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Definition

The word hackathon results from the combination of two words: the first one, hack
or hacking, is a term that derives from the Old English verb haccian ("cut in pieces”)
and recently, especially in the technological age, is used in the (investigative) pro-
gramming field to overcome obstacles to accessing technological systems and in-
formation. The word element thon is related to marathon and refers to the ancient
Greek city Mapadey (Marathon) from where, according to legend, the messenger
Pheidippides departed to arrive at the Acropolis in Athens to announce the victory
of the Greeks over the Persians in 490 BC. Today, the term refers to the long-dis-
tance running competition.

Being a relatively recent word, as it was first used in the late 1960s in program-
ming activities in the United States (Yarmohammadian et al. 2021, 1), hackathon
combines the creative process outside the established rules (hack) and recalls the
endurance and high degree of effort that is at the core of marathons (Briscoe and
Mulligan 2014, 2). The nature of a hackathon is that of a collective challenge, in
which participants — divided into teams and within a narrow time frame — have
to overcome obstacles to come up with something new through collaborative
dynamics. In detail, hackathons start from the definition of the problem to be
solved, pass through the information needed to tackle it (including searching for
available resources and existing solutions), and apply learnings to solve it, which
alsoinclude imagining new ways to activate them. This structure is due to specific
phases that characterize the hackathon and ensure its success: collective elabo-
ration of the idea (Damen et al. 2019, 4), the realization of the project (Prieto et
al. 2019), creation of the prototype (Karlsen and Lgvlie 2017), verification using a
test of the prototype (Rey 2017), presentation of the final product to an audience of
people interested in the theme and especially in the proposed solutions (Gama et
al. 2018). These phases are similar to those of a design thinking innovation process
(Liedtka 2014). Considering their systemic approach (Nechkoska et al. 2023, 311),
hackathons are increasingly gaining traction at the global and local scale.
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Historically, hackathons originated in a specific sector: in information tech-
nology, where programmers and designers would gather for hours at a time to
co-create innovative new software. Since its initial use, the hackathon has been
applied to a variety of fields as an innovative transdisciplinary method of engag-
ing as many stakeholders as possible to develop collaborative projects that respond
to shared problems. Hackathons thereby contribute to the plurality of knowledge
resources and enlarge the circle of knowledge producers.

Current hackathons are defined as interactive and cross-discipline events
lasting from four to 36 hours, in which participants come together, discuss, and
inform themselves to respond to a problem that they perceive in their community
(work, housing, political, etc.). Participants, guided by experts and in thematic
working groups, leverage their experiences and skills by devising solutions. At
the conclusion of the hackathon, these solutions are presented to a panel of ex-
perts and stakeholders who will judge them on their feasibility and then identify a
winning team. Hackathons, actively used nowadays in the world of education and
training at different levels from elementary to higher education, have become a
space to express oneself, collaborate, and be an active part of changing mindset
and way of teaching and learning in a transdisciplinary way. Hackathons stimu-
late the enthusiasm of the different participants, allowing them to intensify rela-
tionships, and to join an educational community characterized by a high diversity
of societal roles and educational biographies.

Background

Hackathons are the result of the capitalist market and were initially used as tools
to foster digital innovation when digital technologies began to penetrate Western
society (Uffreduzzi 2017; Yarmohammadian et al. 2021). After the rise of technol-
ogization exposed society to new challenges, hackathons began to be applied also
in the business world: their approach, grounded in collaborative patterns, fos-
tered the development of hackathons in research projects, design, and new solu-
tions in the field of technology and digital innovation in the 1990s (Page et al. 2016,
246). During that period, when marketing strategies were focused exclusively on
maximizing the needs of companies, hackathons boomed as tools to support com-
panies in selling their products (Briscoe and Mulligan 2.014).

