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Abstract

This paper explores the role of a Hackathon within the Open Cometa
project, an initiative stemming from the rich experience of Cometa Lab.
Originally conceived within educational settings, Open Cometa has evol-
ved into a digital platform promoting open-source collaboration within the
autism community. Through strategic partnerships with local FabLabs and
other autism associations, the platform facilitates the exchange of resources
and fosters information sharing. It enables the development of accessible
solutions for autistic individuals. The transition towards an open-source
approach addresses the increasing demand for customised products, ad-
dressing a significant market gap. The hackathon engaged 30 students from
diverse backgrounds and played a role in refining and aligning projects with
platform requirements. The event aimed to bridge the gap between edu-
cation and professional practice through multidisciplinary collaboration,
enhancing participants’ soft skills and technical competencies. The hacka-
thon fosters innovation and inclusivity within the autism community by
transforming student projects from concept to tangible, open products with
real-world impact.

Introduction

Hackathons are short events where participants work together in small
groups to generate ideas, develop solutions, and present them (Flus & Hurst,
2021). According to Flores et al. (2018), they have been used in various set-
tings and for multiple purposes, such as networking, education, and acceler-
ating creativity. Organisations can manage them internally or as public open
events (Briscoe & Mulligan, 2014).

Hackathons also differ widely in length; they can last as short as weeks
or as long as months or even years, although they usually last 24 to 36 hours
without interruption. The term “hackathon” combines the words “hack”
and “marathon” (Briscoe & Mulligan, 2014), where “marathon” implies a
race-like event. In contrast, the term “hack” relates to the term used in cyber-
crime; in this context, it refers to exploratory programming, as these events
are typically associated with digital innovation and software development.

The hackathon was first conceptualised as an “event where developers,
programmers, designers, and computer amateurs meet and work intensive-
ly to create software projects” (Flus & Hurst, 2021). From 1999 onwards,
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since the name “hackathon” was coined to describe this kind of event, hacka-
thons have gained global recognition and traction (Briscoe & Mulligan 2014;
Richterich 2019), making this kind of work popular outside the software
industries. To that end, hackathons have become platforms to facilitate rap-
id innovation. They are also known in other areas by other names, such as
game jams, design jams, hacking festivals, hack days, sprints of designs, and
code fests. The most crucial factor in encouraging individuals with similar
interests to participate is the hackathon’s aim and the challenge of achieving
it, even if many also offer a prize or a work placement. The opportunity to
collaborate, co-create with others, and try out new designs are additional
motivators for participation.

To help characterise the Hackathon’s goal, Briscoe et al. (2014) have
helpfully offered a classification system that ranges from a tech-centric to
a focus-centric approach (Page et al., 2016). While focus-centric hackathons
mainly address social or business concerns or positively impact a societal is-
sue, tech-centric hackathons typically focus on developing a particular tech-
nology or application (Page et al., 2016). What is clear from the definition of
the hackathon is that this type of event can foster collaboration and drive
participants to achieve complex problems by working together.

The hackathon discussed in this paper falls under the category of fo-
cus-centric hackathons, as it was organised primarily to address innovation
in a social context rather than solely focusing on technical issues, despite
participants being tasked with utilising specific technological tools and sce-
narios. Due to its hybrid nature, this event could enhance technical and soft
skills among participants.

The emergence of hackathons in the 1990s and their subsequent rise in
popularity in the 2000s (Briscoe & Mulligan, 2014; Richterich, 2019) coin-
cides with the development of change design. This evolution has seen sev-
eral “waves”, including a period of formalising the link between design and
innovation, known as the third wave, and a subsequent era, the fourth wave,
characterised by the acceptance of design beyond its traditional disciplinary
boundaries (Flus & Hurst, 2020). The event described in this paper aligns
with these overarching trends in change design by aiming to establish new
boundaries and foster collaboration across fields. The event’s organisation is
covered in depth in the following paragraphs.

Context and Problem Statement

The hackathon discussed in this paper is an integral component of the
Open Cometa project, which originated from the decade-long experience of
Cometa Lab, a bachelor’s degree program in Product Design. Initially con-
ceived within the classroom setting, Open Cometa has since evolved into a
digital platform that is currently being launched. Open Cometa (to see the
work-in-progress website, visit https://www.designhub.it/opencometa/)
is an open-source platform hosting autism-related projects, thereby expand-
ing the realm of Design-Autism.

