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Hybrid hackathons, which combine in-person and online participation, present unique challenges for organiz-
ers and participants. Although now widely practiced, research on them remains fragmented, with limited
integration between hackathon studies and hybrid collaboration theories. Existing strategies for in-person
or online-only events often fail to address hybrid-specific issues, such as managing communication across
physical and virtual spaces and ensuring balanced participation. Our work examines hybrid hackathons
through the lens of hybrid collaboration theories, focusing on how organizers structure these events and
how participants navigate associated challenges. We frame our analysis using established theories of hybrid
collaboration, focusing on four key dimensions – synchronicity, physical distribution, dynamic transitions,
and technological infrastructure – that shape collaboration in hybrid events. Using an exploratory case study
of three hybrid hackathons, involving observations and interviews with organizers and participants, we
investigate how these dimensions are implemented and how they shape participant experiences. Our findings
show differing organizer approaches to the hybrid dimensions, leading to varied participant experiences in
access to resources, communication, and coordination. Implementation styles, favoring in-person, online,
or balanced participation, produced disparities in engagement. Organizers often relied on technology to
bridge physical and virtual spaces, but overlooked critical aspects such as time-zone management, dynamic
transitions, and targeted hybrid team support. Participants, in turn, adapted collaboration tactics in response
to gaps in event scaffolding, sometimes enabling collaboration, but at other times creating new challenges,
underscoring that considerations for the hybrid format are still not fully integrated into hackathon planning.
Learning from our findings, we offer practical recommendations for both organizers and participants to
improve planning, participation, and collaboration in hybrid hackathon events.
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1 Introduction
Hackathons are a global phenomenon. They are time-bounded events, attracting participants with
diverse backgrounds and expertise to work on a shared team project to create an artefact [15].
Hackathons have grown popular because they create a unique environment that fosters rapid
innovation and creativity [18], provide experiential learning opportunities [1, 43], and bring together
diverse participants where individuals can connect with potential employers, collaborators, and
mentors [50].
While hackathons have been commonly studied as in-person events, the global pandemic of

2020 and 2021 demonstrated that online events can also provide valuable collaboration spaces [29].
Online formats expanded opportunities [53] for those otherwise unable to attend due to financial,
visa-related, scheduling, or other constraints [15, 29, 49]. After the pandemic, as many returned
to in-person events, organizers began experimenting with hybrid setups that blend physical and
virtual participation. Prior work on in-person [38] and online hackathons [29, 49] offers valuable
insights, but hybrid events introduce distinct challenges. These include managing communication
across physical and virtual spaces, ensuring equitable participation for both co-located and remote
participants, and integrating multiple tools and platforms [33]. Strategies developed for either
in-person or online-only formats often overlook these hybrid-specific issues. Although hybrid
hackathons are now conducted globally, research remains limited. Existing studies have examined
hybrid hackathons in relation to goals such as education and skill building [16, 20], teamwork [39],
and industry skills [45], but have not systematically analyzed how these events are designed and
experienced through the lens of broader theories of hybrid collaboration. Our study addresses this
gap by examining how organizers prepare for and run hybrid hackathons, and how the hackathon
scaffolding they provide impacts participants and their teams.
RQ1. How do organizers prepare for and run hybrid hackathons?
Understanding how organizers plan and execute hybrid hackathons reveals the real-world

strategies used to manage the format. Although models of hybrid collaboration exist [33], it is
unclear whether and how they are applied in hackathon contexts, or whether they are sufficient,
since most have been developed in more controlled settings such as workplace collaborations or
long-term projects [9, 12, 33, 52]. Hackathons, in contrast, are fast-paced [15, 47], with small, diverse
teams working intensively over short periods, often without prior interaction [47]. Hackathons
comprise short-term goals and ad-hoc team formation, making them particularly useful sites for
studying hybrid work.
RQ2. How does the hybrid hackathon scaffolding impact participants and their teams?
Organizer considerations of the hybrid format shape the hackathon scaffolding, which in turn

affects participant experiences(RQ2) [11, 34]. Since hackathons are inherently collaborative [15],
their scaffolding influences how teams form across modalities (remote, co-located, hybrid), how
they work together, and the outcomes they produce [26].

To answer our research questions, we conducted an exploratory case study [42] of three hybrid
hackathons selected to reflect diversity in typology [13], size [34], duration [34], audience [28], and
goals/themes [34]. This approach enabled in-depth analysis of organizer practices and participant
experiences in real-world settings. We selected three hybrid hackathons to capture common yet
varied formats, enabling analysis of both overarching patterns and context-specific challenges. To
address RQ1, we conducted pre- and post-event interviews with organizers and observed their
events to understand planning and execution. To address RQ2, we observed selected participant
teams during the events and interviewed them afterward to examine how the hackathon scaffolding
shaped their collaboration experiences.
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Our findings indicate that, although one might expect fundamental hybrid dimensions, such as
synchronicity (managing synchronous and asynchronous interactions) and physical distribution
(integrating remote and in-person spaces), to be consistently addressed, this was not always the case.
Event logistics, such as size, goals, and audience, shaped whether organizers fully considered the
hybrid format, sometimes resulting in designs that favored one modality over the other. Organizers
often relied on technology to bridge physical and virtual spaces, but overlooked aspects such
as time-zone coordination, managing transitions between synchronous and asynchronous work,
accounting for participant technology preferences, and targeted support for hybrid teams. In
response to gaps in scaffolding, both organizers and participants adopted tactics that shaped
collaboration, sometimes supporting it, but at other times creating new challenges. Participant
tactics often prioritized convenience and flexibility, while organizer tactics were typically reactive
to communication or organizational breakdowns. These adaptations suggest that considerations of
the hybrid format are not yet fully integrated into hackathon planning, highlighting the need for
clearer guidance for both organizers and participants.
The contribution of this paper is twofold. First, we contribute to the understanding of hybrid

collaboration in hackathons by examining the rationale behind organizer decisions in structuring
hybrid events and exploring how these choices influence participant engagement and teamwork.
Second, we offer practical recommendations for organizers to enhance hybrid hackathon design
and for participants to maximize collaboration in hybrid settings. The remainder of this paper is
organized as follows: Section 2 reviews models of hybrid collaboration and their hybrid dimensions
as a framework for analyzing prior work in hybrid hackathons. Section 3 describes the study’s
exploratory case study approach, participant recruitment, and data collection methods used to
investigate hybrid hackathons. Section 4 presents findings across hybrid dimensions, illustrating
how organizer scaffolding of the hackathons influenced participant experiences and collaboration
dynamics. Section 5 examines implications for theory and practice, offering practical recommenda-
tions for organizers to enhance hybrid hackathon experiences and for participants to maximize
their engagement and coordination.

2 Background
In Section 2.1, we introduce and define the broader concept of hybrid collaboration, drawing from
existing dimension-based models [3]. In Section 2.2, we focus on how hybrid collaboration is
implemented in hackathon settings, providing a foundation for understanding hybrid hackathons.

2.1 Hybrid Collaboration
The term “hybrid” has been used to describe collaborative work environments combining both
physical and virtual modes [33, 36]. This setting allows two or more co-located participants to
collaborate with one or more remote participants, leveraging technological tools to bridge the
spatial divide and facilitate interaction [14, 37]. Hybrid settings also often reproduce asymmetries
between co-located and remote participants – such as unequal access to shared artifacts, informal
exchanges, or peripheral awareness – which can limit the visibility and participation of remote
members [5]. These systemic asymmetries are often navigated tactically by participants, who adapt
to constraints not fully addressed in the strategic design of hybrid events [6]. The proliferation
of hybrid environments further challenges participants to coordinate presence and participation
across multiple sites [10], manipulate distributed objects [24], and operate within overlapping
digital and physical modes [21]. As a result, hybrid collaboration demands new approaches to
interaction, task ownership, and resource management [5, 36]. Hybrid collaboration (termed mixed-
presence collaboration in the past [41]) has also become increasingly popularized due to the
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globalization of workforces and the flexibility required in collaborative work during the COVID-19
pandemic [4, 30, 32].
A traditional example of the hybrid collaboration model is Johansen’s time-space model [19],

which categorizes groupware along two dimensions – time (“same time” vs. “different time”) and
space (“same place” vs. “different place”). These dichotomies are used to categorize collaborative
activities into four distinct quadrants – same time, same place (e.g., in-person meetings), same
time, different place (e.g., phone or video calls), different time, same place (e.g., using a shared
physical document in a meeting room), different time, different place (e.g., asynchronous email
exchanges) [19]. While this dichotomous approach was useful for understanding groupware and
collaborative systems at the time it was developed [19], hybrid collaborative environments often
involve fluid transitions between synchronous and asynchronous work and between co-located
and remote interactions, blurring the boundaries between these categories [31]. As a result, models
proposed by Neumayr [31] and Lee and Paine [23] demonstrate that hybrid collaboration emerges
when the continua of both time and space intersect, making it distinct from purely co-located or
purely remote collaboration models [32]. Specifically, the Model of Coordinated Action (MoCA)
by Lee and Paine [23] presents synchronicity and asynchronicity – blending synchronous and
asynchronous interactions – and physical distribution – blending physical and virtual spaces.
Neumayr et al. [31] describe the interplay between these dimensions as dynamic transitions between
time and space, capturing the fluid movement across these continua, which defines the adaptive
and flexible nature of hybrid collaboration. The technological infrastructure (typically comprising
multiple tools and platforms) plays a critical role in facilitating these transitions, enabling teams to
move seamlessly between synchronous and asynchronous interactions and between physical and
virtual spaces [31, 33]. Tools such as Slack1, GitHub2, and Zoom3 allow hybrid teams to collaborate
across the full spectrum of Johansen’s model and support these dynamic shifts. Lastly, we consider
the complexities of collaborative groups in hybrid environments. Hybrid collaboration involves
two or more co-located participants collaborating with one or more remote participants [33, 37]
working across different locations and interacting at varying times, where multiple coupling styles
can coexist. Thus, we consider the team size and dynamic as impacting hybrid collaboration.
We use these dimensions from hybrid collaborative models as a framework to analyze hybrid

hackathons [3]. This approach aligns with how organizers may typically approach hackathon
design [3]. In Section 2.2, we discuss the relevance of the dimensions of hybrid collaboration –
synchronicity and asynchronicity, physical distribution, dynamic transitions, technological infras-
tructure, and team size and dynamics – to the hackathon setting.

2.2 Hybrid Hackathons
Much of the existing research on hackathons has focused on fully in-person or fully online for-
mats [15]. In-person hackathons benefit from real-time, face-to-face interactions, fostering creativity
and rapid problem-solving [48], while online hackathons depend on digital tools to facilitate collab-
oration across distributed teams [29]. However, hybrid hackathons – that blend elements from both
in-person and online formats – introduce a new set of challenges, necessitating unique strategies
for collaboration, team management, and technological integration. The hybrid format has gained
traction due to its flexibility [16, 45], adaptability [15], and inclusivity [39], particularly following
the COVID-19 pandemic [15]. The format requires robust synchronous and asynchronous tools for
effective collaboration [15]. However, existing studies have mainly focused on specific outcomes,

1https://slack.com/signin
2https://github.com/
3https://zoom.us/join
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such as education [16, 20], teamwork [39], and industry skills [22, 45]. These studies often do
not address how the hybrid collaboration dimensions – synchronicity and asynchronicity, physical
distribution, technological infrastructure, and team dynamics – shape the overall participant and
organizer experience. These dimensions are also critical to understanding the differences in “hybrid”
hackathons compared to fully in-person or online ones.

(1) Synchronicity and Asynchronicity: Communication is key in the early stages of collaboration
and hybrid work [9]; so, the absence of ongoing conversation due to integrating the remote
setting can lead to misaligned ideas [29]. While in-person hackathons rely almost entirely on
synchronous, real-time interactions [48], and online hackathons may incorporate synchro-
nous and asynchronous tools [29], hybrid hackathons necessitate deliberate coordination of
both synchronous and asynchronous modes of communication [29]. Current studies, such as
those by Porras et al.[39] and Khan et al.[22], have mainly focused on synchronous activities,
often starting with in-person interactions and transitioning to online collaboration. Gama
et al. [16] also mention using technologies such as Slack or Discord to foster synchronous
and asynchronous communication, but they do not address how these support collaboration
within hybrid teams.

(2) Physical Distribution: The physical distribution of participants – where some are co-located
in-person, and others participate remotely – and their spatial arrangements directly impact
how participants engage with the event. Porras et al.[39] and Gama et al.[16] note that
physical perks such as meals or co-working spaces encouraged in-person participation. Also,
the idea of maintaining local and online organizers to manage logistics across locations is
touched upon by Gama et al. [16]. Still, there is little exploration of how integrating physical
and virtual spaces affects hybrid teams during the events.

