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ABSTRACT
Acquiring computing skills is essential not only to work in com-
puter science but also because many impactful discoveries occur at
the interface between traditional scientific disciplines and comput-
ing and data science. Time-bounded events such as hackathons can
provide an opportunity for newcomers to experience programming
firsthand in a collaborative environment. Just providing access to
computational resources, however, is not sufficient because new-
comers will likely require guidance and support in order for them to
perceive their participation in a hackathon as a positive experience
propelling them to future success in the subject. We have developed
a hackathon format for this purpose that we have successfully ap-
plied during in-person events for two years. The global pandemic
of 2020, however, forced us to move towards a virtual format. In
this paper, we report on our experience making this transition. We
will specifically elaborate on two online events, discuss successes
and failures and provide suggestions for hackathon organizers.
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1 INTRODUCTION
Many impactful discoveries occur at the interface between tradi-
tional scientific disciplines such as chemistry, geology, biology and
astronomy, and computer science. Acquiring skills in the latter ar-
eas is thus not only crucial for individuals that aim for a career in a
computer science-related field but arguably also for those that aim
to work in other disciplines. Starting to acquire computing skills
by, e.g., enrolling in courses can, however, appear intimidating,
especially for individuals with limited prior exposure.

Time-bounded events such as hackathons can provide an oppor-
tunity to get exposed to, experience, and learn about computing
first hand [5, 11, 15]. During such events, participants form teams
and engage in intense collaboration over a short period of time
to complete a project of their interest [12, 13]. Since their begin-
nings in the early 2000s hackathons have become a popular form
of collaboration [4, 17] and have been adopted in (higher) educa-
tion [5, 15], (online) communities [2, 6, 17], entrepreneurship [3, 10],
corporations [8, 13, 14], and others. Providing access to computing
resources, asking teams of newcomers to work on projects of their
choice, and offering on-demand technical support as is common
in many hackathons [1, 16] cannot be expected to be sufficient in
this context, though. Instead, newcomers will require guidance not
only related to solving technical issues but also related to choosing,
scoping, and executing a project [11]. It is also essential to create a
welcoming atmosphere for newcomers since some hackathon for-
mats have been criticized for fostering a competitive climate [18]
that favors individuals that already possess technical expertise [7].

Over the past three years, we have developed and refined a
hackathon approach that aims to foster newcomer engagement
with high-performance computing (HPC). Starting in 2018, we have
organized annual in-person hackathons in conjunction with two
of the main conferences in the field1. The global pandemic of 2020,

1Please refer to the following URL for an overview of the past hackathons we organized
in this context: http://hackhpc.org/
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however, forced us to move towards a virtual format. In this paper,
we report on our experience making this transition.

Based on our experiences organizing two online hackathons in
the summer and fall of 2020, we have identified potential pitfalls
that organizers, mentors, and participating teams should be aware
of and provide suggestions on how they can be addressed. We
believe that these insights can be valuable for other organizers that
aim to run online events specifically for newcomers to a scientific
community.

2 TWO ONLINE HACKATHONS
In this section, we will describe how we organized the two afore-
mentioned online hackathons. We had a team of five organizers
– who are also the co-authors of this paper – that started prepa-
rations for both of the 4-day hackathons about six months before
each event (Figure 1 shows impressions of the second hackathon).
We will organize the following description based on key activities
and decisions that we needed to take before, during, and after each
event [9, 12]. These included participant and mentor recruitment
(section 2.1), general event preparation (section 2.2), activities at
the beginning of the event like ideation and team formation (2.3)
as well as activities during the event including setting the event
agenda (section 2.4), mentoring (section 2.1), prizes (section 2.7)
and stakeholder involvement (section 2.8). Moreover, we will also
elaborate on the tools that organizers, mentors, and participants
used during the event (section 2.6). We will also outline changes
that we implemented for the second event.

Figure 1: Participants during the fall 2020 online hackathon.