The platform’s primary objectives encompass sharing resources within
the autism community, facilitating information exchange, employing rapid
prototyping techniques, providing essential materials, and extending sup-
port through a network of FabLabs and partners. This framework simplifies
the implementation of accessible and reproducible solutions for interested
users. Leveraging the extensive expertise of COmeta Lab, over ten concepts
emerge annually, offering diverse perspectives on autism, proposing solu-
tions, and engaging in meaningful discourse on the subject. Traditionally,
these projects have been archived on a blog for educational purposes, gar-
nering interest from parents and caregivers seeking to procure the highlight-
ed solutions.
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This growing interest underscored both a project opportunity and a no-
ticeable gap in the market for products addressing the needs of the autism
community, prompting the involvement of the COmeta team in the plat-
form’s design and development.

Responding to the rising user demand, a strategic shift was initiated to-
wards an alternative approach to supply and demand. This transition aimed
to foster collaborations with partners while providing the autism commu-
nity with a more accessible means to access products. As a result, the focus
shifted towards an open-source dimension, emphasising inclusion and ac-
cessibility.

The concept of “open design” emerged in the late 1990s, denoting the
unrestricted sharing, modification, and evolution of designs (Van Abel et al.,
2012). This collaborative approach is particularly relevant in autism, where
individualised requirements present challenges for mass production. Open
design allows for broad participation in the design process, which is crucial
when addressing the nuances of autism. Moreover, it streamlines the design
and manufacturing phases, traditionally separate and outsourced, by lever-
aging local production facilities like Fab Labs and maker spaces (Boisseau
et al., 2018). These facilities enable the production of individual prototypes
or limited series of artefacts, reducing cost barriers and skill requirements.

The hackathon activity was organised to facilitate data entry into the
platform. This extracurricular initiative engaged 30 design, engineering and
architecture students in enhancing the quality of selected projects and ensur-
ing their alignment with platform requirements. Hackathons are renowned
for fostering collaboration among diverse experts, enabling teams to lever-
age varied subject matter expertise (Frey & Luks, 2016). In this context, the
multidisciplinary nature of the hackathon experience enabled young design-
ers to assume the role of facilitators, guiding diverse stakeholders toward
shared ideas and solutions. The Open Cometa project has provided a fertile
ground for experimentation, bridging education and professional practice.
By exposing students to different contexts, such as digital fabrication and
web design skills, the Open Cometa experience aimed to reinforce both soft
skills and technical competencies. In an increasingly hybridised landscape,
where product designers require skills beyond their core expertise, the em-
phasis on cross-disciplinary collaboration and teamwork instilled valuable
lessons essential for future professional success (Dorst, 2018). The overarch-
ing goal of the Hackathon is to facilitate the implementation and adaptation
of projects from the COmeta Lab to fit within an open-design framework,
thereby contributing to the expansion and enrichment of the Open Cometa
platform. This event followed the methodology proposed by Kollwitz and
Dinter (2019).

Methodology

Kollwitz and Dinter (2019) formulated a taxonomy of hackathons to elu-
cidate their nature, underlying characteristics, and understanding within
organisational innovation processes. This taxonomy delineates two key as-
pects: operational design decisions, which mainly direct the workflow and
procedures during a hackathon, and strategic design decisions, which are
more abstract and stem from overarching aims. The event discussed in this
paper follows this framework, specifically focusing on strategic design de-
cisions such as defining the context and problem statement, identifying the
solution space, and articulating the value proposition. Regarding operation-
al design decisions, factors considered include the duration, venue, incen-
tives, target audience, and level of elaboration.
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Hackathon structure

This paragraph outlines the structure of the hackathon, delineating its
phases and identifying the stakeholders engaged in the event. Subsequent
paragraphs will delve into strategic decision-making and operational de-
sign aspects.

The Open Cometa hackathon comprises three phases: pre-event, event,
and post-event, corresponding to input, setting, and output components
(see Figure 1).