(3) Dynamic Transitions: In-person hackathons take advantage of physical proximity for sponta-
neous and synchronous collaboration, while online hackathons facilitate distributed collabora-
tion through digital platforms that allow for synchronous and asynchronous communication.
Existing research, such as Porras et al. [39] and Skrupskaya et al. [45], acknowledges the
importance of in-person meetings to build team dynamics and foster team spirit. However,
the studies do not follow participant engagement as collaboration shifts modality, how
these transitions affect team productivity, particularly in events spanning multiple days (e.g.,
maintaining momentum after an overnight break), and how this impacts hackathon results.

(4) Technological Infrastructure: Unlike in online hackathons, where technology is the primary
mode of interaction [29, 44], in hybrid events, technology must be integrated into both
physical and virtual spaces. Studies like Porras et al. [39], Skrupskaya et al. [45], and Gama
et al. [16] mention the use of platforms like Zoom and Slack in addition to the role of
asynchronous tools, such as Google Drive and GitHub [39]. However, they do not explore
how these technologies are incorporated into hybrid event infrastructure, the challenges posed
by those technologies in hybrid hackathons, and organizer and participant adaptations [6].
Studies also don’t emphasize how these tools might fail to integrate both modalities [5], thus
creating disjointed experiences for participants who must navigate multiple technologies
across modalities.

(5) Team Size and Dynamics: Research outside of hackathons has shown that team size impacts
participation, with smaller teams fostering more active engagement [7, 8]. In hackathons,
smaller, cross-functional teams of around four members from diverse backgrounds are found
to be more effective, while larger teams can improve coordination by dividing tasks into
subgroups [40]. However, the complexities of managing team size in hybrid hackathons
– whether small or large – remain unexplored in the studied literature. Hybrid settings,
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where teams are split between physical and virtual spaces, introduce additional challenges
in leadership, coordination, and resource allocation [17] that do not exist in fully in-person
or fully online settings. While some studies on hybrid hackathons, such as Skrupskaya et
al.[45] and Khan et al.[22] highlight the benefits of in-person meetings for team cohesion,
they do not fully examine how hybrid teams function once collaboration progresses.

Our paper fills this gap by examining multiple hybrid hackathons across diverse contexts through
the lens of these hybrid dimensions. By analyzing how organizers prepare for and run hybrid
hackathons and how participants experience the scaffolding that supports them, we provide action-
able suggestions and best practices for organizers. These suggestions also extend to how participants
can better prepare for hybrid hackathons.

3 Empirical Method
To answer our research questions, we performed an exploratorymultiple case study research [42, 51]
of three hybrid hackathon events. Drawing from Wohlin [51] and Runeson et al. [42], a case study
is: an empirical inquiry that investigates a contemporary phenomenon within its real-life context
using multiple sources of evidence, mainly when the boundary between the phenomenon and context is
not evident, without the investigators actively influencing the outcomes of the case. This approach is
appropriate because it allows us to study a new phenomenon – organizer considerations of the
hybrid format in event organization (RQ1) and participant experience of this hackathon scaffolding
(RQ2) – that has not been observable before in the context it occurs to draw insights about “how” it
takes place [42, 51]. Our study is framed by the hybrid dimensions (introduced in Section 2.1) and
organizer considerations of these dimensions in their hackathon setting (RQ1). We also focus on
teams as the unit of analysis as we explore participants’ experiences of the hackathon scaffolding –
in our case, the design of the event a team participates in – (RQ2). Our study has received approval
from the Institutional Review Board (IRB), ensuring that all data collection procedures adhere
to ethical guidelines for research involving human subjects. The following sections provide an
overview of our study setting, participant recruitment, data collection, and analysis procedure.

3.1 Study Setting
Hackathons come in different sizes and forms and are organized in different domains for different
goals. We conducted a multi-case study to get a comprehensive understanding of hybrid hackathons
that extend beyond a single event. We adopted the hackathon typology outlined by Drouhard,
Tanweer, and Fiore [13] because it offers a framework that categorizes hackathons based on
their primary goals into three categories: (i) Communal hackathons focus on building resources,
infrastructure, or culture within a community, with the primary goal of fostering professional
development and community building. (ii) Contributive hackathons aim to contribute to a larger
ongoing project by breaking the work into modular tasks that participants work on individually
or in teams. (iii) Catalytic hackathons showcase the utility of a dataset, technology, or approach,
challenging participants to generate new, innovative ideas. Using this framework, we further
categorized hybrid hackathons by size [28], duration [28], audience [34], and theme [34].

Thus, we selected three hybrid hackathon events that were open to public participation (both in-
person and online), representing distinct hackathon categories (c.f. Table 1). Although these events
are recurring and typically held annually, our study focused on a single instance of each hackathon.
These events varied in size, audience, disciplinary domain, and goals, allowing us to capture a
broad range of hybrid hackathon practices. Each hackathon was independently organized, with no
overlap in organizers or participants, and the participant compositions reflect the distinct nature
of each event. While the cases are diverse, they reflect typical forms of hybrid hackathons found
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in practice, ensuring relevance to the broader study of hybrid collaboration. Our goal was to gain
in-depth insights into how teams collaborate within the scaffolding of hybrid hackathons. Rather
than aiming for maximum coverage, we purposefully selected a small number of teams across the
three events to capture diverse perspectives based on team modality, size, and communication
approaches. We view this sample as sufficient for the aims of our study. While the findings are not
generalizable beyond these contexts, they offer rich insight into how collaboration unfolded across
different hybrid hackathon configurations.

Table 1. Study setting and hackathon selection

H1 H2 H3
Event Date October 2023 November 2023 June 2024
Typology [13] Communal Catalytic Contributive
Size (approx) [35] 603 participants 12 participants 55 participants
Duration [35] 24 hours (no break) 2 days (overnight break) 5 days (overnight break)
Goal/theme [35] Opportunity for stu-

dents to build technol-
ogy projects

Spread interest and knowl-
edge in a specialised open-
source database

Additions to the a com-
munity project

Audience [28] Students Students/Researchers Practitioners/Researchers

3.1.1 Hackathon 1 (H1). H1 was a large collegiate event with about 603 participants, including
in-person and virtual participants in attendance, hosted to provide students with a platform to build
technology projects. The in-person part of the hackathon took place on the campus of a large North
American University. The communal nature of this hackathon aligns with developing resources
and promoting professional development within a student community. The event occurred over
24 hours and spanned 2 days. It was the first in-person hybrid hackathon, where the primary
emphasis was placed on the physical space, playing a central role in the event’s organization, with
an opportunity for participants to join virtually. The hackathon concluded with presentations to
judges and a non-competitive showcase.

3.1.2 Hackathon 2 (H2). H2 was a three-day (48-hour) event to spread knowledge and interest
in an open-source database among students and researchers worldwide. The in-person part of
the hackathon took place on the campus of a large North American University. This hackathon
required participants to demonstrate the utility of a resource or approach, fitting the catalytic
model, where participants focused on creating novel contributions. The hackathon facilitated a
hybrid format, with 12 (in-person and online) participants in attendance. The hackathon concluded
with presentations to the other participants and feedback from mentors.

3.1.3 Hackathon 3 (H3). H3 was a five-day event that was organized to expand and improve an
existing handbook for reproducible, ethical, and collaborative data science. The in-person part of
the hackathon took place at a research institute in the UK. The contributive model applies here, as
participants worked on discrete tasks contributing to the larger, ongoing project (the handbook).
The event targets both new and existing contributors to the community resource, focusing on
those who are familiar with the project but welcoming new contributors to the opportunity to
join preparatory events to better understand the project and how they can contribute. The event
promoted collaborative contributions, and participants could choose short “contribution sessions”
to work collaboratively on the project’s content. The H3 hackathon agenda comprised five of
these contribution sessions throughout each day, spaced out from 08:00 UTC to 21:30 UTC. The
hackathon concluded with final presentations shared with other participants.
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3.2 Participant recruitment
We targeted both organizers and participants in each selected hybrid hackathon event to answer our
research questions (RQ1, RQ2). Organizers provide insights into the planning, setup, and execution
of hybrid hackathons (RQ1), while participants offer accounts of their experience working in their
teams within the hackathon scaffolding (RQ2).

For recruiting organizers, we employed two strategies. First, during the initial hackathon selection
process, we identified key organizer contacts involved in the event’s planning. These contacts were
invited to participate in the study. Second, we asked these primary contacts to recruit additional
organizers, specifically those in strategic roles, such as event coordination, technology management,
and/or team facilitation. This ensured we gathered a more comprehensive picture of each hackathon
organization from various organizers. We also employed two strategies to recruit participants. First,
we collaboratedwith the event organizers. The organizers supported us in sharing information about
the research with hackathon participants, encouraging participants across hackathon modalities
to sign up to participate. Second, by observation and after approval from the organizers, we
approached and recruited participant teams, targeting participants seen to be actively involved in
team collaborations during the event and particularly seeking teams across modalities.

3.3 Data collection
We collected qualitative data from event observations and participant and organizer interviews [2] to
understand how organizers prepare for and run hybrid hackathons (RQ1) and how the scaffolding
they provide impacts participants and their teams (RQ2). This approach aligns with the case
study method by comparing and corroborating findings across various data sources and gaining
complementary insights into findings. As our interest was in how participants and organizers
navigated hybrid-specific challenges during the event, we focused on qualitative methods rather
than measuring productivity or output. In this section, we introduce the study participants and how
data collection was handled using our research instruments [2] to address our research questions.

3.3.1 Observation. During each hackathon, we conducted live, non-participant observations to un-
derstand how the hybrid format shaped participant collaboration, communication, and engagement
within teams. Our role was strictly observational; we did not interact directly with participants or
organizers during the event. To guide the observation process, we developed a protocol focused
on participant interaction, technology usage, team roles, task coordination, and spatial dynam-
ics. Teams were selected for observation based on their initial modality (in-person, hybrid, or
online), and we also noted organizer interventions—such as announcements or mentoring check-
ins—when they directly influenced team activity. We documented observations using point-in-time
photographs and written field notes, without using specialized tracking devices. These materials
captured informal interactions and hybrid coordination practices in situ and were later used to: (i)
contrast interview statements with observed behavior and; (ii) inform follow-up questions during
interviews, allowing us to probe deeper into specific team practices and organizer decisions as they
occurred during the event. These observations provided contextual information about participant
and organizer behaviors [46], which do not necessarily come out through the interviews.

3.3.2 Interviews.

Organizers. Organizers played a key role in setting up the hackathon. The purpose of the orga-
nizer interviews was to understand how organizers planned, structured, and managed the hybrid
hackathons. We conducted semi-structured pre- and post-hackathon interviews to collect per-
ceptions of how organizers considered these dimensions in their hackathon scaffolding, where
participants in their teams collaborate at the hackathon event, thus addressing RQ1. We selected
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organizers based on their involvement in key aspects of hackathon planning and delivery to cap-
ture a range of perspectives on how hybrid events were scaffolded. In total, we interviewed 8
organizers across the three hackathons. In H1, we interviewed 3 organizers: two were responsible
for participant onboarding and coordination, and one focused on technical support and platform
setup. In H2, we interviewed 2 organizers: one technical coordinator and one main event organizer
involved in major decision-making. In H3, we interviewed 3 organizers: one focused on operational
delivery, one planning committee member supporting later time zones (Americas), and one leading
contribution sessions in the local time zone.

The 45-minute pre-hackathon interview consisted of three main parts. We started by first asking
the organizers about their experience in planning hackathons and their motivations for organizing
a hybrid hackathon (e.g. “How many hybrid hackathons have you organized before this one?”, “How
did you decide on a hybrid format instead of a purely in-person or online hackathon?” ). We also asked
them about how they had planned for the hackathon in line with the hybrid dimensions (e.g., “What
– if anything – did you do to prepare for the hybrid format? Prompt: [Participant communication],
[Participant location (modality)], [Technology use], [Mentoring], [Participant collaboration]” [19, 33]).
To target synchronicity, we asked questions about the organizers’ plans for supporting both
real-time and asynchronous communication and collaboration during the hackathon (e.g., “How
were you planning to support hybrid teamwork?”, “How did mentor onboarding work? Were mentors
made accessible to both online and in-person participants?”). For physical distribution, we focused
on how organizers integrated physical and virtual spaces to support collaboration (e.g., “Can you
describe the arrangements you made in the physical space to support the hybrid format?”, and “From
where did you expect remote participants to join?”). To address technology infrastructure, we
asked about the specific tools used and anticipated challenges (e.g., “What technologies were you
using to support the hybrid format?”, “What technology challenges did you anticipate and prepare
for?”). Finally, to explore team dynamics and structure, we inquired about role assignments
within hybrid teams and examples of how hybrid setups worked (e.g., “How did you expect team
formation for the hackathon? [spontaneous, pre-arranged, ...] and how did you support them?”, “Were
roles like moderator/leader suggested to the groups?”). Lastly, we asked about any challenges faced
while planning and expected during the hackathon event (e.g., “What were the challenges faced in
planning [hackathon]?”, “Can you share what challenges you might expect with the hybrid format?” ).