In the early 2000s, when the markets in Europe and North America started to
include the needs of the consumers, citizens, children, and families at the center
of strategies (Richterich 2019), the hackathon started to play a role not only as a
problem-solving tool but also for finding solutions closer to people’s needs (hu-
man-value centered) through design thinking methods (Bell 2008). Hackathons
were used as a fast problem-solving technique, drawing the attention of a trans-
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disciplinary group of experts or novices to specific problems. The joint sleepless
effort of this group created viable solutions for the given problem that could
be implemented after a process of refinement. Scholars acknowledge that the
hackathon approach has recently been hybridized with human-centered design to
overcome the problem of obtaining technologically impressive solutions that lack
a deep understanding of the problems from the users’ point of view, always with
an accelerated pace of implementation (Mincolelli et al. 2020). In the 2010s, sev-
eral cases confirm that hackathons were also developed in non-Western countries,
such as Asia and Africa (Chen 2018; Ghouila et al. 2018) as a tool to support farm-
ers, to connect and empower citizens, and to expand scientific discoveries. More
recently, civil society and leaders started to consider that the needs of humans
pose the risk of ignoring systemic and complex problems such as climate change,
biodiversity loss, or deforestation (Lodato and DiSalvo 2015). These challenges
that global society has been facing have changed the scope and breadth of the
problems that need to be hacked (Flores et al. 2018; Nechkoska et. al. 2023; Vignoli
et al. 2021). New design methodologies were increasingly applied in hackathons
to support the shift from ego-systems (characterized by a pyramidal approach
where humans are at the peak) to eco-systems (Scharmer 2013), and embrace a
more inclusive perspective.

Figure 1. Graphical representations of the Ego-system and Eco-system models. Source:
Scharmer 2013.

"ﬁ
iy, th
ﬂ?ﬁf‘”‘ @?m

EGO-SYSTEM ECO-SYSTEM

One example is prosperity thinking, a design innovation methodology first devel-
oped in 2019 (Vignoli et al. 2021, 1801). Its aim is to reconnect and simultaneously
consider both human and planetary needs in creative sessions. Prosperity think-
ing differs considerably from the prosperity thinking mindset as it emerged in
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the late 1990s, which is grounded in the attitude towards “abundance, confidence,
and gain” (Napolitano 1999, 3), and goes beyond the concept of prosperity thinking
intended to achieve a prosperous life as proposed by Gallamore (Gallamore and
Gallamore 2011, 78).

The Hackathon model and approach, when implemented with prosperity
thinking design innovation methodology, is a rapid problem-solving tool that
considers people’s needs within the limits of the planet, therefore breaking down
complex problems. The participants work in solution hunting, building artifacts
to make ideas tangible (Dorst 2011), and in community co-design and testing.
Most hackathons end up in project presentations that shed light on new ways of
solving complex problems at local and more specific levels (macro, meso, micro)
while generating multiple solution alternatives (Lewis et al. 2015; Soligno et al.
2015). For example, the hackathon virtually launched by AccelerateEstonia, Ga-
rage48, and Guaana (Global Hack) in 2020 with the goal of hacking health and
wellness issues triggered by the global pandemic was a perfect example of how
hackathons can become tools in support of complex and multidisciplinary issues
(Flood 2020). This 48-hour online hackathon virtually gathered startups and tech
teams, global leaders and industry experts, policymakers, media, and investors to
turn ideas into rapidly implementable solutions on well-being, mental well-being,
and relations, medicine, work and productivity, human resources, leadership, and
environment (including climate actions, sustainability, and clean energy). These
aspects are increasingly favoring the use of hackathons in schools and universities
applied not to maximize their commercial application but to generate social and
cultural impacts.

A hackathon is a transdisciplinary method of teaching and learning as it ap-
plies participatory and cooperative techniques (Hope et al. 2019). It proposes and
invites rigorous, inclusive, and creative work and thereby takes from a high plu-
rality of available knowledge resources. Recognizing the multiplicity and inter-
connectedness of the various dimensions of the real world, transdisciplinarity
has the ambition to cross boundaries that separate paradigms, rigid institutional
norms, and disciplinary labels.

Various diversities come together to face challenges during a hackathon: par-
ticipants create groups of three to five people, and form personal relationships
with each other due to the intensity of the project; it is an opportunity for en-
richment, and participants are engaged by a facilitator and a team of tutors and
judged by a panel of experts. Multidimensionality, inclusiveness, and creativity
are the terms that denote the transdisciplinary approach of the hackathon. To-
day hackathons can involve increasingly large groups and, through the use of the
internet, even those located in different geographic areas. In addition, there are
several web platforms available for free, which can be used to share results and
make communication during hackathons easy and effective.
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This type of teaching methodology has a threefold goal: to strengthen the com-
munity involved, to attract and welcome diversity, and to provide an opportunity
for all participants to learn. In the case of training, teachers are an integral part
of this co-learning process. The transdisciplinary hackathon method is certainly
not easy to pursue, but it is also the current bet for particular and broad areas of
research (such as those on co-creation processes).