During the pre-event phase, participants engage in both a preparatory
stage and a kick-off event, where they receive fundamental information
about the activity, available resources, and the hackathon’s format. Moreo-
ver, the involvement of hackathon partners during the kick-off event helps
participants become acquainted with the COmeta team and other relevant
stakeholders.

During the hackathon phase, participants are immersed in the primary
activities and setting where they actively pursue the set goals, guided by the
partners and the Cometa team. Participants engage in hackathon activities
in teams to achieve the defined objectives.

In the post-event phase, emphasis is placed on reviewing outputs and
disseminating results. This includes a closing event where participants pres-
ent their work to partners and receive final feedback. Subsequently, par-
ticipants collaborate with the COmeta team to upload their projects onto
the Open Cometa platform, aligning with testing and refining the platform
under development.

The hackathon fosters collaboration between autism association partners
of the COmeta Lab, leveraging their expertise to assist participants in re-
designing projects focusing on the end user’s needs. Additionally, two Fab
Labs in the Lombardia region actively support participants throughout the
event. They provide access to cutting-edge technologies to experiment with
digital fabrication and offer a wealth of professional experience to draw on.

Participants benefit from regular interactions with teaching staff and tu-
tors, who provide guidance and mentorship throughout the event. These
moments of discussion serve as opportunities for participants to seek ad-
vice, share insights, and refine their project ideas. The COmeta team’s in-
volvement was constant, but participants also received support from other
partners.

Intensive Hacking is a moment organised after the third week of the
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hackathon in which all the students are asked to complete their prototype
directly in a Fab Lab with the help of an expert.

Additionally, the hackathon incorporates mid-week revisions, strategi-
cally scheduled during extracurricular hours, allowing participants to re-
ceive timely feedback and iterate on their designs in real-time.

Before the kick-off event, the COmeta team undertook thorough prepa-
ration and planning activities. This encompassed delineating the objectives
and scope of the hackathon, along with selecting concepts from the pool
of student projects available on the former COmeta blog. Selection criteria
included: 1) projects generating significant interest from associations, part-
ners, and potential users; 2) feasibility and adaptability of projects for availa-
ble digital fabrication resources; and 3) innovation within project proposals.

Fifteen projects were chosen and categorised into two main groups (Fig-
ure 2):

*  “Born to be Open Concepts” encompasses concepts in various stages of

readiness for digital fabrication.

*  “Products to be Rethought in Open Logic” focusing on technological
and analogue products requiring substantial rethinking to align with
digital fabrication. This differentiation aimed to highlight varying
skill requirements, aiding participants in selecting projects based on
their expertise or desired challenge, particularly for technological
products, which demand specialised knowledge for development.

, _ This selection was presented during the kick-off event, with all partners
Figure 2. Selection of the COmeta

project proposed to the hackathon invited to participate. Hackathon participants could then choose a project to
participants work on from the selection, forming teams led by the COmeta team.
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The strategic design decisions

Challenge Design

A fundamental aspect common to all hackathons is their association
with addressing a specific task or resolving a problem (Briscoe & Mulligan,
2014 ). This dimension encapsulates the central focus of the hackathon’s ob-
jective or challenge (Vanauer et al., 2015). Open Cometa’s challenge aligns
seamlessly with the platform’s overarching mission, presenting a distinctive
project opportunity. Participants were thus tasked with re-designing select
concepts from the COmeta Lab to align them with open-source principles.
This involved revisiting the project’s concept and fundamental value based
on the user research carried out earlier. Teams were tasked with restructur-
ing elements, specifying materials, and determining the digital fabrication
technologies essential for realising the product. Operating within a realistic
context, teams navigated material sourcing and technology experimentation
to craft viable solutions that meet user needs. The ultimate goal was to pro-
duce functional prototypes rooted in the original design concepts.

Therefore, the hackathon aimed to translate students” design concepts
into tangible, shareable products in line with open-source principles. To this
end, participants were required to develop instructional materials, includ-
ing video tutorials, assembly guides, material lists, and practical tips, to em-
power users to create the product independently.

Solution Space

This aspect pertains to the parameters set for the execution of the hack-
athon. Kollwitz and Dinter (2019) categorise solution spaces into open,
semi-structured, and structured. Open spaces feature broad challenges,
allowing diverse interpretations and individual ideas and minimising re-
quirements and restrictions that could block creativity. Conversely, struc-
tured spaces impose strict guidelines on both the process and outcomes,
significantly constraining the solution space.