The 30-minute post-hackathon interview focused on reflections of the impact of the hackathon
scaffolding implemented by the organizers (e.g., “Which - if any - issues did you become aware of
related to the hybrid format during the hackathon?”, “Which teams did you think the hybrid set-up
worked very well for? Why was this the case?”, “Any instances of teams you thought did not manage
the hybrid format well? Can you describe what went wrong?” ). These questions served as a basis for
us to contextualize the organizers’ responses and assess whether they made hybrid considerations
for their hackathon scaffolding and their perceived impacts on the participants in their teams.

Participants. To answer RQ2, we focused on the participant experience. We asked participants
about their collaboration experience, the challenges they faced working in hybrid teams, and their
overall satisfaction with the event’s structure. The aim was to gather in-depth qualitative data
on participants’ perceptions of the impact of the hackathon scaffolding on their teamwork and
collaborative process. This also allowed us to compare and contrast the unique challenges and
insights between teams, directly informing our understanding of collaboration at hybrid hackathons.
From the participants who showed interest, we selected 3 teams per hackathon (c.f. Fig.1) based
on their different team configurations (hybrid, in-person, and online teams) to capture a broad
spectrum of experiences in understanding the impacts of the hackathon scaffolding. We aimed to
interview at least two members per team – including individuals who participated in-person and
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online for hybrid teams – to capture multiple perspectives and avoid relying on a single viewpoint.
In total, we interviewed 18 participants from 9 teams across hackathons (3 teams for each hackathon,
c.f. Fig.1) Moreover, we decided to interview participants individually to allow them to speak freely
and potentially reveal differences in their perceptions about how they collaborated as a team.

Fig. 1. Study participants — hackathon participants and organizers — across the studied hybrid
hackathons (H1, H2, H3).
Teams are identified by their overall mode of participation: in-person, online, or hybrid, with hybrid teams
including both in-person and remote participants at any point during the event.
Participants are also labeled by their individual mode of participation: in-person, online, or switched. Switched
refers to participants who changed their primary mode of participation during the event (e.g., from in-person
to online).
Each hackathon involved a distinct set of study participants, with no observed overlap.

The 45-minute post-hackathon interview consisted of four main parts. We started by first asking
the participants about their motivations to participate in the hackathon event and their mode of
participation (e.g. “Why did you decide to participate [in person, remote]?”, “How did you participate
in the hackathon? [in person, remote]?” ). Second, we went through the hackathon stages and asked
them about how they decided with whom to work together as a team, which projects they worked
on, how they approached their collaboration, and which tools they used (e.g. “Did you join as
part of a pre-formed group or decide to form a group at the event?”, “Can you describe how you
communicated with your groupmates?”, “Was everyone on the same page?”, “What technologies did
you use as a team?” ). Third, we asked participants about their perception of their hackathon artifact
and contributions and any impact the hybrid format can have on the team outcomes (e.g., “How did
you put everything together?”, “Did being [in person, remote] affect your ability to contribute? How
so?”, “Are you satisfied with the outcome of your project?” ). Lastly, we asked participants about their
perception of the event design and their perception of how it supported their collaboration as a
team (e.g. “How did the event’s organization affect your collaboration (e.g. mentoring checkpoints,
games, food, etc.)?”, “How well did you think your team collaborated? What was particularly good
or bad about the experience?” ). These questions served as a basis to examine how the hackathon
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scaffolding facilitates or hinders collaboration and discuss the perceptions of team satisfaction and
team outcome (artifact) due to the considered hybrid dimensions.

3.4 Analysis procedure
We transcribed the audio recordings of all interviews using an online transcription software 4,
then proceeded with data coding. The coding process began with a deductive approach, using
predefined dimensions from the literature – synchronicity, physical distribution, team dynamics,
dynamic transitions, and technological infrastructure – as a basis for the initial codes. For example,
in the analysis of organizer interviews, we coded organizer plans and strategies for managing
synchronicity (e.g., handling synchronous and asynchronous communication among participants in
their teams) and the challenges faced during implementation (RQ1). For participants, we examined
how they experienced the organizers’ scaffolding efforts around these dimensions and how they
navigated teamwork within the hackathon scaffolding (RQ2). Afterward, we applied the initial
codes to each interview, with one researcher responsible for developing and assigning the codes and
another researcher supporting by double-checking the appropriateness of each coding assignment
(i.e., ensuring the code fit the given statement). As we progressed, we revised the list of codes,
incorporating inductive coding to capture new themes emerging directly from the data, particularly
those unique to the hybrid format. For instance, the research team discussed whether to introduce
a new code when interviews introduced additional information that did not align with the existing
codes. This process led to the identification of new codes related to synchronicity (e.g., time zone
differences), dynamic transitions (e.g., transitions between physical spaces), technology infrastructure
(e.g., tools suggested by organizers, tools utilized by participants, technology use over time), and team
dynamics (e.g., team modality composition, hybrid team management, sub-grouping, parallel tasks,
leadership). We iterated this process until no further codes emerged. Once the final list of codes
was applied to all interviews, we clustered the codes into four overarching themes, focusing on
categories closely aligned with our research questions and the hybrid context.

4 Findings
In this section, we outline our findings related to organizer considerations of the hybrid dimensions
(RQ1) and participant experiences of these considerations in the hackathon scaffolding (RQ2). These
are documented by each hybrid dimension namely synchronicity (Section 4.1), physical distribution
(Section 4.2), dynamic transitions (Section 4.3), technological infrastructure (Section 4.5), and team
size and dynamic (Section 4.4). In addition, we will elaborate on additional considerations within
the hackathon scaffolding that impacted the participant (Section 4.6).

4.1 Synchronicity
Hackathon participants needed to coordinate across time and modalities to plan tasks, allocate
responsibilities, resolve technical issues, and integrate contributions. These collaborative activities
were strongly influenced by the means of communication they used. Across the three hackathons
we studied, synchronous and asynchronous means of communication played a critical role in
facilitating coordination, ensuring shared awareness of activities and expectations, and resolving
conflicts. However, in H1 and H2, issues arose not just from the tools themselves, but from a
misalignment in communication expectations and inconsistent visibility between in-person and
online participants. These may have affected participants’ ability to stay on task, engage fully in
team and event activities, and adequately respond to changes in the hackathon agenda.

4Otter.ai
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Organizers in H1 ensured that key sessions were streamed via Zoom. These sessions included
the opening and closing ceremonies, seminars, judging, andmentor check-ins. This was an organizer
strategy to make these events accessible in real-time for both in-person and online participants.
However, we observed no explicit strategies to synchronize communication between modal-
ities, and no interactions from online participants during the streamed group sessions (obs. 5). For
team communication and coordination, organizers introduced a centralized online platform
– Discord – as a strategy to provide event updates to participants and to simplify the logistics of
handling and communicating key engagements across modalities. For instance, the organizers
introduced virtual judging, which required participants to be “in [Discord] channels [...] waiting to
be judged” (O1-H1). While this strategy may have helped with some aspects of synchronization,
issues emerged when in-person participants overlooked or ignored online communications
because they were immersed in the co-located setting. Organizers expected participants to monitor
Discord while attending in-person events. However, when these expectations failed, organizers
adopted an in-situ workaround by issuing dual announcements – where verbal announcements
complemented Discord updates – as an ad-hoc tactic. O3-H1 noted: “people in person just kind of
tune it out [of Discord], [...] we have to make two announcements in two ways” (O3-H1). Despite these
efforts, online participants encountered challenges in gaining visibility and clarity on the
event agenda. As one organizer observed, “sometimes the online participants were confused as to
what to do” (O2-H1). This may have been a result of online participants of hybrid teams needing to
actively negotiate synchronicity – deciding when to be online, what needed live alignment, and
how to maintain shared understanding, particularly in time-sensitive contexts like project judging.
Teams in H1 also used synchronous check-ins to realign: “Everyone in our project was aware of what
everyone else was doing” (C1-H1). Team members maintained situational awareness through
quick updates in Discord or Zoom, sometimes prompted by progress announcements rather than
formal status checks. C1-H1 reported: “Like if someone finished that module of the project, and they
would just say I’m finished” (C1-H1). However, maintaining real-time awareness across modali-
ties was uneven. In-person participants could glance at each other’s screens or tap teammates
directly, while online participants sometimes experienced asynchronous lags in responses. For
example, C1-H1 noted that showing work in person was easier than waiting for remote teammates
to notice Discord messages: “It was easier to just show someone in person what I was doing [...] but for
the online guys, we had to wait until they saw the message or the shared screen, which slowed things
down” (C1-H1). C2-H1 found Discord’s screen sharing as a helpful tactic to bridge the lags, allowing
both remote and in-person collaborators to view their screens: “on Discord you can share your screen
[...] so they could see actively what I was doing” (C2-H1). C2-H1 further preferred Discord’s method
of screen sharing, where multiple users can share their screen independently, and switch between
others’ screens as they wish: “I also prefer this over in person [...] it’s very annoying to try to see one
person’s screen when others are also trying to look. [...] It’s very difficult to collaborate [...] without a
full screen-share in front of your face.” (C2-H1). Sustaining synchronicity between participants in
H1 also appeared to require deliberate check-ins and additional coordination as a tactic to
overcome lags. As A1-H1 put it, “there was a little bit of a disconnect [...] because we weren’t available
to answer each other” (A1-H1). Additionally, participants introduced personal Zoom accounts to
complement Discord and improve live collaboration—coordinating times asynchronously before
switching to Zoom: ‘we had Discord [...] so we were texting each other about when we should have a
Zoom call” (A2-H1).
Participants in H2 relied on both synchronous and asynchronous communication to organize

their work, seek support, and coordinate with others. Synchronous interactions were central to

5We use “obs.” to mark findings that are based on observation notes.
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maintaining real-time alignment within and across teams. Organizers utilized a persistent
Zoom setup as a strategy: “We decided that it’s simpler just to have one Zoom and multiple rooms
so that people can connect to these rooms” (O1-H2). This design aimed to support a continuous
connection to the main event while enabling private team discussions in in-person and virtual
(Zoom) breakout rooms. Despite this setup, organizers recognized the difficulty of achieving
an engagement balance across modalities: “Some people maybe don’t feel like they are gonna be
heard. Like they’re speaking virtually into a conference room where everybody’s just kind of chit-
chatting” (O2-H2). This highlighted social barriers to synchronous participation, even when
technical access was available, requiring additional facilitation to support balance across modalities.
Participants in H2 also had to time and initiate their synchronous interactions with organizers.
While floating mentors like O1-H2 and O2-H2 were available, O2-H2 explained that support relied
on participant initiative: “It’s always communicated that they can reach out at any time [...] like
come and ask questions – we’re here to help” (O2-H2). While this may have worked well for in-person
participants or those comfortable with initiating their own synchronous interactions, this may
have placed an additional burden on less confident individuals or on remote participants to time
their requests appropriately. C4-H2, an online participant, noted challenges: “The communication
was okay, but it could’ve been more clear [...] sometimes I wasn’t sure where to ask” (C4-H2). Discord
was intended as a shared asynchronous communication space, but not all participants used it
consistently, due to communication confusion or device limitations. C2-H2 noted: “some of us [...]
were working from laptops where Discord isn’t allowed. So we would have to log into our phone or
something to check Discord” (C2-H2). To manage this, the team adopted a supplementary channel
strategy, using email alongside Discord: “There was a little bit of mixed mode. We did some emails
back and forth [...] some people notifying on the [...] Discord channel, but it was a little confusing”
(C2-H2). Inconsistent use of a dedicated channel may have caused lags in responsiveness
and planning, with some members missing key coordination moments. As C2-H2 reported: “Two
out of our six members [...] missed [sync meetings]” (C2-H2).
H3 demonstrated more intentional coordination of synchronous and asynchronous communi-

cation compared to H1 and H2. This intentionality was reflected in multiple ways. Organizers
implemented a strategy where all participants, including those in person, would collabo-
rate via planned collaboration sessions via Zoom using their laptops to maintain parity in
engagement. As O3-H3 explained, this setup was to avoid the exclusion of remote participants:
“We encourage everyone to join on their laptops with cameras on, even if they’re in the same room, to
avoid excluding online participants” (O3-H3). We observed that the use of Zoom, as the shared
synchronous space, was generally adhered to during collaboration sessions, even when par-
ticipants were co-located (obs.). However, it is reasonable that offline interactions outside of the
Zoom sessions could occur. A2-H3 noticed that for remote participants: “Sometimes the room is
muted, but people are actually speaking together” (A2-H3). A2-H3 also added that participants at
“the hubs [were] not very interacting with online as much as you would have if they are all of them
online” (A2-H3). Asynchronous coordination appeared more integrated in H3 than in H1
and H2. Organizers provisioned dedicated channels for ongoing discussions and announcements,
project contributions, and collaborative documentation. A1-H3 described the contribution process:
“We communicate on Slack during the event [...] I would always ping on Slack” (A1-H3). They also
described using Framapad to maintain awareness and documentation of task updates: “There’s a
documentation [Framapad] where you [...] write about what you want to achieve [...] what others are
working on” (A1-H3). Organizers also supported GitHub-based workflows: “Most of the contributions
happen on GitHub, so that’s pretty well defined” (O3-H3). Importantly, participants adapted by
utilizing specific tools to fit their individual needs. B1-H3, a remote participant, explained
that they worked after hours and relied on GitHub as their main interaction space, as opposed to
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Slack: “Most of the conversations were happening under the [Github] pull requests [...] I would check
Slack once in a while, but mainly relied on GitHub and Zoom” (B1-H3). These measures reflect a
more pre-structured and intentional scaffolding than seen in H1 and H2, where organizers offered
fewer concrete participation guidelines and relied more on participant initiative.

