was a clear alignment of participant
responses across both events. Both groups indicated very strong
satisfaction with the design of the platform and that it was a
much-needed resource they would use often. The most suggested
recommendations, which came from both groups, were for
further use of authentic classroom demonstrations and student
perspective videos in the practice’s media. The consistency in
positive responses served as the final validation of the prototype
design and feedback from the sessions was directly integrated into
the build of the final version of inclusionED.

Implement Stage

Following this mixed stakeholder feedback, the formal build
of the platform began. At this stage, the advisory committee
was established to support ongoing stakeholder engagement in
content and design development. Over 120 teachers and specialist
educators volunteered for the committee and members provided
feedback and input to iterative platform material asynchronously
and via email. Committee members contributed heavily by
reviewing media options and crafting the language used to best
support teacher instruction. On-site user testing also occurred prior
to a soft launch and provided direction for changes to the final tab
system for all practices. Here the design was improved for usability
across devices, and the labelling of steps was made more explicit
to better direct users. Final designs for the inclusionED platform,
now accessible online, are displayed in Figures 10 and 11.

Reflections on the Process Model

The outlined results demonstrate the variety of outcomes which
can be generated throughout the Integrated Co-design process
and how these directly inform the following phases within it. The
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Figure 9. Screenshots from the Prototype 1 demonstration and evaluation video.
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successful development of inclusionED, which was subsequently
launched by Australia’s Minister of Education and is now being
actively engaged and utilised in classrooms across Australia,
as well as the USA, UK, China, and India, provides a body of
evidence of the viability of this experimental co-design approach
and its ability to solve wicked problems.

A summary of activities and outcomes in applying the
integrated co-design model is presented in Figure 12. This
includes the project timeline, along with key deliverables at
critical points in stakeholder engagement and co-design. Within
the grey sections, the red text indicates key co-design findings
that defined project direction, while those in grey text indicate
primary areas where multiple stakeholder collaboration provided
a further key role.

The initial process model’s success and the learnings from
the project are integral to translating it to a model for future
projects. The foundations of a future-focused concept model are

outlined in the following discussion.

July 17
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Discussion

Following developing and testing the integrated co-design process
model, a subsequent phase has been to synthesise the project process
model into a flexible model, which is transferable to different future
scenarios and can guide designers. Entailed in this is seeing the
applied success of the process model as a stepping-stone to theory
generation (Zimmerman et al., 2010) and that a theory for design
can be generated to improve the practice of design.

This subsequent iteration of the model serves as both
a planning tool and a method to better ensure authentic and
productive collaboration with multiple and diverse stakeholder
groups across projects. The integrated co-design concept model
provides a way to conceptualise, develop and apply an extended
co-design process throughout a project, from initial scoping and
ideation to ongoing collaboration. A summary of the concept
model is presented in Figure 13. Notably, this iteration contains 4
overarching stages. The model’s key components are discussed in
the following sections.
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1. Design for Co-design (3 Pre-Design Phases)

Within this Integrated Co-design concept model, a distinct stage,
Design for Co-design, has been added to emphasise the necessity
in specifically designing the co-design process itself, separately,
before beginning the overarching project design process.

Co-design Planning

Of the 3 phases that make up the Design for Co-Design stage,
the most integral is Phase 1: Co-design Planning. This entails
addressing the two main challenges teams using co-design face:
whom to involve and how to do this.

The integrated model prompts a full consideration of
all potential stakeholder groups, either direct or indirect, for
inclusion in a project. A scoping of participant groups is required,
with consideration of each’s value and/or need in participating in
a project. The model emphasises engaging all identified groups in
the front-end of the design process, where problem scoping and
concept ideation occurs to maximise their contribution.

For front-end engagement, a workshop format is likely
to be preferred due to its established effectiveness and ability
for real-time discussion and creative activities. Decisions can
be made, however, whether these should be on-site, blended,
online or a combination of types, and this is likely dependent
on the background of participants and the project budget. It is
recommended stakeholder groups remain separated in this phase
to avoid issues arising from conflicting viewpoints and perceived
hierarchies.

