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Abstract 
Hackathons are collaborative gatherings where 

participants address a challenge that touches on a 
shared concern or problem. The hackathon event model 
is increasingly adopted by diverse types of 
organizations that involve an equally diverse set of 
participants. In this case study, we report on an online 
hackathon event that was adapted for an educational 
organization. The event was offered as an opportunity 
to build community and enhance innovation skills for a 
group of undergraduate language students from across 
the United States. In contrast to technology focused 
outcomes, participants in the event focused on designing 
and prototyping experiences common in language 
learning. The case study presents the elements and 
dynamics of the hackathon through the lens of codesign 
to illustrate how specific stakeholder design activity can 
be scaffolded and facilitated to produce actionable 
design artifacts. These artifacts capture the design 
process that subsequently informs organizational 
innovations and product discovery.  

1. Introduction 

Product discovery initiatives are necessary for an 
organization to effectively target, evaluate, and resource 
technology innovations [1]. Innovations that are 
pursued should result in the intended impact for 
stakeholders and must be sustainable. Many projects fail 
to have this impact because they are not adopted by 
stakeholders, or they do not provide the functions 
actually needed, or they simply don’t stick due to other 
external factors (E.g., changes in organizational 
leadership or broad shifts in enterprise-wide initiatives). 
No project is immune to these potential shortcomings 
but we can utilize methods for product discovery that 
can trend towards success rather than failure. There is 

 
1 The case study presented in this paper is drawn from a project conceptualized by and under the active direction of Dr. Julio Rodriguez, 
Principal Investigator of the Language Flagship Technology Innovation Center and Director of the Center for Language & Technology at the 
University of Hawai‘i at Mānoa.   

strategic motivation for investing in product discovery 
processes within an organization. Pragmatically, we 
want to optimize allocation of resources for technology 
development projects, that is, we want to ensure that 
what we build is what is needed. Projects that are 
developmentally rooted in stakeholder investment and 
ownership lend themselves to more sustainable products 
and practices [2, 3]. Organizational investment in design 
activity can be rewarded through adoption and 
potentially improved practices. One way to develop 
such roots is to involve stakeholders early in the product 
discovery phase, where what and why a tool should be 
built are the essential questions.  

Engaging stakeholders early in the ideation and 
conception of product ideas provides insight into the 
practical views of their work by pursuing the question 
of “what is.” Further, this early engagement may expose 
stakeholder views on potential transformation and 
improvement of those practices by simultaneously 
pursuing the question of “what could be” [4]. 

In this paper we present a case study on the design 
and adaptation of a hackathon event model as a 
mechanism for participatory design within a U.S. based 
educational organization focused on second language 
acquisition.1 The hackathon model was adopted to 
mediate a form of product discovery to identify and 
target organizational innovation within the program by 
involving a community of learner stakeholders in the 
ideation of future technologies for second language 
learning that may have tangible impacts on their second 
language development. We will view the hackathon 
model through the lens of codesign by highlighting the 
artifacts and design processes that supported 
participants during the event. This study also sheds light 
on the adoption of codesign methodologies within an 
educational technology setting.  

The remainder of this paper provides a brief 
background on codesign, hackathons and the motivation 
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of the organization hosting the hackathon event. We 
then outline features of the hackathon model relevant to 
the case study then present the details of the event with 
a specific focus on design processes and scaffolded 
artifacts developed to elucidate collaborative ideation 
among participants [5]. We conclude with a discussion 
of this adapted model and its current and potential 
impact on the integration of codesign methodologies for 
educational technology innovation.   

2. Background 

2.1. Participatory Design/Codesign 

Codesign is an activity that engages designers with 
stakeholders in the design of a product or solution. Its 
enduring characteristic, as a form of participatory 
design, is to facilitate authentic interaction between 
designers and the stakeholders most affected by the 
technology or product under consideration [6]. 
Approaches to codesign are varied by organization, the 
background of the designers, the make-up of 
stakeholders, the setting of the work, and the structure 
of the community of interest surrounding the work. The 
relationship can vary along a continuum, for example, 
with codesign activities that are designer-driven as 
opposed to activities that are driven by stakeholders but 
facilitated and advised by designers. 