Aspect H1 H2 H3
Synchronous
Coordination

• Key sessions streamed via
Zoom (e.g., ceremonies,
judging, mentoring)

• No explicit organizer strate-
gies to synchronize across
modalities

• Teams used check-ins and
quick updates for situational
awareness

• Persistent Zoom setup with
multiple rooms for continu-
ous connection

• Private team discussions in-
person and via virtual break-
out rooms

• Planned Zoom-based collab-
oration sessions, structured
synchronous work

• All participants encouraged
to join via their own laptops
regardless of modality

• Zoom adhered to even by co-
located participants

Asynchronous
Coordination

• Discord used for updates,
but adoption was uneven

• Teams supplemented with
personal tools (Zoom, iMes-
sage)

• Multi-stream screen sharing
enabled remote–in-person
collaboration

• Discord available, but in-
consistently used due to ac-
cess/device issues

• Email used alongside Dis-
cord as fallback, asynchro-
nous tactic

• Organizer-provisioned
asynch tools (Slack, Frama-
pad, and GitHub) used
consistently by participants.

• Participants selected tools
based on collaboration
needs

Challenges • Communication misalign-
ment led to dual announce-
ments

• Remote participants faced
agenda visibility issues

• Social barriers limited on-
line engagement

• Uncertainty for remote par-
ticipants around organizer
access

• Mixed tool use (Discord,
email) caused lags and plan-
ning issues

• Offline interactions outside
Zoom sometimes excluded
remote participants

Impact • Shared awareness required
effort to negotiate syn-
chronicity

• Participant tactics (e.g.,
screen sharing, pings) aided
awareness but coordination
remained uneven

• Engagement varied by ini-
tiative and access

• Async communication with-
out structure led to coordi-
nation gaps

• Integrated synchronous
and asynchronous tools
supported equitable collabo-
ration

• Participants adapted tool
use to fit personal collabo-
rative needs within the in-
frastructure

Table 2. Summary of synchronicity findings across H1, H2, and H3

4.2 Physical Distribution
Across all hackathons, organizers recognized the importance of balancing physical and virtual
spaces to support hybrid collaboration. However, the degree of integration between in-person and
online participants varied.
Our observation was that organizers designed H1’s physical setup as a strategy to focus

primarily on in-person participants and teams, with virtual spaces such as Discord serving as
supplementary platforms rather than being fully integrated into the event structure (obs.). This was
likely because the organizers expected more in-person participation as opposed to a more balanced
or significant online participation. The physical distribution of space in H1 encouraged in-person
socialization and informal networking, but at the cost of hybrid inclusivity. Large communal areas
supported spontaneous interaction, as noted by B1-H1: “[...]We really made friends with the team next
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to us. And when we were on our break or something, we would just chat with them” (B1-H1). However,
the open-plan layout also led to noise and distractions: “[...] more distractions happened in
person because lots of noise and different people coming up to you and stuff like that” (B1-H1). In
response, B2-H1’s team tactic was to relocate to quieter side rooms: “We went in a different room
[...] not in the big room, but it was like a smaller room” (B2-H1). While these rooms helped reduce
distraction, they were not dedicated team spaces nor optimized for hybrid engagement (obs.). In
some rooms, organizers used 360-view video tools as a strategy to support mutual visibility and
audio capture; however, the side rooms were not dedicated to teams but to smaller group
events like seminars (obs.). Hybrid teams, therefore, had to independently manage their
setups, frequently alternating between physical and virtual spaces due to the lack of integrated
hybrid infrastructure. Participant C2-H1 highlighted how noise at the venue disrupted collaboration
during key moments like pitch recordings, prompting a full shift to remote work as a tactic to
mitigate these issues: “[...]The noise levels at the venue made it difficult to record our pitch video, so
we transitioned to remote work” (C2-H1). This highlights how H1’s physical distribution created
barriers to hybrid collaboration and, in some cases, led teams to disengage from the in-person
setting entirely (see Section 4.3). Overall, while H1’s physical distribution facilitated in-person
engagement, it overlooked the complexities of hybrid participation.Without hybrid-friendly
spaces, teams had to manage their own hybrid setups, often leaving remote participants at
the periphery, with their engagement setup limited to Zoom sessions and not embedded in the
overall event structure. As one organizer acknowledged: “The online folks could join using Zoom [...]
but we didn’t integrate them much beyond that” (O2-H1).

In H2, we observed that the organizers implemented strategies to deliberately integrate physical
and virtual spaces for both in-person and hybrid teams (obs.). Unlike H1, where in-person col-
laboration was dominant, H2 incorporated four (4) dedicated hybrid spaces equipped with
Zoom setups to facilitate communication between in-person and virtual participants. This setup
marked a beneficial improvement from H1, where such dedicated spaces were lacking. In H2, both
in-person teams and in-person members of hybrid teams could also use these rooms, with Zoom
connections to the communal room. C2-H2, who was initially in-person for the idea generation
session of the hackathon, commented on the space setup: “The hybrid setup was also nice. The
reason I was in [physical] breakout room three (3) is because it also had a Zoom connection [...] there
were some people online that also are interested in the idea so I spoke with them with the Zoom setup”
(C2-H2). Despite improvements, noise remained a challenge, particularly in the communal
spaces where multiple teams worked in parallel. These areas enabled informal interactions and
spontaneous networking, but also caused acoustic distractions, prompting teams to seek quieter
environments. B1-H2 and B2-H2 described initially trying to find quieter corners before relocating
to separate rooms as a tactic to improve focus: “Based on our experience on Friday, we know that the
noise will probably disturb us, so we decided we need to go to a side room.” (B2-H2). “There was a lot
of parallel conversation going on in the main room. So we just moved out to the second floor [room]
to avoid that, and have like a whiteboard of our own.” (B1-H2). For virtual participants, dedicated
Zoom breakout rooms helped structure collaboration by mimicking the spatial and task-based
dynamics of in-person settings. Team C used them to divide into sub-teams that focus on specific
tasks, and move between these virtual spaces as needed: “We had several breakout rooms, and people
were just roaming around like in a physical room” (C4-H2); “We split the work into three parts, and
we asked for different breakout rooms [...] then we started communicating and working on what we
needed to do” (C4-H2). Overall, H2 demonstrated notable improvements in hybrid space design
over H1, particularly through the creation of dedicated hybrid-friendly rooms and the integration
of Zoom in connecting physical spaces.
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H3 adopted a different strategy by prioritizing online engagement while treating physical
hubs as supplementary spaces for local activities. Interviews with organizers suggest this
orientation through their descriptions of the organization of physical venues – limiting in-person
access to just a few days, emphasizing the centrality of online tools, and framing physical hubs as
optional, flexible, and supplementary. O1-H3 described the autonomy given to local hubs: “It’s up
to the local hub organizer on how to get organized [...] as long as it aligns with the broader guidelines”
(O1-H3). While hubs were equipped for hybrid collaboration, organizers deliberately limited their
use to a few days rather than the full event to reduce logistical burdens, such as securing long-term
space. As O3-H3 explained: “We do keep that for just a couple of days [...] It can be a lot to find a
meeting room that’s free for a whole week” (O3-H3). This arrangement may have supported more
consistent online participation, asmost collaboration occurred in shared digital spaces rather
than across physical and virtual settings. H3 organizers enabled this virtual environment using
hybrid tools like Slack, Zoom, and Framapad. Participants in physical hubs could engage in person,
but the focus remained online. C1-H3, who attended one of the hubs, described the setting as a
shared workspace, where “[...] everybody was just working on their computers [...] then it was just like
sharing a working space” (C1-H3). Still, C1-H3 confirmed that virtual engagement remained central:
“It was nice to have someone around in person for small doubts or a quick chat [...] but mostly, we were
all working on our computers, [...] on Slack and Zoom” (C1-H3). B1-H3, who participated fully online
throughout the event, chose this mode as it fit their schedule and preferences: “I actually like the
remote stuff, because in the end, I ended up doing it after working hours [...] so I could take a break
and then contribute” (B1-H3). The strategy to treat physical spaces as secondary may have
helped reduce noise challenges seen in H1 and H2. However, the flexibility afforded to local
hubs meant that participants’ experiences may have varied depending on how those hubs
were configured, although we did not observe many differences (obs.). A1-H3, who participated
remotely, noted their collaboration with in-person hub participants: “I got to see how they were
working together and trying to collaborate with us [...] I saw that visually through the hub space”
(A1-H3). Still, maintaining a balance between online and in-person interaction remained a
challenge. A2-H3, the other team member of A1-H3 at a physical hub, pointed out moments of
disconnect when in-person participants focused on local conversations: “Inside the hub, we
have this huge screen with Zoom, but sometimes there’s a disconnect [...] people are muted, chatting
amongst themselves in person, and the online people don’t hear everything” (A2-H3). We summarize
our findings in Table 2.

4.3 Dynamic Transitions
Across the three hackathons, the concept of dynamic transitions – where participants switch
between in-person and online modalities – was present but not always explicitly scaffolded.

In H1, the hybrid model was maintained to promote accessibility, especially for those unable to
travel to the venue: “We’ve kept the hybrid model just to keep kind of accessibility to students who can’t
travel here” (O2-H1). Organizers also allowed participants to move freely between physical and
virtual modes. While inclusive in intent, this hybrid flexibility lacked structured support when
participants chose to transition for various reasons. Some participants adopted transitions
as a tactic to manage their working conditions. For example, B1-H1 chose to switch to remote
participation later in the event for personal comfort: “I wanted to work from the comfort of my home,
so I switched to remote work later in the event” (B1-H1). Similarly, C2-H1 described moving online
due to distractions: “The noise levels at the venue made it difficult to record our pitch video, so we
transitioned to remote work” (C2-H1). These participant-driven, informal transitions led to
collaboration breakdowns, as A2-H1 noted: “Online decision-making was a little bit messy after
transitioning” (A2-H1). However, some teams navigated transitions by planning ahead, using
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Aspect H1 H2 H3
Hackathon
Space Design

• Large communal areas and
smaller side rooms provided

• No dedicated hybrid spaces;
setup favored in-person
teams

• Main communal space plus
hybrid rooms with Zoom se-
tups

• Dedicated breakout rooms
supported a hybrid team
structure

• Local hubs as supplemen-
tary to a virtual-focused
agenda

• Hubs open for short dura-
tions under shared guide-
lines

• Collaboration centered in
shared digital spaces

Noise and Dis-
ruptions

• Communal spaces were
noisy, disrupting hybrid
teams

• Smaller rooms were quieter
but not hybrid-friendly

• Teams relocated from noisy
spaces to quieter rooms

• Hybrid-dedicated rooms re-
duced disruptions

• Limited use of hubs mini-
mized noise-related issues

Challenges • Noise disrupted hybrid col-
laboration

• No hybrid setups; teams
managed on their own

• Noise in communal spaces
disrupted collaboration

• Occasional disconnects be-
tween local and virtual par-
ticipant interactions

• Hybrid experience varied by
hub configuration

Impact • Hybrid teams struggled to
coordinate across modalities
and manage setups indepen-
dently

• Hybrid spaces strengthened
integration between modali-
ties

• Virtual-first design and lim-
ited hubs fostered more bal-
anced engagement, though
varied by hub

Table 3. Summary of physical distribution findings for H1, H2, and H3

in-person, synchronous periods for idea generation and task alignment, and leaving task
execution for remote work. These transitions also served as tactics to manage collaboration
conditions. Team C, for example, used the opening hours on-site to coordinate: “I met with my
team, there was one person in person with me, and then two virtual, and we all basically just called in,
went over each prompt and decided which one we would want to target” (C2-H1). During this early
window, they made time-sensitive decisions – such as selecting an interface design – while still
co-located. The team continued working asynchronously after transitioning, as C2-H1 described: “I
left [...] to record my part of the video back in my dorm because it was very loud at the room that they
were hosting it in [...]” (C2-H1).