2.1 Participant and mentor recruitment
We started preparations for each hackathon by identifying and
inviting individuals from our networks within the HCP community
that might be willing to serve as mentors during the event. We
initially focused on individuals who had prior teaching experience
and background in different scientific disciplines, including chem-
istry, geography, biology, and others. The invitation we sent to
them included basic information about the event, such as a prelim-
inary schedule and information about their role. This role would
include each mentor outlining a rough project idea, theme, or prob-
lem description, presenting it to the participants of the respective

hackathon, and guiding a team during the event. In parallel, the
organizers started contacting colleges and research institutions in
their networks to recruit student participants. Students received an
invitation that included a link to a Google Form which they could
use to register. The form also included questions related to basic
demographic information as well as the student’s addresses so that
we could send them swag (section 2.7). In total, we managed to
recruit 7 mentors and 14 participants for the first and 7 mentors
and 37 participants for the second hackathon.

2.2 Specialized preparation
To ensure that students could work with technologies from the HPC
domain during the hackathon, we organized Google Cloud Credits
before each event. We also created a Github page that provided core
information for participants, including the event schedule, links
to tools we utilized for communication during the event (section
2.6), links to tutorials, and contact information of mentors and
organizers. We also prepared and ran two separate webinars during
the week before each hackathon. For the first webinar, we only
invited the mentors, and we briefed them about our expectations
towards their role, including how they would engage with the
participants before and during the hackathon (section 2.5). During
the second webinar – for which we only invited the students – we
ran multiple tutorials on how to use Github and Google Cloud to
prepare them for the upcoming event. Both webinars were recorded
and shared on the event’s Github page for future reference.

2.3 Ideation and team formation
For our hackathons, we followed a two-stage approach towards
ideation and team formation. We first asked mentors to prepare
project ideas, themes, or problem descriptions before each hackathon
(section. The mentors then presented these to the students during
the kick-off meetings. Each kick-off lasted about 2 hours and was
held via Zoom. Afterward, we created separate Zoom breakout
rooms for each mentor. Students could then join each room to find
the mentor and project theme they were most interested in. We
took this approach to mimic the way we organized ideation and
team formation during the in-person events we had previously
organized. Before the students left to join the different breakout
rooms, we told them that they needed to decide on a project before
leaving Zoom altogether to ensure that each student had a team.
After each student had found their respective breakout room, the
students and mentor in each room engaged in an ideation process
to develop the concrete project idea that the respective student
team would be working on during the hackathon. They were free
to utilize any ideation approach that they deemed suitable. We
instructed mentors to let students find a project idea themselves
and only provide input related to the technical complexity of the
different project ideas that the students came up with.

Leaving the students to decide for themselves which team to
join, however, led to a situation where one mentor only had one
interested student while another mentor had 10. In the interest
of fairness – each team should have roughly the same size – we
suggested for the single student to join another team and the large
team to split up into two teams of roughly the same size. We told
both teams that they could work on the same theme suggested by
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the mentor but had to develop their own project idea. To be able to
support the second team, we recruited another mentor on the spot.

Our ideation and team formation approach was generally suc-
cessful in that teams were formed and were able to develop an idea
they could work on during the event. After the hackathon, some
participants mentioned though that they felt pressured to decide
on the spot which project to join without having the opportunity
to explore their options and discuss with mentors and other fellow
students. For the second event, we thus modified our approach
slightly. Instead of asking the students to decide on the spot and
not leave Zoom before deciding on a team, we held the kick-off
event one day before the hackathon. The students then had until
the next morning to discuss with their peers and with the mentors
to decide for which team to join and which project to attempt.

2.4 Agenda
In addition to the kick-off event during which we conducted the
ideation and team formation (section 2.3), explained the event
agenda, outlined the code of conduct, explained the judging crite-
ria (section 2.7) and provided information about how to contact
organizers and mentors (section 2.6), we also held checkpoints in
the morning and evening of each hackathon day. The checkpoints
were attended by all organizers, mentors, and students and lasted
for about 2 hours. For each checkpoint, we asked teams to prepare
a short overview of their progress, describe challenges they had
faced, and outline their plans until the next checkpoint. The exact
details of what teams should present were announced during the
previous checkpoint. After each presentation organizers, mentors,
and other teams had the opportunity to provide suggestions and
feedback to the presenting team.We also engaged teams in different
social challenges, such as designing a team background for Zoom,
choosing a team song, and recording short videos where teams en-
gaged in various distance challenges. Each checkpoint also featured
a short talk by one of the event sponsors and a technical webinar.
The topics of these webinars – which were held by the organizers –
were decided based on suggestions by mentors or students.