Sanders and Stappers [7], suggest a useful shared 
vocabulary for discussing codesign as a methodology 
for examining its application in practice. They suggest a 
typology of codesign activities that are categorized as 
probes, generative toolkits, and prototypes. Probes are 
activities that attempt to elucidate knowledge from 
stakeholders. For example, designer-led pre surveys or 
questionnaires that prompt for information or ideas 
related to the design objective.  Generative toolkits are 
collections of tools that support stakeholders in 
expressing their ideas and perspectives through 
constructed representations. They can be driven by 
stakeholders. Examples of toolkits are collections of 
modeling primitives such as manipulable shapes and 
objects for showing differences, relationships, or 
dynamics. Prototyping is a type of activity that 
expresses a representation of a design that is accessible 
for testing and evaluation. Prototyping might typically 
be carried out by designers but stakeholders too can 
contribute to devising and evaluating prototypes. All 
three types of activity have a role for the stakeholder to 
fill. Degrees of agency across these activities may differ 
based on the skill set and orientation of both the 
stakeholder and the designer. Codesign activity elicits 
engagement from stakeholders where ideation, 
perspective sharing, meaning making, and solution 
finding are firmly grounded in the stakeholders’ 

experiences, vocabularies, and skillsets. They can 
clearly express their practices through the mechanisms 
provided.  

Alternatively, other forms of codesign elicit 
engagement with the added challenge that methods for 
ideation and perspective taking may not be as defined or 
developed equally among participants. The means for 
constructing artifacts of engagement and enabling 
expressive solutions through domain-specific 
formalisms can be relatively new or entirely unfamiliar 
to the participants. In some contexts, a useful generative 
toolkit requires more facilitation and support to be 
productive for the participants. One human-centered 
approach that facilitates codesign activities such as 
probing, making with toolkits, and prototyping in a 
variety of ways, yet is confronted with this dilemma is 
the hackathon event model [8][9]. 

2.2. Hackathons 

Hackathons are organized gatherings of limited 
duration during which a group of people collaborate to 
develop solutions that address a shared problem or 
challenge [10]. Initially, they referred to a short two- or 
three-day event where computer programmers would 
gather to develop and implement software in response 
to a challenge. Hackathons, however, have emerged 
over the last decade as a more generally applied 
mechanism for collective ideation that reflects 
stakeholder engagement and investment in decision 
making [11]. These events are also intended to be fun 
and social. Some events are competitive, where 
solutions from teams are judged and a “best” solution is 
selected as a winner. Other hackathon events stress 
ideation and knowledge discovery and less so the 
production of a software solution (or “hack”) for a 
particular challenge. Hackathons can be categorized as 
non-technical or technical with outcomes that can be 
tangible or intangible [12]. 

The hackathon event design has been co-opted and 
adapted for a wide variety of purposes and communities 
ranging from water preservation groups [13] to groups 
hoping to counter health and medical disinformation 
[14] where relatively short brainstorming and 
collaboration is seen as a productive way to discover or 
uncover new ideas or perspectives on a particular issue.  

The intended outcomes designated for a particular 
hackathon are multifaceted. They can target solution 
finding while also building skill sets and stronger social 
ties within an organization. Hackathons can provide 
opportunities for training skills such as collaboration, 
design thinking, team building, and project 
management. They are also community building events 
where participants can strengthen communities of 
interest and establish social ties that may carry forward 
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well past the event itself [13]. While the organization 
and dynamics of hackathons may vary by context, there 
are common parameters of a hackathon event model that 
are useful for evaluation and analysis. 

The design of the hackathon described in this paper 
was shaped by the context specific parameters listed in 
Table 1. The goal was to seek innovative ideas from 
stakeholders while also facilitating skill development, 
community building, and the construction of an 
adequately articulated set of design prototypes. In the 
next section we present a case study of the hackathon to 
illustrate how the event design facilitated design 
processes for participants and contributed to 
organizational innovation in an educational setting. We 
propose two questions to structure our study. 

Our first question is motivated by seeking to 
understand the efficacy of codesign activity. How can 
we ensure that the processes and deliverables of 
codesign activity are accessible and productive for the 
stakeholders and actionable by the organization? Our 
secondary question focuses on the event design itself. 
What specific properties of a hackathon should be 
targeted and evaluated for productive codesign activity? 
How are probes, toolkits, and prototypes mapped to the 
elements of the event? We are concerned with 
evaluating the event structure to optimize and improve 
subsequent hackathon events for the purpose of ongoing 
organizational and technology innovation.  