H2 organizers introduced slightly more deliberate strategies to support transitions. For instance,
the presence of a designated online organizer appeared to be an intentional strategy to
provide a point of contact for virtual participants (obs.), including those transitioning from
in-person to online participation. Still, teams had to coordinate transitions independently.
C2-H2, took advantage of the hybrid format to attend in person on the first day for networking
and team formation: “I was there in person the first day to see who are the other participants and who
might be interested in my idea [...] So it’s good to meet with them in person” (C2-H2). By the second
day, they moved online to align with their remote team: “If I was on-site, I would be the only person
on-site and then everybody else would be virtual on my team. So [...] I said it would be able to make
more sense for me to be virtual as well so I can coordinate with them all remotely” (C2-H2). Yet, as in
H1, participants in H2 reported coordination issues after transitions. C3-H2 reflected on the
slower pace of online work: “In hindsight, I believe that working in person would have allowed me to
receive feedback more quickly or obtain necessary advice when my work wasn’t proceeding smoothly”
(C3-H2). C2-H2 also commented that, “Two out of our six members were a little less engaged. So, for
example, if we said we were gonna meet at two, they missed that” (C2-H2).

H3 organizers’ strategy of limiting physical hub operation introduced structure to transi-
tions and reduced unplanned shifts. The event was designed so that in-person hubs operated
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only on selected days, while most of the event was conducted online (see Section 3). Organizer
O3-H3 noted: “We encourage people to keep in-person hubs to a day or two [...] to give people the
opportunity to come into the online spaces and to participate there as well, so that we don’t wind
up losing that broader connection to the global community” (O3-H3). C1-H3 experienced a mix of
participation modes, attending a physical hub briefly before continuing online: “I just booked two
days for the week. That’s like, I just attended like one day in-person” (C1-H3). Following C1-H3, this
setup may have reduced the frequency of transitions by encouraging participants to plan
their attendance in advance. However, H3’s strategy did not eliminate dynamic transitions
due to personal reasons such as illnesses: “On the first day, I was online, I was a bit sick [...] then on the
second day, I joined in person. So it was a good experience to be able to work from home and then later
join in person” (A2-H3). Still, it is possible that reduced unplanned transitions may have led to
a more stable collaborative environment, contrasting the more reactive and participant-driven
transitions observed in H1 and H2. We summarize our findings in Table 4.

Aspect H1 H2 H3
Scaffolding and
Planning

• No structured plans or
scaffolding for modality
transitions

• Teams coordinated transi-
tions independently

• Informal support via a des-
ignated online organizer

• Teams still coordinated
transitions on their own

• Hub availability planned
for limited days

• Strategy may have limited
physical attendance and
reduced unplanned shifts

Flexibility for
Participants

• Participants occasionally
switched between modali-
ties

• Transitions were unstruc-
tured and based on per-
sonal circumstances (e.g.,
fatigue, noise)

• Flexibility valued, espe-
cially for aligning with re-
mote teammates

• Post-transition collabora-
tion sometimes lagged in
responsiveness

• Participants had the op-
tion to attend physical
hubs when available

• Virtual-first design
reduced the need for
frequent transitions

Challenges • Reactive transitions to re-
mote work led to collabo-
ration breakdowns

• Post-transition coordina-
tion issues, delayed feed-
back, and affected cohe-
sion

• Dynamic transitions still
occurred despite planning
constraints

Impact • Dynamic transitions en-
abled needs-based partici-
pation

• Planned transitions
helped maintain collabo-
ration momentum

• Communication and en-
gagement slowed during
remote phases

• Physical hub limits re-
duced unplanned transi-
tions

• Virtual focus contributed
to a more stable collabora-
tion environment

Table 4. Summary of dynamic transitions findings across H1, H2, and H3

4.4 Team Size and Dynamic
Across H1, H2, and H3, organizers implemented differing strategies for team size and dynamics,
which may have impacted how participants formed teams, how leadership roles emerged and were
defined within teams, as well as task distribution and teamwork over the hackathon period.
In H1, organizers recommended teams of 2–4 members, with team formation arranged by

organizers via Discord channels and in-person team formation events. O2-H1 described
the Discord team formation strategy: “We have a team formation channel in the discord for people
to introduce themselves and say: I’m looking for X number of teammates, or this is me, I’d like to
join a team” (O2-H1). O2-H1 also noted the in-person team formation strategy: “[...] we offered
team formation [event] at the beginning [of the event] about 8 am.” (O2-H1). Following this, O1-H1
observed students forming teams organically: “I walked into the [event] room [...] there was like
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a couple students in there, so I was like – “Are you guys all on the same team now?” They were like
– “Yeah, I guess we are now”.” (O1-H1). A Zoom connection to the physical room was provided as
a strategy to support online participation. However, no online interaction or hybrid teams were
observed during the team formation event (obs.). Some team activities were not completely
synchronized with the digital infrastructure, leading to fragmentation in how teams engaged
with organizers and access to shared resources. For instance, some teams formed in person never
registered on Discord, excluding themselves from organizer-coordinated mentoring and judging
workflows (see Section 4.5): “Some of the people formed teams in person here [...] but then they
never created their teams in the Discord. So we have no way to [...] record the team exists [...] they
kind of got excluded” (O3-H1). Once teams were formed, leadership roles were not formally
assigned. According to O2-H1, leadership often defaulted to whoever set up the team in Discord:
“Whoever makes the team on Discord [...] that member automatically becomes like the lead. We don’t
ask for them [...] we assume that the teams are gonna figure that out” (O2-H1). However, there were
other patterns of leadership assignment by technical expertise. C1-H1, an online team member
of a hybrid team, assumed a leadership role due to their technical expertise, as participant C2-H1
explained: “[C1-H1] has the most background in this. He knew what needed to be done and he was
in charge of what was going on” (C2-H1). In H1, task distribution appeared to be driven by
technical skill or resource availability, with participants quickly assuming roles based on
capability. For example, C1-H1 and C2-H1 discussed task distribution in their team, where C1-H1
handled programming, while others supported data collection, UI design, and project presentation.
For example, C2-H1 reported: “[team member] who was virtual was in charge of UI design [...] while
[C1-H1] was coding and kept track of what needed to be done for that part. And then [other team
member] and I basically helped out what needed to be done like intern work [...]” (C2-H1). Task
distribution also appeared to be connected to pairing or sub-teaming. Sub-teaming was
often influenced by modality and time zones. B1-H1 confirmed this: “We decided to split up so we
can essentially like gain more learning opportunities [...] we had different time commitments” (B1-H1).
C1-H1 also described close collaboration with another online member in their hybrid team: “[...]
their skill set required more direct collaboration with me since the user interfaces directly impacted
how I program the software” (C1-H1). Overall, H1 organizers provided basic scaffolding for
team formation, role emergence, and task distribution. However, H1 lacked mechanisms to
ensure teams were consistently integrated into the digital infrastructure, contributing to fragmented
coordination and uneven access to support.

In H2, team formation was guided by a suggested team size of 2 – 7 members. Team formation
occurred on the first day during a hybrid event, where participants pitched ideas and explored
shared interests. C2-H2 described how pitching led to team building: “I was in person the first day
[...] when we were presenting our ideas, I was able to go to a breakout room and [...] people came to chat
[...] about the idea and how we were going to implement it” (C2-H2). Participants who proposed
ideas often assumed informal leadership roles and helped shape the team’s direction. C4-H2
described their decision to join C2-H2’s team, recognizing C2-H2 as the leader: “Yeah, [C2-H2]
explains the idea, and I just saw that her idea has potential, and I can help her achieve what she wants”
(C4-H2). Leadership roles sometimes extended to coordination tasks, as C3-H2 noted:“The
team leader consolidated the outputs [...] guided the roles [...] took on all three roles of note-taker,
time-keeper, and presenter” (C3-H2). However, larger teams may have introduced challenges
for coordination and sustained participation. One participant noted difficulties keeping all
members engaged: “Then we got two more members that were interested [...] we really weren’t sure
what we can find for them to do... [they] didn’t even attend the last day’s presentation so we had no idea
if they were able to finish the work they wanted to do or not [...]” (C2-H2). Reflecting on this, C2-H2
added: “ maybe if the teams were a little smaller [...] we could have had some tighter engagement.”
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(C2-H2). In terms of how work was managed, C4-H2 described how the team informally split
tasks based on interest and modality: “We asked who would like to do this part and then we just
split it” (C4-H2). This led to the formation of sub-teams likely grouped by modality and time
zones. Time zone distribution was seen to play a role in shaping collaboration patterns,
as C1-H2 noted: “[C4-H2] was also in the Europe time zone, and [C2-H2] was in the time zone of
the hackathon [Eastern Standard Time], so the time zone was a bit of a spread because of this. I was
generally with [C4-H2]” (C1-H2). Participants requested virtual breakout rooms to support parallel
collaboration: “We split the work into three parts, and we asked for different breakout rooms [...] then
we started communicating and working on what we needed to do” (C4-H2). Teams also planned
moments to reconvene and reintegrate their work: “We met in our breakout room [...] then we asked
the organizers to create additional breakout rooms for us” and “Within the hour, we were going to
meet back in the bigger breakout room for our team” (C2-H2). Compared to H1,H2 showed greater
scaffolding of team formation and support but lacked follow-through structures to support
role clarity and task distribution.
In H3, there were no predefined team sizes, as team formation was reported to be self-

directed and reported during the application process. O3-H3 explained: “we [...] use the onboarding
sessions to [...] do that initial match up with people, and then we do expect participants to find their
own way [...]” (O3-H3). O2-H3 further described this design as “a feature, not a bug” (O2-H3), and
O3-H3 added that this design aimed to support long-term engagement: “We allow that flexibility [...]
because we want them to stay engaged for the longer term” (O3-H3). Participants were free to work
independently or as part of a team under this open structure, with new collaborations sometimes
emerging through shared interests. O3-H3 explained: “You can work on whatever you’d like to work
on [...] we don’t expect people to be too rigid and say – This is the group you’re working in for the rest
of the week.” (O3-H3). Participant A1-H3 confirmed this strategy: “You could work as a team and
also work independently” (A1-H3). However, C1-H3 described difficulty finding collaborators:
“[...] I didn’t get anyone else involved [...] I think it [the topic] wasn’t just interesting” (C1-H3). Some
collaborations were also short-lived or fluid, as B1-H3 noted: “Sometimes people just collaborated
on something for a little bit and then branched off again” (B1-H3). This strategy also influenced
how roles were handled and tasks distributed. In H3, roles were not formally defined, and
teams were responsible for independently coordinating their contributions. Contributions
were provided incrementally, allowing for team members to make direct contributions to the final
work: “The progress was really incremental [...] on the first day I could decide what I was going to
work on, second day fleshing it out [...] third day was review” (B1-H3). Compared to H1 and H2, H3
placed the least structural constraints on team size and dynamics, resulting in more fluid
collaboration – but compared to H1 and H2, H3 shifted more responsibility for coordination onto
participants. We summarize our findings in Table 5.

4.5 Technological Infrastructure
Organizers in H1, H2, and H3 adopted different strategies for technological infrastructure to scaffold
hybrid participation. Their choices in platforms, support mechanisms, and communication channels
shaped participant engagement across modalities. We examined the organizer tool setup and intent,
participant alignment and adaptations, and observed limitations and challenges across the three
events.

Organizers in H1 implemented a single central infrastructure – Discord – for communi-
cation, mentoring, and judging, as a strategy to unify participation across in-person and online
modalities. O1-H1 explained the rationale for the use of a central infrastructure even for judging:
“We did all of the judging virtually [...] to make it easier for everybody. So we had all the judges in
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Aspect H1 H2 H3
Team Forma-
tion

• Teams of 2–4 recom-
mended.

• Formed via Discord and
in-person events

• Some in-person teams
were not fully integrated
into the infrastructure

• Teams of 2–7 recom-
mended.