In Open Cometa, the solution space is typically semi-structured. While
certain specifications, like digital fabrication constraints, provide bounda-
ries, there is also room for individual creativity. Participants were encour-
aged to collaborate and devise innovative solutions to their chosen chal-
lenges. They were free to adapt the initial products to suit user needs better.

Value Proposition

This dimension recognises that hackathons are organised with clear ob-
jectives rather than isolated events (Nickerson et al., 2013). In the case of
the Open Cometa hackathon, the primary goal is to generate data entry for
the platform. Furthermore, the aim is to refine students’ concepts and pre-
liminary ideas based on well-structured user research but still need to be
market-ready, into products ready to be shared and fabricated using open-
source methods. Additionally, participants benefit from the opportunity to
share their projects on the Open Cometa platform and contribute to the au-
tism community.

The operational design decisions

The operational design decisions inherent in the Open Comet Hacka-
thon, outlined in Figure 3, are categorised into six dimensions, as described
below.
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Figure 3. Hackathon organisa-
tion in terms of Target audience,
communication means, material
resources and Human resources.
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Duration

The Open Cometa Hackathon spans four weeks, incorporating various
events such as a kick-off and closing ceremony. Unlike continuous hack-
athons, this setup incorporates breaks, enabling intermittent development
periods (Rosell et al., 2014). Teams operate autonomously during the weeks
but also convene for scheduled feedback sessions. Moreover, intensive work
sessions are scheduled after the third week to refine prototypes before the
closing event. The engagement of autism associations, alongside the CO-
meta team, is crucial, boosted by the active involvement of local FabLab
experts. Leveraging their expertise in autism and digital fabrication, these
experts offer valuable on-demand feedback and guidance to the projects.

Venue

The kick-off and closing events occurred at the university’s FabLab, pro-
viding a collaborative space for participants to begin and conclude the hack-
athon. Weekly reviews occurred in university lecture halls, offering struc-
tured feedback sessions. Additionally, on-demand online meetings were
arranged with the COmeta team to provide support beyond the scheduled
reviews. A Telegram group chat was also established to facilitate asynchro-
nous communication between participants and the COmeta team. During
the intensive hackathon session, teams were hosted at another partner,
FabLab, facilitating hands-on prototyping and refinement of solutions de-
veloped in the preceding weeks.

Target Audience

The hackathon is part of a program called “Passion in Action”, a cata-
logue of open-participation teaching activities that the university offers to
students to support the development of transversal, soft and social skills
and to encourage/facilitate students in enriching their personal, cultural
and professional experience. Students may choose from various subjects
depending on their interests and aptitudes. For this reason, the Open Co-
meta Hackathon welcomed participation from designers, engineers, and ar-
chitects interested in contributing to projects that promote inclusivity. Ideal
candidates were those passionate about inclusive design and proficiency in
rapid prototyping systems. Experience in 3D modelling was preferred, and
familiarity with FabLab and maker environments, including rapid proto-
typing tools like 3D printing, laser cutting, and CNC, was beneficial. While
the call was open to all university students, there was a focus on attracting
individuals from various faculties, predominantly engineering, architecture,
and design. Participation in the hackathon was considered an extracurricu-
lar activity alongside regular university commitments.
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Recruitment Process

Out of more than 80 applicants, 30 participants were selected to form 6
groups of 5 members each. Prospective participants were required to submit
a brief 280-character description outlining their motivation and the skills
they could contribute. This initial step evaluated personal and professional
motivations for joining the hackathon. The recruitment process aimed for
diversity in skills, although most applicants were from design backgrounds,
given the nature of the event. Consideration was given to participants” aca-
demic backgrounds, ensuring representation from disciplines such as prod-
uct design and interaction design. Experience levels were also considered,
with priority given to students beyond their first year of undergraduate
studies to ensure a certain level of skill readiness. As a result, the participant
composition reflected a diverse mix of academic backgrounds and years of
study (Table 1).