As aims for co-design workshops are identified, the
project team iterates the tools, processes and techniques to use
within sessions to best place participants at ease, build rapport,
help understand lived experiences and support creative thinking.
Essential in designing co-design is also considering the scheduling
of early stakeholder workshops to best support a project. This was
seen in the positioning of the policy-maker and educator provider
sessions immediately following initial teacher co-design sessions
in the inclusionED project. This allowed for the critical lens this
group provided to be utilised as much as possible, across what
was emerging from prior sessions.

In planning this holistic co-design process, the concept
model can operate as a template to iterate the overarching structure
including and beyond the front-end workshops. Consideration can
be made about which stakeholder groups will be involved not just
in the front-end, but in subsequent key phases and how.

Pilot Workshop/s

Following planning the overall co-design approach, prior to
formally starting, is the opportunity to test the more experimental
collaborative methods and to also engage stakeholder groups
to plan aspects of future participation. These occur in pilot
workshops. This allows a team to have any outstanding questions
and uncertainty addressed, with pilot results informing the next
iteration of a co-design plan. As well as testing experimental
workshop methods these sessions may be used to understand
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specific stakeholder views and receive feedback on aspects of
project design. This might include views on project framing,
appropriate language to use, and identifying preferences for future
collaborative methods (i.e., asynchronous or synchronous, types
of technology used, etc. in later stages).

Preliminary Activities

This optional phase encompasses a range of forms of engagement
with stakeholder groups, with all intended to serve an important
role in supporting the project and participants before any formal,
collaborative design occurs. Entailed here may be introducing the
project and team to participants, prior to workshops occurring,
potentially through videos or other media forms. This can
be an effective strategy in developing a positive relationship
with participants and heightening excitement prior to a project
beginning. In the inclusionED project, the playful YouTube
video sent to workshop participants set a specific tone for the
collaboration. By the research team presenting themselves as
people first and foremost, it dispelled a level of the hierarchy, and
it presented the values and intention of the project in an upbeat
and entertaining way.

Notably, an option also exists here to send introductory
activities to specific participant groups, which may then support
their involvement in workshops (e.g., a pre-workshop reflective
exercise). The use of such activities, however, is very much
determined by both the background of the participants and the
nature of the problem being addressed.

2. Design

Front-end Co-design Workshops with Multiple
Stakeholder Groups

As noted, the integrated co-design model prioritises optimal
stakeholder engagement at the front-end, the benefit of which was
seen explicitly in the inclusionED project. Essential to the platform’s
success on a variety of levels (teacher engagement, organisational
alignment, representation of youth, etc.) was the initial co-design
sessions with different, key stakeholder groups, some of which
were direct and others indirect (Woelfer et al., 2011). This elicited
diverse domain expertise and ensured all relevant perspectives
were considered and informed the initial project direction. The
advantage of this approach is that it considered broader issues and
potentially opposing viewpoints at project commencement, thus
the design was less likely to be impeded or derailed further on.
Importantly, early multiple stakeholder engagement also allowed
for validated commonalities and complementary findings to
strengthen the initial project vision and direction.

Despite these benefits, this type of front-end engagement
can be complex and complicate a project’s direction due to
the diversity and volume of data generated. To address this,
the inclusionED team applied overarching design principles
of continuity and consistency in conceiving all co-design
workshops. This entailed researchers devising sessions with
similar themed activities, generating similar forms of data. As
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a result, the data was easily comparable and synthesised into
design outcomes. Significant differences in workshop design—
what could be considered a customised approach—only occurred
where it was clearly beneficial to deviate and in response to the
needs and abilities of a specific stakeholder group (for example,
collaborating with students with autism).