• Formed on the first day
during a hybrid event

• Formed around shared in-
terests

• No predefined team sizes;
self-directed formation

• Participants were free to
work independently or in
teams

• Some collaborations were
fluid or short-lived

Role Emer-
gence

• Leadership informal; tied
to technical expertise or
team creation on Discord

• Idea proposers often as-
sumed leadership

• Leadership included coor-
dination responsibilities

• Roles not formally defined

Task Distri-
bution

• Tasks likely assigned
based on interest

• Sub-teaming by modality
and time zone supported
parallel work

• Sub-teams formed by in-
terest, modality, and time
zone similarity

• Teams and individuals coor-
dinated contributions inde-
pendently

• Participants could contribute
incrementally to the final
work

Challenges • In-person team formation
not synchronized with
digital systems

• Limited visibility for orga-
nizers or mentors to pro-
vide support

• Managing large teams,
complicated coordination,
and sustained engagement

• Absence of fixed team struc-
tures made it difficult for
some to initiate and sustain
collaboration

Impact • Basic scaffolding for team
formation, role clarity,
and task distribution

• Limited mechanisms for
consistent digital integra-
tion

• More structured scaffold-
ing supported formation
and cross-modality sup-
port

• Sub-teaming and time
zone grouping shaped
collaboration patterns

• Basic scaffolding for team
formation and support
supported sustained en-
gagement and individual
autonomy

• Outcomes still relied on self-
managed participation

Table 5. Summary of team size and dynamics findings across H1, H2, and H3

the Discord server [...] they had their own private judging room channels” (O1-H1). While organiz-
ers introduced Zoom for large-group activities like workshops, they did not provide Zoom for
team-based use. Despite the intent of streamlining interaction through a single tool, the strategy
with Discord assumed uniform adoption, which did not occur. As a result, some participants
and organizers improvised tactical workarounds. Participants unfamiliar with Discord faced
difficulties: “‘We always have people [...] that are running into issues with Discord [...] sometimes
people are really unfamiliar with the platform, so they need like a little extra help to get going” (O3-H1
). In-person participants also sometimes favored spontaneous, co-located communication, leading
them to de-prioritize digital channels the organizer intended for use, as noted by O3-H1: “people in
person just kind of tune it out [of Discord]” (O3-H1). Moreover, several in-person teams bypassed the
platform entirely right after in-person team formation. As O3-H1 explained: “Some of the people
formed teams in person here [...] but then they never created their teams in the Discord. So we have no
way to [...] record the team exists [...] they kind of got excluded from that mentor check-in process”
(O3-H1). These may have led participants to turn to supplementary tools besides Discord
as a tactic to improve their collaboration. Some used their personal Zoom accounts for syn-
chronous collaboration to supplement Discord: ‘[...] we had Discord communication [...] so we were
texting each other about when we should have a Zoom call” (A2-H1). Others turned to messaging
apps like iMessage, likely for informal or immediate updates: “We also had a iMessage group chat”
(B1-H1). “we also used iMessage [...] but it was mostly Discord” (C2-H1) These participant-driven
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tactics suggest that, although organizers implemented a centralized infrastructure strategy around
Discord, participants in their teams gravitated toward tools and practices that better suited
their communication styles and task progression. This highlights a misalignment between
the organizers’ intended strategy and the participants’ behavior.
In contrast, H2’s infrastructure was more loosely structured, with both Discord and Zoom

offered, but without an overarching integration strategy. Zoom served as the default space for
synchronous coordination, and Discord was available for asynchronous updates. O2-H2 explained
Discord’s role as the asynchronous layer: “ [...] we want Discord to be like a channel where people
can just communicate help each other. And [...] if you have any problems at any level, you know,
reach out to us [...]” (O2-H2). O2-H2 also emphasized Zoom’s role:“we had the [Zoom] break rooms
where they could be working in their own team [...]” (O2-H2). While organizers offered a dual-
platform structure to support flexibility, participants often adopted other tactics to improve
accessibility, convenience, or workflow needs. Discord posed challenges for those using
restricted devices or multitasking, leading to missed updates. As C2-H2 noted: “We were working
from laptops where Discord isn’t allowed [...] we would have to log into our phone [...] when you’re
working [...] you may forget to check Discord” (C2-H2). O2-H2 also acknowledged a learning curve
when dealing with Discord: “Discord is, it’s not super difficult, but there’s a learning curve to it”
(O2-H2). In response, participants adopted varying tactics to in response. C2-H2’s team adopted
the use of email as a tactic to manage key updates, using it as a supplementary tool when Discord
proved confusing: “We did some emails back and forth [...] Discord was a little confusing [...] so
we would email each other” (C2-H2). Participants also described using Google Docs to document
contributions, track progress, and continue work beyond the event. C1-H2 reported: “We have
like a big Google Docs. So we could see like what other people are doing” (C1-H2); similarly, C2-H2
noted: “We created a Google Doc page [...] to capture our research for the hackathon and beyond”
(C2-H2). As in H1, these participant-driven tactics revealed gaps between the organizer’s intent
and the participants’ behavior. However, while tool redundancy wasn’t always cited as confusing,
simultaneous use of multiple platforms may have introduced coordination challenges in
some teams. C2-H2 mentioned: “There was a little bit of mixed mode [...] some people notifying on
Discord, some by email [...] it was a little confusing” (C2-H2). This again illustrates the gap between
planned organizer intent in infrastructure planning and participant behavior in tool adoption,
especially across hybrid teams that are navigating uneven access and usage norms.
H3 organizers implemented amulti-tool strategy comprised of Slack, Github, Framapad,

and Zoom for hybrid teamwork and participation at the hackathon. Zoom was used for real-
time collaboration sessions, Slack facilitated team discussions and updates, GitHub served as the
primary space for version control and contribution tracking, and Framapad enabled collaborative
documentation and contributions across contribution sessions. Participants noted the usage of these
tools: “Most of the conversations were happening under the [GitHub] pull requests [...] I would check
Slack once in a while, but mainly relied on GitHub and Zoom” (B1-H3); “We communicate on Slack
during the event [...] I would always ping on Slack.” (A1-H3); “There’s a documentation [Framapad]
where you get to also write about what you want to achieve during the event [...]” (A1-H3) Unlike
H1 and H2, participant reports in H3 suggest that they generally engaged with the provided
infrastructure as intended. While we observed no mention of participants adopting tools outside
of the official toolset, it is possible that some informal in-person communication occurred; however,
this was not captured during interviews or in observation notes. One potential reason for the
higher alignment between organizer intentions and participant tool use in H3 may be in how
the organizers structured the tool ecosystem around distinct, purpose-driven functions.
Each tool played a clearly communicated role in the event workflow – Slack for communication,
GitHub for code collaboration, Framapad for documentation, and Zoom for synchronous sessions
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– embedding usage into participants’ work practices. This clarity likely reduced the need for
improvisation and contributed to a more consistent experience across modalities. Accessibility
was also prioritized in H3’s infrastructure design, particularly given its online focus, which
may have encouraged broader adherence to the intended infrastructure. O2-H3 discussed efforts to
select tools compatible with screen readers and to document accessibility workarounds: “I started
to get more involved in pressuring the community for more accessibility for screen reader users” (O2-
H3). O2-H3 further highlighted this need due to the accessibility issues in Slack: “Slack was very
bad as far as accessibility, so we did a lot of documenting about recommendations for how to use
Slack so that it’s accessible to people” (O2-H3). Still, even in H3, the use of multiple platforms
introduced some complexity. O2-H3 acknowledged: “We need to streamline the technology [...]
participants found it confusing to navigate between too many platforms” (O2-H3). O3-H3 also noted
that some participants struggled with the number of communication links, suggesting that further
streamlining of information could enhance usability: “We’ve had feedback that sometimes we have
stuff in too many different places, and people find it confusing. We’re trying to simplify and streamline
that” (O3-H3). These reflections suggest that while H3’s infrastructure was more intentional
and better adopted, it still needed some refinement to reduce cognitive and logistical overhead.
We summarize our findings in Table 6.

Aspect H1 H2 H3
Organizer-
Provided
Tools

• Discord as a central hub
for communication, men-
toring, and judging

• Discord for general com-
munication

• Zoom for hybrid meet-
ings and virtual breakout
rooms

• Slack for communication, GitHub
and Framapad for collaboration,
Zoom for synchronous meetings.

Participant
behavior and
adaptations

• In-person teams some-
times bypassed Discord,
using verbal updates

• Some teams adopted per-
sonal Zoom or iMessage
to support collaboration

• Participants adapted
tools to improve accessi-
bility and workflow

• Email and Google Docs
used for fallback commu-
nication when Discord
access was limited

• Tool ecosystem was function-
driven and structured by organiz-
ers

• Participants largely followed in-
tended tool usage and workflows

• Collaboration mostly occurred
within this structured ecosystem

Challenges • Discord adoption was un-
even across modalities,
limiting access to support

• Participants unfamiliar
with Discord faced on-
boarding difficulties

• Discord’s learning curve
and device access issues
created friction

• Use of multiple platforms
introduced coordination
challenges

• Navigating Slack, GitHub, Frama-
pad, and Zoom created some com-
plexity

• Participants may have found
switching across tools over-
whelming

Impact • Misalignment between
the organizer’s intent
and the participant’s tool
use

• Participants preferred
tools that matched their
communication and
workflow needs

• Similar gaps between or-
ganizer expectations and
participant behavior

• Supplementary tools
created a “mixed
mode”, weakening syn-
chronous/asynchronous
alignment

• No major gaps between the orga-
nizer’s intent and the participant’s
behavior

• Accessibility-driven infrastruc-
ture supported more equitable
engagement

• Despite some friction, the multi-
tool strategy remained largely ef-
fective

Table 6. Summary of findings for technological infrastructure in H1, H2, and H3
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4.6 Additional hybrid considerations
4.6.1 Hybrid Mentoring and Organizer Support. Across H1, H2, and H3, organizers implemented
different strategies to manage hybrid mentoring and support for both in-person and remote partici-
pants. These strategies aimed to minimize discrepancies in how teams received mentorship and
feedback.

InH1, organizers implemented a hybridmentoring strategy usingDiscord as themain platform
for mentor assignment and engagement. In-person and online mentors were required to
check in with teams on Discord during specific time slots, regardless of the team modalities. O1-
H1 emphasized the importance of these mentor check-ins: “We are doing that [mentor] check in
mandatory [...] So from two to three and seven, eight, we are highly encouraging that students are in
their Discord channel because they will be assigned, like one mentor to check in with [...] virtually
hybrid, or both” (O1-H1). This system was designed to promote mentor-student interaction, as many
students were reluctant to ask for help. O2-H1 explained:“What we noticed was that the students
were a little reluctant to go out and ask mentors, because it’s just hard sometimes to ask for help. We’re
just [...] encouraging the interaction.” (O2-H1). To reduce confusion, H1 also opted for a fully
virtual judging process, ensuring that both in-person and remote participants engaged in judging
in the same way. This decision aimed to create consistency, as reflected by O1-H1: “Last year, we
did all virtual judging [...] we’re keeping the same model [this year] hoping to, you know, alleviate
any confusion.” (O1-H1). Participants used this hybrid mentoring check-ins and virtual judging, as
A1-H1, part of an in-person team, noted: “[the team] met with the mentor in person the first time
[...] and we did our second mentor check in over zoom and then we did all the judging over zoom.”
(A1-H1). However, challenges arose with mentoring when in-person teams who did not register
on Discord were excluded from important mentor check-ins, limiting their access to feedback
and support. Additionally, the virtual judging process faced logistical difficulties. Some judges
were not accounted for, creating confusion. O1-H1 reflected on this issue: “[...] definitely got a
little bit hectic with the judging check-in, I think not everybody was accounted for. So we had whole
companies kind of missing [...]” (O1-H1). Participants also expressed concerns about mentoring,
with issues ranging from mentors not being able to find teams to mismatches in mentor
expertise. C2-H1 highlighted this problem: “The first [mentor] couldn’t find us at all [...] and the
second one came over, and we were ready pretty far [...] I don’t think he truly understood because our
project was pretty advanced.” (C2-H1).