In addition to the joint checkpoints, we also planned mentor-
only meetings to discuss each team’s progress, identify potential
issues, and provide suggestions to the mentors based on our prior
experience. During the first of the two online hackathons, we
planned these meetings to take place right after each joint check-
point. This approach ended up not being feasible, though, because
teams wanted to meet with their mentors directly after each check-
point to discuss the feedback they had received and plan future
steps. For the second event we thus organized the mentor-only
meetings once in the middle between the 2 daily joint checkpoints.

Teams presented their projects during the final checkpoint, which
was streamed live so that conference participants and other mem-
bers of the HPC community could join (section 2.8).

2.5 Mentoring
The mentors played a crucial role in our approach. They were
responsible for providing a project idea, theme, or problem descrip-
tion as a basis for the teams to develop their own project idea. They
also conducted the ideation process (section 2.3) and were avail-
able during the event to answer questions and provide feedback. In

addition, they were our primary source of information about how
teams were progressing apart from the checkpoints (section 2.4).

While this approach worked well, we noticed during the first
event that one mentor per team might not be sufficient. Since men-
tors were also community members and were as such involved in
the conferences that ran in parallel to the hackathon, they were
not always able to provide timely feedback, address issues, and
generally devote as much time as was sometimes necessary. For the
second hackathon, we thus recruited additional mentors to have
two mentors per team, which also provided the opportunity for
less experienced mentors to participate in and support the event.

2.6 Tools suggested and tools used
We mainly utilized Slack, Zoom, and Github for the hackathon.
Each event had its own Github page, which served as the main
information hub (section 2.2) during the event. We utilized Zoom
for all synchronous meetings (kick-off, checkpoints, and final pre-
sentation) and Slack for asynchronous communication in between.
In Slack, we created one general announcements channel to, e.g.,
send reminders for upcoming checkpoints and one channel where
teams could ask for feedback and help. All organizers, mentors, and
participants were invited to both channels. In addition, we also cre-
ated one channel where we only invited organizers and mentors to
discuss potential organizational issues that arose during the event,
e.g., related to teams potentially requiring specific support.

We also created one channel per team to which we invited the
respective mentor and student participants of that team. While we
suggested that teams utilize that channel during the hackathon,
most teams only used it to get in touch with their mentor and had
other tools to communicate with each other instead. These included
Discord, Facebook Messenger, iMessage, Teams, and others.

After the first hackathon, some students mentioned that they had
utilized their own Zoom subscriptions or subscriptions of friends
and colleagues to stay in touch with their team members or to
quickly organize a video meeting among the team members if nec-
essary. For the second event, we made sure to secure subscriptions
for each team to utilize during the event so that they would not
have to organize this themselves.

2.7 Prizes
Both hackathons were organized as competitive events during
which teams could win a jury prize and a viewers’ choice prize.
The jury prize was given based on judging criteria which were
announced during the kick-off (section 2.4). The criteria included
aspects such as the project’s viability and usefulness, its technical
complexity, and the final presentation’s quality. The jury consisted
of members of the HPC community (section 2.8). The viewers’
choice prize was given based on votes from the broader public,
including members of the HPC community. The link to the voting
form was announced during the final presentation session.

We also sent a swag package to each participant before the event
containing stickers, dice, a headset and other things.

2.8 Stakeholder involvement
We involved members of the broader HPC community in different
ways. We recruited them as mentors and judges, we invited them to
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the final presentation, and we provided the opportunity for them to
vote in the viewers’ choice awards. We also made sure that winning
teams would be recognized during the awards ceremonies of both
conferences to further spread the word about the teams and their
projects in the broader HPC community.

3 POTENTIAL PITFALLS AND LESSONS
LEARNED

While organizing the two aforementioned events, we identified
pitfalls and learned valuable lessons. We will discuss them in the
following and provide suggestions on how to address them.