3. Case Study 

The case study described below was drawn from the 
“Hack the Language Flagship” hackathon event held in 
September 2020. The four-day online event was 
sponsored by The Language Flagship Technology 
Innovation Center (or “Tech Center”) located at the 
University of Hawai‘i at Mānoa. Table 1 summarizes 
the key elements of the event relevant for illustration in 
this paper. The following paragraphs describe in more 
detail how these hackathon elements were organized as 
a particular kind of codesign project. The first author 
was the project lead. Both first and second authors were 
involved in the planning and design of the event during 
the three months prior to the event. Both authors 
contributed to the conceptualization and planning of 
event activities, supporting documents and personally 
participated in the event as part of the panel of expert 
consultants and coaches. Data sources for the study are 
taken from event planning discussions and documents, 
direct observation of event activities, participants’ 
digital artifacts captured during the event, pre-
registration information and post event survey 
responses. A case study approach is used to provide 
adequate detail for reflecting on and addressing the 
research questions proposed above by exhibiting the 

factors affecting productive codesign activity and its 
relation to properties of the event itself. 
 

Table 1. Hackathon summary 

Organization Tech Center mission is to enhance 
language learning development 
through integration of technology 
and organizational innovation. 

Designers/Or
ganizers 

Tech Center faculty and staff. 
Range of expertise that includes 
human-computer interaction, 
learning and instructional design, 
and world language education. 

Expert 
Consultants/
Coaches 

World language educators, 
administrators, and technologists 

Stakeholders/
Participants 

23 undergraduate students with 
diverse majors and backgrounds 

Theme “Building Resilience in Language 
Learners and Technology 
Innovators” 

Outcomes & 
Objectives 

Skill training, community building, 
and product discovery 

Design Tasks Two design challenges:  
1. Design a VUCA activity  
2. Prototype VUCA activity 

design as an enacted five-
minute film 

Deliverables/
Artifacts 

Activity design document and film 
of enacted design specification 

Format Four days with two challenge 
phases, six teams (3-4 
persons/team), online 

3.1. About the Organization 

The Tech Center is a federally funded organization 
dedicated to language learning technology innovation in 
support of The Language Flagship program (or 
“Flagship”). The Flagship is a United States grant 
program that supports universities who wish to offer 
their students opportunities to gain high level language 
proficiency and intercultural competence in one of the 
several Flagship languages (Arabic, Chinese, Korean, 
Persian, Portuguese, and Russian). Students emerging 
from the Flagship program can function as global 
professionals, that is, people whose expertise lies not 
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only in the specific subject area of their major, but also 
in their ability to perform professional-level work 
related to that major in the target language and cultural 
setting.  

The Tech Center is a program within The Language 
Flagship initiative designed to incentivize and support 
innovation in language learning technology. Its 
organizational goals are to “identify, design, develop, 
deliver, and evaluate effective means to blend 
technology into existing Flagship programs” [15]. The 
Tech Center meets these goals through many different 
projects that interface with faculty and students across 
31 Flagship programs in different ways. One such 
project that is specifically designed for Flagship 
students is the hackathon event discussed in this case 
study. 

3.2. Designers, Organizers & Consultants 

The hackathon organizers and designers are made 
up of Tech Center faculty and staff representing a range 
of expertise in computer science, human-computer 
interaction, world language education, linguistics, and 
learning and instructional design. The organization’s 
network is further expanded and enhanced with 
technology companies and academic consultants that 
work in the language technology field. The internal 
project team consisted of Tech Center faculty and staff 
while external consultants and partners were involved in 
the event as hackathon coaches (also called mentors). 

3.3. Participants 

Flagship students at each partner institution pursue 
a major field of study of their choice while concurrently 
developing proficiency in a second language also of 
their choice. Students within this program are highly 
motivated to enhance their professional careers by 
developing these second language skills. For the 
hackathon, students were the primary participants. 
Twenty-three students from seven different universities 
joined the event (Figure 2). Figure 1 illustrates the 
diverse fields of study that are pursued by participants. 
Despite a rather dispersed range of interests, student 
stakeholders share a common interest in language 
learning and technology as it relates to their personal 
investment in learning a second language. 