In H2, as a strategy, organizers doubled as mentors, providing both an online and in-person
mentor/organizer to support remote and local participants. The dedicated online organizer
supported remote teams, especially in the European time zone, while in-person organizers were
accessible on-site or via Discord for those in the American (Eastern) time zone. The in-person
organizers used a “floating” mentor strategy, actively checking in with teams and encouraging
them to reach out via Discord if more support is needed. As O1-H2 explained: “So we planned
like just the floating type of mentorship [...] make the rounds, ask if [...] people have problems and
[...] encourage them to reach out in cases where they get stuck” (O1-H2). This approach may have
allowed for deeper engagement with teams who actively sought help, allowing mentors to focus
on specific challenges. O1-H2 in H2 described how in-person participants could ask questions
directly, while remote participants reached out via Discord: “I could walk around this room
checking, and oftentimes people did have questions. So it was both in person and questions on Discord”
(O1-H2). O2-H2 added: “[...] I also had a couple of one-on-one conversations [...] people feel that
they can email me and direct message me at any time” (O2-H2). This support was valued even in
the hybrid setup. C2-H2, who participated in-person on the first day, described: “[Mentor O2-H2]
stepped into the physical breakout room [with dedicated Zoom connection to online teammates] and
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we were able to get like ask him all of the questions [...]” (C2-H2). C4-H2, who attended online,
shared: “[...] I sent them an email or on Discord that they reply back [sic].” (C4-H2). However, the
floating mentoring strategy mostly benefited in-person participants and may not have
supported online participants as effectively. C1-H2, an online participant, shared: “I think the
only person that actually helped me was [online organizer] [...] because I wasn’t sure like how to
get started.” (C1-H2). Organizer support aligned with participant time zone, in addition to
modality, appeared especially beneficial. C4-H2 also appreciated the online organizer being in
a similar time zone: “I know [online organizer] also is in Europe, so his time was similar to mine [...] it
was quite managed well [...]” (C4-H1). However, time zone differences may have limited access to
mentors with specific skill sets. We observed that technical support remained largely tied to
in-person organizers in the American time zone due to differing mentor expertise (obs.).
In H3, organizers provided mentor support to participants. While team formation was

participant-driven (see Section 4.4), organizers scaffolded onboarding support to teams in
advance. As O3-H3 explained: “We ask people to say in their application forms, what they want
to be working on [...] We also identify if they have training needs [...] We provide the opportunity
to get trained up on GitHub [...] And then we also hold onboarding sessions [...]” (O3-H3). O3-H3
elaborated on these sessions: “So we do a lot of thinking about this [...] we hold onboarding sessions
where we ask people to share some specific goals [...] then start trying to [...] pick out key themes [...]
and make sure that we try and connect those people up throughout the week” (O3-H3). During the
hackathon, organizers heldmultiple online contribution sessions each day of the hackathon
with dedicated organizers acting as mentors to support participants. As O3-H3 explained:
“[...] so [organizers] take the responsibility of leading sessions and will offer support and advice to
people who need it during that session [...]” (O3-H3). By centering support in the online space,
this strategy appeared to promote equitable access to organizers across modalities. While
organizers were available via the dedicated hackathon Slack channel, we observed that in H3, there
were opportunities to leverage its hackathon community for mentoring support (obs.),
although it is unclear if this was an organizer strategy. We observed participants ask for guidance
through Slack channels during and outside of scheduled contribution sessions and receive help
from community members not officially part of the event but available in the hackathon channel
(obs.). This was echoed by B1-H3, who commented on the unexpected support received: “I wanted
to merge my pull request, but someone else ended up merging it for me because I was too busy” ; “People
[...] coming out of nowhere and saving the day, more than willing to help and review stuff” (B1-H3).
This highlights the benefits of fostering a strong hackathon community, where community-
driven support can supplement formal mentoring, especially during unscheduled times when
organizers may not be available. We summarize our findings in Table 7.

4.6.2 Time zone coordination. Across H1, H2, and H3, time zone coordination emerged as a critical
factor for teams working in hybrid settings and organizers of open hybrid events. Time zone
coordination impacted how tasks were distributed, how teams communicated asynchronously, and
the effectiveness of collaboration.

In H1, organizers focused primarily on the time zone of the physical venue (East Coast),
with limited consideration for remote participants in different time zones. O3-H1 admitted that
time zone differences were not fully incorporated into the planning process, leading to
a lack of real-time engagement for participants in distant time zones: “I don’t think we thought
like too hard about, um, time differences and stuff” (O3-H1). As a solution, H1 organizers had the
strategy of recording key sessions like the opening and closing ceremonies for later viewing.
O2-H1 noted: “We do try recording all of our events [...] we just record them. So even if people couldn’t
attend live, they just can go back and watch” (O2-H1).
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Aspect H1 H2 H3
Hybrid sup-
port structure

• Mentoring and judging
were fully virtual via Zoom
and Discord

• Mentor check-ins sched-
uled through Discord

• Organizers served as men-
tors

• In-person floating mentors
and a dedicated online or-
ganizer supported remote
participants

• Online organizer covered
a different (European) time
zone

• Organizers acted as mentors
• Structured onboarding and mul-
tiple online contribution ses-
sions; support via Slack

Participant
engagement
with hybrid
support

• Scheduled mentor check-
ins encouraged engage-
ment

• Some participants nego-
tiated ad-hoc in-person
mentoring

• Online participants had to
initiate contact for mentor
support

• Time zone-aligned orga-
nizer support was espe-
cially helpful

• Participants engaged through
contribution sessions, Slack, and
broader community mentoring
support

Challenges • Some teams missed virtual
mentoring/judging due to
not registering on Discord

• Difficulty matching men-
tor expertise to team needs

• Virtual judging process
had logistical issues

• Online participants re-
ceived uneven support

• Time zone gaps limited ac-
cess to mentors

• Technical support re-
mained in-person-centric

• Community-driven mentoring
was unstructured and may not
be sustainable

Impact • Virtual mentoring and
judging increased accessi-
bility

• Support quality reduced by
mentor mismatch and in-
complete team integration
into the infrastructure

• Support enabled deeper en-
gagement for teams that
actively reached out

• Despite some design con-
siderations, mentoring re-
mained uneven across time
zones and modalities

• Structured support through con-
tribution sessions and Slack en-
sured broad accessibility

• Online-centric support design
enabled parity across modalities

• Community mentoring filled in
when organizers were unavail-
able

Table 7. Summary of findings for hybrid mentoring and organizer support in H1, H2, and H3

In H2, although the organizers created the hackathon schedule and agenda around the
American (Eastern) time zone, organizers were aware of participants from different time
zones, including European time zones and other American time zones. As a strategy, organizers
planned the availability of a virtual organizer in the European time zone. This supported the hybrid
team in H2, which had participants in different time zones. Additionally, the time zone differences
allowed for shift-based collaboration among team members to work asynchronously and
share progress across time zones. This emerged as a tactic by the H2 team to maintain continuity
despite time zone differences. C4-H2 described how their team worked in shifts to maintain
productivity across different time zones: “We had different time zones, and maybe sometimes I work
when other people in American time zone are sleeping and the other way around.” (C4-H2). C4-H2
explained the benefit of time zone differences:“[...] we are working [...] like 16 hours per day because
people in Europe and the U.S. were working in shifts” (C4-H2).

In H3, the hackathon schedule was designed around the European (UTC) time zone, and
organizers took a more structured approach to time zone coordination than in H1 and H2.
Multiple collaboration sessions were offered daily – from 08:00 to 21:30 UTC – covering a range of
time zones and enabling participation from regions including the Americas, where participants
could join sessions at their suitable time. O3-H3 explained: “We committed to supporting sessions
that were run later in the day for people who were collaborating across the Americas time zones
[...]” (O3-H3). The combination of multiple daily sessions, extended event duration, and an online
focus allowed participants to engage at times that best suited them, with organizers available

Proc. ACM Hum.-Comput. Interact., Vol. 9, No. 7, Article CSCW432. Publication date: November 2025.



In-person, Online and Back Again - A Tale of Three Hybrid Hackathons CSCW432:27

across sessions to provide support. Despite these efforts, O3-H3 acknowledged that time zone
coordination remained a challenge, where participants may not have found a suitable time
period in their time zone to join in the contribution sessions: “It’s hard to find a solution that works
for everyone [...] when you’re working across multiple different time zones.” (O3-H3). Still, H3 stood
out for its time zone-aware planning of the contribution sessions across multiple time zones,
which supported broader engagement and access to support for participants. We summarize our
findings in Table 8.

Aspect H1 H2 H3
Time zone
planning

• Organizer planning fo-
cused on local (U.S. East
Coast) time zone

• Time zone coordination
left to participants

• Organizers were not aware
of participant time zones

• Schedule based on Ameri-
can (Eastern) time zone

• Organizers were aware of
participant time zones, but
it wasn’t central to plan-
ning

• Teams worked across time
zones but self-coordinated

• Schedule aligned with Euro-
pean (UTC) time zone

• Multiple daily collaboration
sessions covered different
time zones

• Time zone differences were
central to planning contribu-
tion sessions

Effect on col-
laboration

• Key events (e.g., opening
and closing ceremonies)
were recorded for later
viewing

• Time zone differences en-
abled shift-based collabo-
ration

• Teams used asynchronous
tools and divided tasks by
availability

• Contribution sessions at-
tended according to personal
time zone fit

• Staggered contribution ses-
sions enabled broader partici-
pation

Challenges • Limited real-time engage-
ment for distant time
zones

• Time zone differences not
fully addressed in planning

• Communication inconsis-
tencies when teams nego-
tiated handoffs across time
zones

• Multiple time zone sessions
helped, but didn’t fully elimi-
nate scheduling gaps

Impact • Remote participants in
other time zones faced
fragmented involvement
and missed shared events

• Shift-based handovers sup-
ported continuity, but re-
quired participant initia-
tive

• Time zone - aware planning
and distributed sessions sup-
ported broader engagement
and access to support across
regions

Table 8. Summary of findings for time zone coordination in H1, H2, and H3

5 Discussion
Reflecting on our findings, we will discuss how hybrid hackathon organizers prepared for and
ran their respective events and how the event scaffolding might have influenced participants’
perceptions of the event. The aim of this comparison is threefold: (1) to understand how and why
organizers decided to run their event as they did, (2) to identify suggestions for improving organizer
hybrid hackathon design and participant experience, and (3) to contribute to our understanding of
hybrid collaboration settings.

5.1 Implications for Theory
5.1.1 Organizer considerations of the hybrid format. First, we discuss organizer considerations of
the hybrid format in how they ran their events. Organizers in our study understood the importance
of the hybrid dimensions (cf. Section 4) and considered them in varying degrees in creating their
hackathon design. For example, considering synchronicity and asynchronicity when managing
hackathon activities and interactions (Table 2), physical distribution when integrating the virtual
environment into in-person spaces or creating dedicated hybrid spaces (Table 3) or dynamic
transitions when managing how and why participant move between online and offline spaces
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(Table 4). However, our findings suggest that organizers in our study did not prioritize this in
practice, thus overlooking the impact of the hybrid format on collaboration at the event, and, as our
findings suggest, led to diminished collaboration (through communication disconnects, participant
disengagements, missing access to support, etc.). It appears that the organizers in our study
focused more on the logistical demands of the event, including hackathon goals, participation size,
demographics, and physical space availability. Prior work also reports similar logistical concerns
when organizing hybrid hackathons [16, 22], where we have seen the hybrid format as a way
to provide flexibility but not as a part of the hackathon’s design. However, a few [20, 39] have
proposed design choices that have more consideration for the hybrid format.

Our findings suggest that hybrid hackathon design is shaped not only by logistical concerns (e.g.,
event size, goals, audience) but also by implicit decisions on how to scaffold hybrid collaboration.
While all three hackathons were planned as hybrid events, H1 and H2 prioritized one modality over
the other. In H1, organizers focused primarily on in-person participation, with remote involvement
treated as secondary – likely influenced by the large number of local university students and the
24-hour duration of the event. In contrast, H3 exemplified a more premeditated approach to hybrid
work, adopting an online-first model. Organizers integrated tool use with collaboration roles (e.g.,
Slack for updates, Framapad for documentation, GitHub for contributions), mandated norms like
joining Zoom on individual laptops, and scheduled sessions across time zones. These structured
strategies appeared more intentional, differing from the more reactive or participant-led approaches
seen in H1 and H2. Our findings also indicate that logistical factors, such as the hackathon’s
contributive goal, global participant demographics, and longer collaboration duration, influenced
this decision. This design reduced the logistical burden of managing hybrid spaces but limited
in-person engagement, resulting in a predominantly virtual experience. These insights suggest
that event goals, scale, and participant dynamics shape organizers’ decisions around prioritizing a
primary modality within a hybrid format.
However, this raises the question of whether such events can truly be called “hybrid” if they

heavily favor one mode over the other. In our findings, H2 showed more consideration in managing
between in-person and remote participation, providing dedicated hybrid spaces, Zoom breakout
rooms, and dedicated organizers per modality to facilitate collaboration. However, this may have
been easier to achieve in a more minor, controlled event with only 12 participants. It’s unclear if
this balance would hold in larger, faster-paced events.