• Online events require additional planning and struc-
ture: Before the online hackathons, we invested more time
for preparation than for our previous in-person events by
creating an information hub, organizing different means of
communication, and getting in touch with mentors and par-
ticipants. This preparation still proved to be insufficient. This
became especially evident during the team formation process
(section 2.3), which we had typically organized in an ad-hoc
way during our in-person events. It became clear, though,
that the students required more time and scaffolding during
the online event. One approach to address this issue could
be to ask students to form teams before the event, develop
an idea, and register together as a team.

• It is harder to stay in touchwith teams:During in-person
events, it is possible to walk around in the room(s) that the
hackathon takes place in, talk to teams and mentors and
thus retain an overview of how the event is going and where
additional support might be needed. In an online setting, the
primary contact points with teams are pre-planned meetings
such as checkpoints. This can severely limit the possibility
for organizers to spot issues. In order to mitigate this issue, it
is essential to carefully select and brief mentors because they
are in closer contact with the teams. Thus, they can point
organizers towards issues and ask for support if the teams
themselves refrain from doing so themselves. It might also
be advisable for multiple mentors to support the same teams
since individual mentors might not be able to continuously
stay in touch with their team due to parallel duties.

• Be aware of side activities: During our online hackathons,
we observed multiple instances where students and men-
tors had parallel commitments related to their job, studies,
the conference that ran parallel to the hackathon, and their
private life. This affected most teams and led to additional
organizational overhead. Moreover, teams often failed to suf-
ficiently communicate parallel commitments in time, which
led to team members having to take on additional tasks
to, e.g., be able to present something during the scheduled
checkpoints. Teams did not break up subsequently, but par-
allel commitments certainly caused disruptions. During an
in-person event, such activities would likely be easier to
communicate and occur less frequently. In order to address
potential issues, mentors and students should talk about
parallel commitments so that everyone can adjust in time.

• Participants might disengage: We never had such a case
during our in-person hackathons and only one during the

online events we report on in this paper, but participant
disengagement still appears to be easier in an online than
an in-person setting. There probably is not much that orga-
nizers can do to prevent this from happening, but everyone
(organizers, mentors, and participants) should be aware if
someone appears disinterested and actively engage with that
individual to prevent her/him from dropping out.

• Teamsmight have different collaboration styles:Teams
exhibited different collaboration styles during the two online
hackathons. Some remained on video calls most of the time,
others mainly worked in parallel and only synchronized oc-
casionally, e.g., before checkpoints. Some teams also split
into subgroups or switched between styles. Apart from being
aware of this, organizers and mentors must stay in touch
with teams to ensure that they remain in communication
with each other and that every participant is on board.

• Teamsmight use different tools:As organizers, we aimed
to provide an environment where participants did not have
to think about which tools to use for collaboration. They
could simply utilize the Slack channels we had created before
the event and the joint Zoom room. Many teams, however,
decided to utilize their own tools. Despite this, we still per-
ceive it as beneficial to provide a solid technical basis for
team collaboration even if teams should decide not to use it.
Organizers should, in any case, make sure that participants
know how to reach them, the mentors, and their team fel-
low members. For this, we suggest a combination of a joint
knowledge base – we utilized a Github page as discussed be-
fore – where mentor and organizer contact information can
be found and a detailed briefing during the kick-off meeting.

• Technical issues can becomemagnified:Our participants
were primarily newcomers to the HPC community with lim-
ited or no prior experience. It was thus sometimes difficult
for them to understand and deal with the plethora of different
tools and platforms they encountered during the hackathon.
Solving technical issues online can be much more compli-
cated than in an in-person setting. Thus, it is thus advisable
to plan for more support staff than in an in-person setting.
In addition, it should also be noted that participants might
have technical issues unrelated to HPC tools, such as an
inadequate internet connection or power outages that in
an in-person event would either affect most participants or
none. While it is not possible for organizers to address such
issues, it might be advisable to provide additional means
of reaching organizers and mentors, e.g., via phone, so that
participants can get in touch to find a solution.
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