Debate and criticism

The addition of hackathons into the educational system is an added value, as
hackathons are tools that emphasize teamwork and collaboration, ensure bi-di-
rectional exchanges, stimulate dialogue, questions, and critical thinking in stu-
dents, and can support in-presence lessons to shape the professional figures of
the future (Holley 2009; Huerta and Romani 2022). In this sense, hackathons
can guide students toward a holistic and ecosystemic overview of problems (and
solutions), enhancing interconnection and transdisciplinarity (Massari 2021, 320).
Though hackathons were not initially conceived as educational, didactic tools,
increasing literature is proving their potential and increasing applicability as a
teaching and learning tool in class (Wallwey et al. 2022).

Similarities and connections can be identified between the hackathon’s three
moments (involvement of people, search for solutions, and action for the realization
of the solutions) and the process followed by teachers in designing lessons. Lessons,
just like hackathons, are aimed at helping the students acquire knowledge. A hack-
athon can therefore be compared to a learning unit and indeed can be accurately
defined as challenge-based learning (Leijon et al. 2021; Malmqvist et al. 2015; Nich-
ols and Cator 2008). Significant differences between the challenge-based model
and the traditional model subsist. In a traditional model, students expect first to
receive the information they need to understand the learning content, then memo-
rize that information, and finally apply it to a problem. In challenge-based learning,
on the other hand, the problem to be solved is posed first, and only afterward are
the students asked to figure out where to acquire the necessary information and
how to apply it to solve the problem (Gallagher and Savage 2020; Leijon et al. 2021).
Whereas in the first case, learning is based on solving the problem according to a
functional approach, the second approach defines learning as challenge-based and
follows a systemic perspective (Sternad 2015, 252).

A similar approach is project-based learning, a method of learning based on
the realization of projects (Krajcik and Blumenfeld 2005). In this case, the differ-
ences between the two approaches are less pronounced but still significant. Pro-
ject-based learning can be carried out individually or in groups, in which case itis
the teacher who defines a problem and identifies steps to solve it. Challenge-based
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learning, on the other hand, involves only group work. It is the students them-
selves who define the problem, identify the steps, and create the solution. Nonethe-
less, in both cases, real-world problems are tackled, students are at the center of
the activity, and the teacher takes the roles of a guide and a learner at the same
time. The ideal forma mentis of a teacher approaching such methodologies is open-
ness to innovation.

Itis precisely in the common area between these two approaches that the main
characteristics of the hackathon are identified. The hackathon is configured as a
strategy for inclusive and collaborative teaching (Flus and Hurst 2021) that has
many entry points (to the problem) and many solutions, allowing it to focus on
global problems and develop local solutions (Decker et al. 2015, 4). In addition, it
allows connection with multiple disciplines (Yarmohammadian et al. 2021) and
represents an opportunity to develop competencies and useful skills (Cwickel and
Simbhi 2021), including soft skills (Decker et al. 2015, 3) as well as targeted use of
the internet and digital tools for organization, collaboration, and sharing (Wall-
wey et al. 2022). Applied to education, hackathons could therefore represent a key
tool to offer students the chance to foster active learning (learning by doing rather
than learning by listening), become responsible for their own learning (a process
that can trigger a sense of agency as responsible citizens), and learn to face collec-
tive and transdisciplinary challenges.

Although a hackathon as a methodology is usually associated with the chal-
lenge-based approach, typically applied in entrepreneurial environments (Gregg
2015), challenge-based learning can be used in class settings and has a high impact
on the learning process, fosters collaborative creativity and provides benefits to
the class (Hope et al. 2019, Lodato and DiSalvo 2015). In addition, challenge-based
learning has added to new ways of teaching and experiential learning in class and
has influenced (both tangible and intangible) teaching methods and the role of
the teacher, which can now be considered not just as coordinators of activities but
as real facilitators of interactions among students and between students and soci-
etal actors (mentors, stakeholders, and other collaborators).

Current forms of implementation in higher education

The aforementioned potential of hackathons applied in education has also been
supported by concrete examples. Applied at the local and global levels, hackathons
are already being used as examples to teach and learn in virtual, hybrid, and
in-presence formats while being applied to many different critical topics.

The role of hackathons in supporting and widening civic engagement in
schools is exemplified by the hackathon on civic education, which was co-orga-
nized by the Association Amore per il Sapere (Apis) and the Future Food Institute
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in April 2021. This virtual hackathon was able to connect students of different
ages and teachers around Italy. The challenges that students needed to hack were
culture, wood, education, water, social innovation, food waste, companies, and
territory. For each challenge, students could rely on the support of teachers, who
were properly trained in advance to introduce the hackathon as an active teaching
methodology, and of professionals working on the topic’s relation to the challenge,
to make their solutions viable.