Blended & Virtual Co-Design Workshops

As noted, in employing front-end workshops, the use of blended
and/or virtual co-design workshops, instead of conventional on-
site ones, should be considered. A blended or virtual approach
means participation is no longer limited by geographic location,
allowing for a wider spread of participants and this can also greatly
reduce project costs. Within this study, all blended co-design
workshops proved equally successful in terms of design outcomes
and participant feedback, as those held exclusively on-site.

While guidelines to support teams in delivering blended
and virtual/online co-design workshops are still limited, this
study demonstrates the viability of workshops beyond standard
on-site approaches, particularly blended ones. In delivering such
workshops, it was noted that it proved highly advantageous to have
several workshop participants located on-site with the facilitator,
rather than sessions consisting of only online participants and
a facilitator. It was observed that an on-site presence served to
ground sessions and orientate participants through the creative
activities. On-site participants essentially operated as task
demonstrators for online participants, with the facilitator able to
interact directly with them and instruct on correct approaches (as
seen in Figure 3). The success of the blended co-design model
within this study has seen Author One apply the format across
further projects and develop further approaches in online co-
design workshops (Kelly et al., 2019).

Customizing Co-design Approaches

Of particular note, workshop design might not only entail adapting
existing approaches from literature, but applying this knowledge to
design entirely new methods for collaboration. An example of this
within the inclusionED project was developing the use of visual
personas as a co-design tool for collaborating with teenagers with
autism. This approach was seen as a viable method for participants
to reflect on lived experiences without provoking distress. Personas
were designed to be visually engaging and used elements of cartoon
imagery to create empathy and connection (McCloud, 1994). The
cartoon design appeared to keep the overall tone of sessions light-
hearted, even though serious issues were broached. The success of
visual personas in this project indicates their potential as a co-design
tool in other contexts, particularly where a stakeholder’s direct
reflection may not be desired because it could provoke distress or
trauma. This mindset of innovating and developing new methods
is essential within this co-design model, especially to ensure the
needs of participants are met and that particularly the voices of
marginalised stakeholder groups are heard. Developing new,
customised methods can assist a project to reach its full potential
and avoid insubstantial engagement and tokenism.
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Data Analysis

Following the front-end workshops is the process of analysing all
artefacts and transcripts generated from sessions. Recommended
here is to utilise researchers/analysts that have not been part of co-
design sessions, as well as the facilitator who is more familiar with
the nuances of what occurred in workshops. Both researchers and
facilitators should start by working independently and iteratively,
and established approaches such as thematic analysis can be used
here alongside affinity diagramming as a process for concept
building/solutions.

Prototype 1

The outcomes of the analysis are then used to inform and work
towards a design prototype or prototypes that can be shared with
all participants for concept validation and further feedback. These
prototypes should reflect the combined findings from engaging
the different groups and be developed through an iterative design
process. A suggested approach to progress through this phase may
be to hold design workshops where the core project team examines
findings and develop prototypes together. These can also occur
with the presence of external designers if additional expertise
is required. The scale of prototypes should be considered, so
overarching key conceptual approaches are captured, however,
the design is not unwieldy in terms of participants being able
to give feedback. Restricting the scope here will also be cost-
effective. At this point, proof-of-concept videos may be a
particularly user-friendly option to highlight prototype design/s to
co-design participants.

2. Develop
Workshop Participants Feedback

This entails a check-in process with all co-designers from the
different stakeholder groups. The aim is not simply to endorse a
proposed solution, but to use the prototype as a provocation for
further design directions and refinement. At this point, the project
team is testing its interpretation of data and designerly responses
with all participants.

A key recommendation here to avoid overburdening
participants is to use asynchronous methods to gather feedback.
In the inclusionED project, an effective approach was to use video
and email to engage workshop participants and then allow them to
provide their thoughts in their own time (in this case via an online
closed and open-ended survey).