5.1.2 Effect of hackathon scaffolding on participants. From our findings, certain organizer deci-
sions regarding the hybrid dimensions (cf. Section 4) – synchronicity and asynchronicity, physical
distribution, dynamic transitions, technological infrastructure, and team size and dynamics – had
specific influences on the participants.
For the synchronicity dimension, we observed that organizers sometimes struggled to address

communication asymmetries. The case of H1 illustrates the limits of achieving symmetry in syn-
chronous interaction in hybrid settings, even when organizers explicitly implemented strategies
aimed at providing equal support across modalities by centralizing communication on a unified
platform – Discord. While organizers implemented these strategies – tools and practices – to
support synchronization (e.g., virtual judging and mentoring, Discord as the main communication
platform), in-person participants in H1 often neglected digital tools, leading to communication
breakdowns (Table 2). These tensions reflect what Bjørn et al. [5] describe as the impossibility of
achieving symmetrical synchronous interaction in hybrid settings, where remote and co-located
participants inevitably experience unequal access to interactional resources such as shared aware-
ness and responsiveness. This also suggests that co-located participants may require intentional
support to avoid what Duckert et al. [14] call “collocated distance” – the mistaken assumption that
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physical proximity guarantees effective communication. Assumptions about seamless communi-
cation in co-located settings can thus be misleading; both in-person and remote participants are
vulnerable to disengagement and misalignment. Similar to prior studies of hybrid teams [39], we
also observed how in-person dynamics can marginalize remote members (as seen in H2). Rather
than aiming for perfect symmetry, our findings suggest that organizers should design hybrid events
with persistent asymmetries in mind. In H1, organizers used in-person reminders to supplement
digital announcements; in H2, participants structured work asynchronously to address time-zone
differences. These adaptations align with Bjørn et al.’s call to develop interaction strategies tailored
to hybrid realities [5]. Such examples show how participants responded to organizer scaffolding
with improvised adaptations – a pattern evident not only in synchronicity but across other hybrid
dimensions in this study. While a detailed exploration of strategies vs. tactics is beyond this paper’s
scope, this interplay offers valuable directions for future work.

For the physical distribution dimension, we found that the organizer’s design of physical spaces
had impacts on the quality of teamwork, which, at times, influenced the participants’ choice
of modality. In H1, poorly designed physical spaces, such as noisy communal spaces, pushed
participants to adapt by opting for virtual modes (Table 3). When physical spaces fail to support
in-person collaboration effectively, participants develop their own tactics, naturally transitioning to
virtual interaction, which diminishes the hybrid experience and shifts the event towards a primarily
virtual format. This shift can fragment the team and slow down coordination, especially when the
dynamic transition dimension (Table 4) is not considered by the organizers. Quiet, well-equipped
hybrid spaces can encourage seamless transitions without forcing participants into one mode or the
other. In contrast, well-designed physical spaces can encourage in-person participation, enhancing
collaboration by creating opportunities for face-to-face interaction, as highlighted by research
showing that participants value in-person experiences when physical spaces are supportive [16].
If physical spaces lack incentives or “perks”, participants will often default to remote tools, as
noted by Porras et al. [39]. In H3, the virtual-first model deliberately limited the role of physical
spaces to align with the hackathon’s global and online-focused goals. However, when in-person
participation was planned, organizers adapted physical spaces for hybrid work to ensure they
supported collaboration (Table 3).
For the dynamic transitions dimension, in addition to space transitions being influenced by

the organizers’ design of the physical space, the nature of the tasks participants were engaged in
(Table 4) also influenced transitions. This was seen in H2, where participants moved to remote work
once the team was formed and initial project plans were made. The convenience and flexibility
that the hybrid format offers encourage participants to make the best decisions for their teamwork.
This tactic aligns with findings from Gama et al. [16], where participants opted for remote work
for convenience but returned to in-person collaboration when real-time interaction was necessary.
However, the spontaneity of participant-driven transitions slowed team coordination, especially
when moving from in-person to remote work (Table 4). Transitions between in-person and remote
modes, as seen in our study, introduced new asymmetries [5] that required tactics such as additional
articulation work to realign team coordination after transition. Our findings suggest that when
organizers intentionally scaffold transitions between modes, fragmented collaboration and uneven
participation issues can be alleviated while allowing participants to choose the best modality for
their workflow. Organizers scaffolding physical spaces to facilitate rather than hinder collaboration,
in addition to encouraging clear protocols for when participants switch between in-person and
remote work, can benefit teams who choose to transition.

In the technological infrastructure dimension, we found that technology integration shaped par-
ticipant experiences but often depended on how well tools aligned with participant preferences and
familiarity. While organizers aimed to integrate a unified infrastructure, participants’ experiences
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varied across events. In H1 and H2, participants often pivoted to more familiar tools when the
provided infrastructure didn’t meet their needs (Table 6), revealing a disconnect between organizer
expectations and participant preferences [27]. In these cases, organizer scaffolding—though ade-
quate in intent—did not always align with participant practices. Participants adapted tactics [6]
such as using familiar tools over official ones. Even when tools were meant to be used consistently
across modalities (e.g., in H1), experiences still differed by physical context, echoing Bjørn et al.’s
findings on the persistence of interactional asymmetries [5]. However, H3 demonstrated that even
well-integrated tools can overwhelm participants when too many platforms are involved. While H3
participants reported a more inclusive cross-modal experience, some found the toolset complex and
burdensome. This reflects findings in prior work [39], which note that while suitable tools for hybrid
events (e.g., Zoom, Slack, Miro) exist. However, without clear operational models, organizers and
participants struggle to use them consistently and effectively across activities. Overall, the diversity
of tools highlights the need for organizers to offer flexibility, allowing participants to use familiar
tools while ensuring engagement with organizer-provided platforms for updates, coordination,
and support. For instance, in H1, teams used iMessage and Zoom alongside the intended Discord.
However, tool use was often improvised and varied across events, teams, and work phases, making
it hard to trace stable or co-evolving ecologies as described by Lyle et al. [25]. At the micro level,
we also observed a form of temporary artifact ecology, where participants brought their own tools
into the event, overlapping or clashing with the organizer-provided tools. These overlaps often
required negotiation over which ecology would guide collaboration. While we did not examine
these dynamics in depth, future work could explore how such temporary ecologies rapidly form
and evolve in short-lived collaborative settings.

For the team size and dynamics dimension, our findings suggest that the way teams are structured
and roles are assigned has a significant impact on participants’ ability to engage and coordinate
across modalities. Organizer scaffolding, especially in larger teams, can unintentionally create
modality-based sub-teams that isolate remote participants and disrupt intended hybrid collaboration
(Table 5). However, the influence of this scaffolding on team dynamics is limited; while organizers
can shape initial team size, role guidance, and task distribution, team dynamics and leadership
remain emergent, depending on participant interaction and familiarity. Organizers’ efforts, such as
early team formation opportunities and clear instructions on team size and composition, can help
level the playing field for both in-person and remote participants. As our findings show, when roles
were defined early, remote participants felt more engaged and could contribute effectively without
being sidelined. For example, H1’s recommendation for smaller teams lacked robust role structures,
leading to fragmented collaboration as online and in-person members formed separate sub-teams.
H2 also faced coordination challenges with larger teams and struggled with task distribution across
modalities. H3, with a flexible, self-organized approach, allowed participants to move between
individual and team tasks but relied on participant proactivity, which sometimes made it difficult to
find collaborators. These findings contribute to our understanding of hybrid teamwork, emphasizing
the need for flexible yet structured scaffolding.
Our findings also indicated additional hybrid dimensions – time zone coordination and hybrid

support and mentoring – within the hackathon scaffolding that shaped participant experiences of
engagement and inclusivity. These dimensions, while often viewed as logistical details, played a role
in enabling continuous collaboration and access to resources in ways that other hybrid dimensions
(e.g., physical distribution, dynamic transitions) could not fully address.

For the time zone coordination dimension, we saw that limited attention to time zone coordination
negatively affected participant engagement and task continuity across time zones. In contrast, H3’s
structured coordination, with multiple collaboration sessions spread across time zones, allowed
participants to work asynchronously and maintain productivity (c.f. Section 4.6). This approach
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allowed geographically dispersed participants to stay engaged without being disadvantaged by the
event’s primary time zone, helping to prevent isolation and exclusion from real-time interactions.

Hybrid support andmentoring considerations are also vital in bridging the gap between in-person
and remote participants, ensuring equitable access to guidance and resources. In H1, structured men-
tor check-ins offered both in-person and online support, but inconsistencies in mentor assignments
limited their impact. H2 adopted a more balanced approach, with mentors and organizers available
across modalities and time zones. H3 emphasized virtual mentoring, which participants viewed
positively. These cases highlight the value of intentional, modality-specific support, particularly
for remote participants and those in different time zones.

5.2 Implications for Practice
5.2.1 Organizer Suggestions. Where intended, organizers should clearly communicate whether
online or in-person participation will be prioritized, setting participant expectations early. To avoid
overwhelming participants, organizers should consider minimizing fragmentation by limiting the
number of tools introduced into the hackathon to a few core tools used to communicate with
participants and manage the event. This ensures that important updates, mentoring access, and
event-wide coordination are not missed. Additionally, simple onboarding tutorials are beneficial
for getting participants familiar with the selected tools. While participants may choose to use
additional tools within their own teams based on familiarity or preference, this parallel tool use
should not be viewed as problematic – as long as participants stay connected to the official commu-
nication channels. Instead, organizers should ensure that both in-person and online participants
receive timely and consistent information. Event-wide announcements should be posted in shared
online channels. To help in-person participants stay attentive to these updates, organizers can rein-
force important messages by briefly announcing or referencing them during physical interactions,
reminding participants that detailed updates are posted in the communication channels.
Physical spaces should be flexible, offering quiet areas for calls and adaptable breakout rooms

for meetings. If space is limited, a virtual-first approach can help reduce the reliance on physical
spaces and enable smoother transitions between in-person and remote work. To avoid disruption
during transitions, organizers should set up checkpoints where participants can decide their mode
of engagement and use predefined transition points to prevent bottlenecks. Early team formation
and leadership roles should be encouraged, and structured mentor support should include virtual
rooms and office hours accessible to all participants.

5.2.2 Participant Suggestions. At the start of the hackathon, hybrid teams can fragment without
clear leadership. Assign strategic roles for both in-person and remote participants to maintain
coordination. Remote members can manage asynchronous tasks and check-ins, while in-person
leaders handle live interactions. As collaboration progresses, regular check-ins keep everyone
aligned. Sync points are especially important if subgroups form, as they help merge contributions.
During the hackathon, remote participants should maximize participation in synchronous sessions
to stay visible and engaged. Document and share updates and next-step decisions on the team’s
shared platform, such as Slack or Discord, to ensure all members are on the same page. This is
helpful before any periods of unavailability or if decisions are made while some members are
absent. Hybrid hackathons offer flexibility between in-person and remote work, so use this to your
advantage. Plan transitions if needed and set up regular check-ins with clear agendas to avoid
delays. Finally, stick with the tools your team agrees on. Avoid over-complicating things with too
many platforms for communication and collaboration. Keep it simple to ensure everyone is on the
same page.
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5.3 Limitations
The goal of our study was to explore how organizers prepare for and run hybrid hackathons (RQ1)
and how the scaffolding of a hybrid hackathon can impact participants and their teams (RQ2).
It thus appeared reasonable to conduct an exploratory multiple case study [42, 51]. There are,
however, limitations associated with this particular study design.

Our study does not incorporate quantitative indicators, as our focus was not to assess productivity
or output but to understand the collaborative dynamics within the hybrid setup – something best
captured through qualitative inquiry within the exploratory case study method. As such, we did
not include metrics such as time-on-task or commit logs. While this limits generalization and
performance-based comparisons across teams, it allowed us to gather in-depth insights into how
participants and organizers navigated hybrid-specific challenges during the event. That said, future
research could extend this work by integrating qualitative insights with quantitative data (i.e.,
GitHub activity, performance metrics, or communication traces) to identify relations between
organizer scaffolding strategies and participant collaboration and outcomes in hybrid hackathons.
We also studied a selected number of events that were organized by and attended by different

individuals in different domains with different motivations and goals. While we made a deliberate
selection of both events and teams across different dimensions (e.g., modality, size, communication
practices), our aim was not to maximize coverage but to gain in-depth insights into collaboration
within different hybrid hackathon contexts. We, therefore, perceive our sample to be sufficient
for the aims of this exploratory study. Still, the insights gained are not meant to be generalizable
beyond the contexts we studied. Rather, they offer rich insight into how collaboration evolved in
different hybrid events.

While we highlighted the general location context of each hackathon (H1 and H2 on the campuses
of large North American universities and H3 at a research institute in the United Kingdom), we
acknowledge the difficulty of situating hybrid hackathons within a single cultural frame. These
events are shaped by multiple influences – including geographic location, institutional context, and
the diverse backgrounds and intentions of organizers, mentors, and participants. As such, we treat
each hackathon as a distinct case shaped by overlapping academic, professional, and community
cultures rather than attempting to frame them as representative of a single national or institutional
culture.
Moreover, the study was conducted by a team of researchers, which poses a potential threat to

validity since different researchers observing and conducting interviews with different organizers
and teams might lead to varying interpretations. To minimize this risk, we carefully planned the
study by repeatedly discussing the design with the involved researchers. The presence of the
researchers during the hackathons themselves can also affect the reported findings, despite our
efforts to refrain from interfering during the events. We also abstained from making causal claims,
instead providing a detailed description of observed behaviors and reported perceptions based on
which we discuss differences in how organizers scaffold their events and how teams experienced
them. We hope to see more research on how hybrid hackathons are organized and experienced to
complement and extend our findings.
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