The hackathon on community engagement, organized by the Paideia Campus
in Pollica, Italy, in 2022, represents an example of a hackathon used for connect-
ing formal educational environments to local community engagement. The main
purpose was to find innovative solutions in the service of the cultural, social, and
economic regeneration of the local territory, by gathering people from different
sectors, ages, and experiences. Different community-based hackathons active-
ly involved local citizens (outdoor lovers, community engagers, educators, and
children) in designing new solutions to local problems. Local elementary schools
and teachers were involved in all the intergenerational and transdisciplinary chal-
lenge-based dynamics.

Another application of a hackathon in higher education and geographically
dislocated in different areas was the hackathon (called “Foodathon“) organized
both physically and virtually by the University of Wageningen (Netherlands) in
2018 grounded on the challenge of food security. As part of a conference on food
and global hunger, the Foodathon was a special competition organized to engage
students in achieving SDG 2 (Zero Hunger) and creating local solutions to the
challenges of food systems. Geographically and culturally diverse participants
had a 36-hour time frame to create intercultural and multidisciplinary teams and
hack problems such as policy coherence for food production, food security and
genetic diversity, sustainable dietary patterns, rural-urban linkages for food se-
curity, financing mechanisms to achieve SDG2, and circular food systems.

There have also been cases where hackathons have been applied by one sin-
gle university but involved different departments and disciplines. The hackathon
organized by the University of Pisa (Italy) and the Pisa Contamination Lab (CLab
Pisa) in October 2022 started from the challenge of mobility and digital transfor-
mation fields and was aimed at fostering digital solutions in the agrifood and ur-
ban mobility sector for the creation of scalable and sustainable business models in
compliance with the SDGs. Students, researchers, Ph.D. candidates, and profes-
sors from different departments of Pisa were asked to find a common language
and a way to co-create digital and collaborative solutions for transparency and
efficiency in food supply chains; city—country logistics and food and beverage de-
livery; food waste reduction and food recovery; healthier and more sustainable
food regimes; and conscious, responsible and more sustainable better tourism in
rural areas.
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These examples are not exhaustive but are indicative of hackathons as a pro-
cess and methodology that can promote and spread a culture of innovation and
transdisciplinarity in schools at all levels, while also enabling participants to ac-
quire tools and skills in planning, organization, communication, and soft skills.
The examples aim to maximize the potential of hackathons as teaching tools and
as a powerful example of a training scenario (for both students and teachers) for
informal learning.

Finally, the cases demonstrate a hackathon as a method and approach able to
engage an intergenerational, multidisciplinary, and multi-geographic group. The
outcomes and impacts of a hackathon are both tangible (new and innovative final
products, services, and systems) and intangible (new processes of learning, dis-
cussion, cross-cultural contaminations, new mindsets). On the one hand, a hack-
athon has a long-term impact as it supports teamwork and the value of diversity.
The hackathon in education highlights how it is possible to co-create new physical
and phygital (both digital and physical) spaces to reinvent the interaction between
actors, schools, and local communities through experiences. As the cases pre-
sented here demonstrate, the most significant outcomes are often intangible and
long-term: participants are “forced” to think with an ecosystemic perspective and
propose solutions related to the entire value chain (production, distribution, mar-
keting, consumption, post-consumption, and circularity to be related), embracing
multi-level interaction to improve the ecosystem as a whole. The hackathon touch-
es on diverse themes and issues as the cases present them: health and wellness,
mental well-being and relationships, medicine, labor and productivity, human
resources, leadership, environment (including climate action, sustainability, and
clean energy), economics, banking, education, poverty, arts, and governance. The
tangible short-term results of the hackathon are that it enables prototyping, test-
ing, evaluating failures, and creating solutions that can generate change.

The aforementioned cases demonstrate not only the positive potential of the
hackathon, but also the major difficulties: acquiring the methodologies of open
innovation, working in teams, and facing multicultural and intergenerational dif-
ficulties. Through the hackathon, one can experience agility, learning to focus on
the real needs to be met or the problems to be solved. A hackathon is therefore a
strenuous but highly engaging and, at times, fun experience for all participants.
Itis no coincidence that global leaders, politicians, media, and investors today rely
on the application of hackathon sessions to transform ideas into rapidly imple-
mentable solutions for positive impact on the community and for prototyping and
implementation of solutions.
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