3.4. Theme 

The 2020 hackathon was based on the theme of 
“Building Resilience in Language Learners and 
Technology Innovators.” Teams were assigned by the 
Tech Center based on commonalities analyzed in the 

registration materials. Challenges were judged using an 
analytic rubric. The entire hackathon was conducted in 
cyberspace. To minimize group fatigue, activities were 
distributed across four days instead of two, and the only 
time when all participants in the hackathon were 
together in Zoom video conference meetings was during 
the kick-off on day 1 and the wrap-up on day 4. All 
activities in between were performed and managed 
independently by each team. A team of coaches and 
organizers were available for consultation throughout 
the entirety of the event. They were slotted on a rotating 
schedule in the Slack application to maximize time 
availability and provide just-in-time access to 
participants.  

 

 
Figure 1. Participant major fields of study 

 
 

 
Figure 2. Participant sponsoring institutions 
  

3.5. Outcomes & Objectives 

The structure of a hackathon meshes well with three 
of the organization’s program goals. Expected outcomes 
for the organization were to enhance a community of 
innovators within the Language Flagship, develop 
collaborative skills in students applicable to their target 
profession, and to engage in innovative design 
processes. The objectives from the project team were to 
elucidate technology design ideas from the participants 
that addressed unique challenges that could be specified 
in a design document. In other words, a product 
discovery artifact.  
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3.6. Challenge I: A VUCA Activity Design 

The hackathon was organized around two 
successive design challenges over the four-day event. 
The first challenge was to specify an activity design (or 
game-like scenario) that reflected a volatile, uncertain, 
complex, and ambiguous (VUCA) environment or 
situation [16]. The rationale behind including this 
concept as a parameter of the activity was that second 
language learners often encounter situations that have 
these properties (E.g., culturally immersive situations 
that occur during study abroad residencies). Given this 
experiential familiarity, students were challenged with 
designing an interactive activity that, when 
implemented, would help the end-user develop skills for 
dealing with VUCA-like situations. 

 
Table 2. Activity planning template 
1. Title 

2. Description 

3. Goal 

4. Obstacle 

5. Activity Instructions 

6. VUCA Skills  

7. Learning Problem / Language Skills  

8. Additional Materials (if any) 

9. Activity Rubric 

10. Dashboard Features 

11. Dashboard User Narrative 

 
To provide scaffolding for this design work, a 

starter kit containing detailed instructions and planning 
documents were issued to each team to use as guide 
during the construction of their VUCA activity design. 
Table 2 is a compact representation of a blank activity 
planning document participants used to design their 
activity. For each prompt, teams would identify how 
they would address each element of their design. Figure 
3 is an excerpt from the participation guide on how 
participants might specifically target behaviors that 
would help a user cope with the VUCA environments. 
This additional information was provided to assist teams 
in addressing prompt 6 in Table 2. References to the 
“Dashboard” in prompts 10 and 11 (Table 2) are to a 
web application currently in development at the Tech 
Center. The Dashboard is a platform designed for 
hosting micro applications for language learning. It was 
intended to provide the teams a target context for the 

design activity as well as to impress upon them that the 
Tech Center intended to seriously consider taking up 
designs as formal projects. At the conclusion of the 
activity design challenge, each team submitted a design 
packet for scoring by a panel of faculty judges with 
expertise in instructional (activity) design. Each design 
packet included their planning document, their activity 
instructions, and a rubric for their activity. Of the six 
packets submitted for scoring, only the top three were 
selected to advance to the second challenge. Each of the 
three teams that were eliminated were merged into one 
of the teams that advanced. Figure 4 schematizes the 
structure of the hackathon with respect to challenge 1 
and challenge 2. 

 

Self-Awareness Flexibility /  
Adaptability / Agility 

Critical thinking, 
reflection, receiving 
and incorporating 
feedback well. 

Changing quickly to 
meet ongoing 
changes in your 
environment. 

Collaboration Creativity and 
Innovativeness 

Ability to make 
connections with 
others, 
communicate well, 
work in a team, and 
problem solve. 