Prototype 2

After analysing responses from workshop participants, the
proposed design is further developed into a more detailed,
scaled-up prototype, integrating changes responding to feedback
(both significant and/or minor). This prototype should more
directly reflect the final project outcome (i.e., move beyond
a proof-of-concept format), so that it may be scrutinised in far
greater detail by representatives of stakeholder groups.
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Multiple Stakeholder Feedback

This encompasses a final level of project-defining feedback,
prior to building the final outcome. At this point, the team should
identify avenues and opportunities to maximise stakeholder
feedback, with the understanding that the larger this occurs at,
the more certainty and clarity there can be for a proposed design
solution. A consideration here should be made of potential online
and in-person, synchronous and asynchronous stakeholder
engagement methods. Different approaches may also be used
for different stakeholder groups. Feedback should be specifically
sought from representatives of stakeholder groups not previously
aligned with the project, so they evaluate the proposed design
without prior knowledge or vested interest in the outcome. It is
suggested that a team might look at having mixed stakeholder
groups in synchronous sessions, as a method to increase the
scrutiny of design at this critical phase and bring to light any issues
or barriers. An engagement method which proved valuable in the
inclusionED project was the team’s development of interactive
showcases, which were presented at conferences and other events
that attracted mixed stakeholder groups.

4. Implement
Refine & Grow with Stakeholder Input

The final stage encompasses the production process for the design
solution and collaborating with representatives of stakeholder
groups in diverse ways to directly serve the outcome. In some
cases, this may entail ongoing collaboration with stakeholders
on a project once it is released in the public sphere (i.e., beyond
project delivery).

Entailed in this stage for inclusionED was formal
user-testing with direct stakeholders, as well as the establishment
of a community of co-designers to contribute to finalising specific
design aspects. This community operated as a formal network of
volunteers, referred to as the inclusionED advisory committee,
and members contributed to the platform through assigned
independent, asynchronous activities. The advisory committee
was structured so that participation was flexible and different
members were engaged in different participatory processes
to ensure no member was overly burdened. Establishing this
committee structure and giving formal accreditation to participants
proved successful in encouraging people to donate time for further
collaboration on the platform. Again, at this stage, there is an onus
on teams to develop new, agile methods for collaboration.

Future Directions

The integrated co-design model is recommended for teams as a
way to streamline and manage the complicated process of building
a project with a co-design ethos, and to prioritise authentically
engaging diverse stakeholder groups. This model has potential
for use across health, education, business, government, and
service sectors where there is an aim to solve complex issues with
communities, and it has potential for use in the development of
objects, platforms, services, or systems.
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Presently, Author One is continuing to explore the
model’s potential across multiple research initiatives within the
Woolworths Centre for Childhood Nutrition Research, where he
is embedded in 4 long-term projects, all of which are based on
a foundation of co-design. The model is currently being applied
to address complex problems relating to food insecurity in low
socio-economic families, and food literacy for schoolchildren,
amongst others. In utilising the model, new approaches in the
use of visual personas, blended and online co-design workshops
and for asynchronous co-design are being developed and applied,
therein extending its scope. Within all projects, the model has
provided a valuable tool to think through, design and apply
co-design involving diverse, multiple stakeholder groups.

Conclusion

This paper has proposed an integrated co-design model to
holistically apply co-design with multiple stakeholder groups to
solve wicked problems, and outlined how this was applied across
a multi-year project. The series of outcomes outlined in this
paper not only substantiate the model as a design approach for
complex co-design, but demonstrates how this process operates
in a pragmatic way. Further, the study translates its process into
a concept model for future projects, which aim to incorporate the
lived experiences and creative input of diverse stakeholders into
the design of most suitable solutions.

The integrated co-design model involves adopting extended,
low-cost and diverse methods of co-design across all stages of a
project, from conception to beyond its implementation. It supports
and prioritises collaborating with multiple, diverse stakeholder
groups in innovative, authentic and agile ways, responding
directly to participants’ needs and contexts. Integral to the model,
supporting both participants and budget constraints, is applying
collaboration options beyond standard in-person workshops, a
long-established cornerstone of co-design, and utilising blended
and online co-design approaches, as well as asynchronous
collaboration. In doing so, it seeks to inspire researchers in the
ever-growing field of co-design to pursue new possibilities.
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