Degree Participant Course of study Year of Study
Number
Engineering 1 Biomedical Engineering  2° Bachelor’s
Degree
Engineering 3 Biomedical Engineering 2° Master’s
Degree
Engineering 1 Materials Engineering 1° Master’s

and Nanotechnology Degree

Design 7 Product Design 2° Bachelor’s
Degree
Design 6 Product Design 3° Bachelor’s
Degree
Design 2 Digital and Interaction =~ 1° Master’s
Design Degree
Design 5 Integrated Product 1° Master’s
Design Degree
Architecture 2 Space & Interior 1° Master’s
Degree
Design 3 Design & Engineering 2° Master’s
Degree
Incentives

Typically, hackathons are team-oriented events where the composition
and size of teams may vary, whether formed beforehand or during the event
(Brenner et al., 2014, Rosell et al., 2014). While collaboration is often encour-
aged, some hackathons adopt a competitive format with prizes at stake.
However, the Open COmeta Hackathon takes a different approach, prior-
itising cooperation over competition.

Unlike many hackathons, the Open COmeta event did not incorporate
a competitive aspect, nor were cash prizes offered, aligning with its edu-
cational purpose. Instead, participants received a participation badge and
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earned five extra-curricular training credits, which benefited their academic
evaluation. The primary motivation lies in fostering collaboration with di-
verse entities and the opportunity to explore skills beyond one’s academic
discipline.

Resources

The resources provided can range from hardware, software, or datasets
to existing ideas, concepts, or prototypes that require further development.
Additionally, human resources in the form of mentors or industry experts
can offer valuable guidance to participants.

Students in the Open Cometa hackathon were provided with compre-
hensive research and materials gathered during the COmeta Lab phase to
aid in developing their products. This included user research data, 3D mod-
el technical drawings, concept specifications, and detailed information.

Furthermore, students were allocated a monetary fund to buy materials
essential for prototyping. Collaboration with FabLabs allowed participants
access to state-of-the-art machinery for material processing, including 3D
printers and laser cutters. Mentorship was provided by autism associations,
offering project evaluations, and by FabLab experts, who conducted person-
alised reviews. Additionally, when faced with specific challenges, support
was enlisted from the university’s network of professors and professionals
to address issues, for instance, those related to Arduino programming or
technological aspects of software and hardware.

Participants were given a Google form at the kick-off event to vote for
project concepts based on their interests and skills. Each participant could
express three preferences, ranking them from 1 to 3. Using these preferences,
the COmeta team organised the groups. If specific projects received fewer or
more votes, redistribution occurred to ensure that each concept had at least
four students working on it.

Results and Discussion

Six projects were transformed from conceptual ideas into fully rede-
signed products ready to be shared on the open-source platform. The real-
ised projects are (Figure 4):

Go tag

The kitchen organisation kit is designed to rationalise and differentiate
kitchen utensils effectively. It includes holders for pots and pans and labels
for ladles and knives. Each label indicates the food or the name of the uten-
sil, facilitating recognition and use.

The open-source version offers the flexibility to create silicone compo-
nents that can be applied to existing kitchen utensils. In addition to com-
plete instructions, users receive 3D mould models for making the compo-
nents and an instruction booklet complete with integrated cooking recipes.

StarDreams

A star-shaped puppet with a pass-through hole allows children to insert
their hands inside and hug the puppet. Positioned within the opening are
two buttons that activate the StarDreams inflation system, creating a calm-
ing sensation reminiscent of breathing to aid relaxation. The open-source it-
eration of this puppet entails modifying it by partially removing its stuffing
and inserting a bag containing an Arduino connected to a small lever inside.
This lever moves rhythmically and cyclically, simulating a breathing effect
that induces relaxation when hugged. Accompanying the instructions are
details for the Arduino code and electrical circuit.

MDA | 4™ International Conference on Environmental Design | 9-11 May 2024 187



From concepts to open products: The experience of a design hackathon for inclusive open-source products

Mowhee

The project initially arose as a tool to assist Andrea, an 18-year-old pas-
sionate about cinema but facing challenges in communication and sharing
emotions with those around him. The game consists of a cover containing
three different discs, whose random rotation allows for the creation of var-
ious combinations that stimulate the user’s behaviour. The manual inter-
action with Mowhee creates an anti-stress system, as its dimensions are er-
gonomically designed to fit comfortably in the palm. This toy can engage
individuals through individual training and facilitate group activities, en-
hancing communication and sharing. The open-source version is 3D print-
ed, and the content of the internal discs is customisable using a provided
mock-up of the discs.