Ability to quickly 
synthesize 
information and 
understand and 
then disrupt the 
status quo. 

Figure 3. Strategies to cope with VUCA situations 

3.7. Challenge II: Prototyping a VUCA Activity 

The second challenge for the advancing teams was 
to demonstrate (or implement) the activity design from 
challenge 1 as a short film. Participants were instructed 
to provide an interpretation of the activity design 
through role play and scenario enactment in a short five-
minute film. This interpretive activity was intended to 
have teams prototype the activity design allowing 
participants to evaluate and assess elements of their 
design. The films were simulcast during the day 4 
closing ceremonies where all participants (including 
audience members) voted on the winner. 

3.8. Deliverables 

There were two deliverables from the hackathon 
after day 4: a design packet containing a set of design 
documents that specified a VUCA activity and a short 
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film enacting an activity for demonstration and 
evaluation. 

 

 

Figure 4. Hackathon event flow 
 
Figure 5 illustrates a sample excerpt from the 

activity design document from one of the finalist teams. 
Their design focused on a writing exchange game with 
a clearly defined goal (develop versatile communication 
skills), an identified obstacle (avoid repeating 
vocabulary), and a set of activity instructions outlining 
how the activity is “played.” 

 

 
Figure 5. Excerpt from an activity planning 

document from one of the finalists 
 

Figure 6 is a continuation of the activity planning 
document in Figure 5 showing the VUCA response 
strategy, a target learning problem or language skill 
(E.g., writing, interpersonal communication), a rubric 
for the activity, and integrations with the Dashboard 
platform. 

Figure 7 is an excerpt from the activity 
instructions from the same team showing their 

construction of end-user facing documentation for the 
activity. The design documents including a rubric (not 
shown) were delivered as part of the design document 
packet. The second deliverable from the teams was the 
filmed enactment of the activity in a five-minute video. 
All videos are publicly available on the hackathon 
project site at Tech Center website. 

 

 
Figure 6. Excerpt from an activity planning 

document from one of the finalists (continued) 
 

4. Discussion 

A central planning challenge for hackathons at the 
Tech Center is accommodating the heterogeneous 
background of the students. The organizers could not 
presume all participants are familiar or even marginally 
skilled with specific tools or concepts related to 
technology design or design processes. Further, as noted 
above, participants are pursuing different majors and 
can be at different stages of matriculation within their 
respective institutions. Therefore, designing the 
hackathon challenges focused on identifying a frame of 
reference to plausible shared experiences and skill sets. 
The following discussion will focus on the engineered 
challenges and the related artifacts to address the 
research questions through the lens of codesign. In 
particular we will draw upon the vocabulary proposed 
by Sanders and Popper [7] to illustrate these dynamics. 
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Figure 7. Excerpt from end-user facing instructions 

from one of the finalists (continued) 

4.1. How can we ensure that the outcomes and 
deliverables of codesign activity are productive 
for the stakeholders and actionable by the 
organization? 

To ensure that the codesign activities in challenge 1 
were productive for the stakeholders, the organizers 
provided an extensively developed starter kit that 
provided instructions, necessary background 
information, and an activity planning document 
template for teams to structure their ideation. Of these, 
the activity planning template provided the clearest 
example of scaffolding each team’s work to make 
certain elements of the design more salient [17]. The 
eleven indicators in Table 2 acted as prompts that were 
appropriated as a generative toolkit by providing a set of 
primitives from which the design activity could be 
constructed. All six teams in the hackathon submitted 
their activity design packets on time and fully 
completed. For the organizers, the result of having a 
total of six fully specified designs, all of which 
addressed critical elements of the intended activity, 
provided an invaluable record of the ideation that took 
place - a documented collection of detailed product 
ideas that are immediately available for further action. 

The short film production activity in challenge 2 
played a central part in the process of prototyping. A 
prototype facilitates a kind of “making” in which 

ideation remains a prominent function but its purpose is 
to evaluate and test a design. Video is an accessible 
media among the stakeholders and was chosen because 
it presented the least number of obstacles for expression 
and representation of interactive behavior intended in 
the activity designs. The film prototypes challenge was 
introduced to allow stakeholders the opportunity to 
enact and tell the story of their envisioned experience 
through a medium they were sufficiently familiar with. 
They had the necessary skills to productively produce 
the prototype. For organizers, the films provide access 
to the thoughts and motivations driving the design 
details, aspects that may not have been clearly expressed 
in the design document. 

Collectively, these artifacts, one technical and the 
other expressive, contribute to an empathetic 
understanding of the stakeholders with respect to what 
they identify as important or worth pursuing. The 
activity planning documents give the designers an 
enduring structural representation of design details 
while the film exposes the nuance of the intended 
design. Through these artifacts, the authors, as 
designers, have a rich resource for understanding how 
stakeholders (language learners) perceive and cope with 
VUCA-like environments and situations. 

4.2. What specific properties of a hackathon 
should be targeted and evaluated for productive 
codesign activity? 

First, hackathon design should prioritize 
mechanisms that enable the formation of team 
autonomy as early as possible in the event. In the case 
discussed here, this autonomy was facilitated by careful 
construction of a generative toolkit and choice of 
prototype tool (video) to leverage as much as possible 
the skills that participants bring to the event. By 
choosing tools and materials that were familiar to 
participants, they were able to constructively and 
efficiently conduct (teams completed their challenges 
on time) their collaborative ideation. For example, 
coaches’ availability, although meticulously scheduled 
to allow for time zone differences, was not utilized to 
the extent expected. Mentors generally play a 
substantive domain-specific role in hackathons that are 
face to face and are perceived as less effective when 
mentorship is provided remotely [9]. Despite this 
lessened reliance on mentorship to tackle both the 
activity design and film challenges, each team 
proceeded to complete creative projects. 

Second, hackathon design should emphasize the 
activity of making [18]. The notion of constructing an 
artifact as a form of ideation has profound implications 
for understanding stakeholder views on their work, their 
practices, and their community. As discussed above, 
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adequate scaffolding and guidance is key for facilitating 
authentic stakeholder generated artifacts from codesign 
projects. This dynamic becomes more critical in the 
context of a time constrained hackathon as described 
here.  

Participant stakeholders produced quality and 
detailed activity specifications using seemingly 
mundane artifacts such as documents and video 
enactments. 93% of the 19 responses to our post event 
survey were satisfied. 70% of the participants indicated 
that challenge 1 was most enjoyable. From our analysis, 
this positive engagement was affected by carefully 
crafted support for design processes through scaffolded 
templates, clear explanation of terminology, 
instructions, and strategically selected tools for making 
and prototyping.  

The quality and creativity of the ideas developed 
during the four-day event are evident in post hackathon 
initiatives. The “Snippets” design (illustrated above) is 
currently being prototyped for integration into a Tech 
Center application project. A number of the team 
members from that team also play a role in this extended 
and ongoing work as core contributors of the Dashboard 
Special Interest Group, a working group created to 
further engage students in the design activity generated 
by the hackathon event. (This working group is co-led 
by one of the authors.)  

A product discovery process is evident here. 
Through the hackathon codesign event, designers are 
able to act on creative innovation from stakeholders. 
The activity design document is a technical artifact, a 
detailed and structured specification for a user 
experience that can be operationalized for further 
refinement by a design team. Together, with the related 
film, designers are exposed to insights into an expressed 
need and its intended solution or enactment.  

As a mechanism for codesign and product 
discovery, hackathons require flexibility and openness 
for ideation on one hand and generation of technical 
artifacts and prototypes on the other. The challenge with 
this is the heterogenous background of the 
hackers/stakeholders and their potential unfamiliarity 
with the conceptual and technical domains required for 
efficient evaluation of expressed solutions. Importantly, 
the observations from the hackathon presented here 
suggest that generative toolkits that are scaffolded can 
accommodate both the authentic stakeholder 
perspective and tangible design artifacts needed to 
conduct product discovery.   

5. Conclusion 

The hackathon was a non-programming event. The 
caricature of hackathons as limited to “coders” (or 
hackers) is waning. In our view, the framing of codesign 

towards the human experience (with the tool) rather than 
the tool itself expands the source of organizational 
innovation from a broader set of stakeholders. 
Facilitating product discovery processes through 
codesign events, such as hackathons, can inform how an 
organization can converge on solutions that address the 
experiences of their community. 
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