Rabble

It is a daily bag conceived for those who need to travel without fear of
stress; it aims to assist users through sensory and insulating features, mini-
mising stress from external stimuli. The bag boasts dual compartments ca-
pable of accommodating an 11” MacBook, a sensory lower pocket for tactile
relaxation, and a shoulder strap equipped with a hood to reduce external
noise. Its waterproof and sturdy material ensures reliable transport of per-
sonal items such as computers, books, and wallets. Additionally, the secure
closures provide theft-proof functionality.

The open-source version adopts a design rooted in a modular fashion.
This technique eliminates the need for stitching as the fabric takes shape
through strategically positioned interlocks and cuts. This approach facili-
tates the bag’s creation without requiring sewing skills or a sewing machine,
which would have imparted a more artisanal feel to the product. Instead,
with this method, one can laser-cut a 3mm felt sheet and then attach other
components using glue. Furthermore, incorporating sound-absorbing fabric
reduces noise during use in public transportation.

Rulant
Rulant is a game designed to enhance fine motor skills and coordina-
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tion. The objective is to guide a ball out of a box by moving the sticks up-
wards. Rulant engages users by emphasising auditory and tactile sensory
experiences. Crafted from wood and laser-cut materials, it offers options for
personalised graphics. Additionally, the team designed a cardboard version
that provides a more accessible alternative, allowing for quick and easy as-
sembly with minimal resources at home, using printed cutting templates.
The instructional materials include detailed guides and explanatory videos
to introduce users to the gameplay and various challenge levels Rulant of-
fers. This enables users to understand the game’s difficulty levels and select
the mode that best fits their needs.

Snake fun

A flexible and sensory anti-stress tool designed for those who require
constant tactile input to calm down or tend to move their hands frenetically
in uncomfortable situations. Its flexibility provides mental entertainment,
encouraging users to experiment with and memorise new shapes. The open-
source version is made of silicone, with the team focusing on designing the
flexible joints that connect the anti-stress pieces and 3D-printed moulds used
for casting the silicone. The silicone material was chosen to be food-grade
compliant, ensuring safety if the user puts it in their mouth, thus avoiding
toxicity issues.

Overall, the hackathon fostered innovation and creativity and highlight-
ed the potential of open-source collaboration in addressing diverse needs
and promoting inclusive design solutions. Each project showcases the pow-
er of collaboration and open-source principles in creating impactful solu-
tions for various user groups.

Conclusion

The strength of the outcomes lies in the inherent potential for contin-
ual refinement and testing through an open-source framework. While the
products are not finalised, they embody solutions open to improvement
and iteration. The OpenCometa Hackathon underscores the significance
of experiential learning fostered through active engagement within social
and cultural environments. Encouraging students to participate directly in
FabLabs serves to extend learning beyond the confines of conventional uni-
versity classrooms. This hands-on involvement empowers students to ap-
ply their skills in real-world settings, enriching their educational experience
(Herrington et al. 2014). Student satisfaction was evident, with post-activity
feedback highlighting three key outcomes:

Technical Skill Enhancement

Students gained valuable insights into digital fabrication, honing their
prototyping and product creation abilities. Collaborative coding exercises
broadened perspectives on teamwork and technical proficiency.

Collaboration Development

Exploring diverse perspectives and collaborating with peers from vari-
ous backgrounds fostered an inclusive and dynamic learning environment.
Skills and knowledge exchanges across groups enhanced the overall expe-
rience.

Empowerment and Perspective

Engaging with open-source concepts empowered students to prioritise
simplicity in design, ensuring accessibility and user-centricity. Realising the
feasibility of delivering user-ready products instilled a sense of empower-
ment.
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In conclusion, the OpenCometa Hackathon demonstrates the potential of
collaborative, experiential learning initiatives to empower students, foster
interdisciplinary collaboration, and drive social impact. Through hands-on
engagement and partnerships, students acquired technical skills, developed
collaboration abilities, and gained insights into design and social change.
This holistic approach prepares students to tackle real-world challenges cre-
atively and empathetically.
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