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ABSTRACT
The global pandemic of COVID19 demanded that professors rethink
teaching strategies considering the use of online environments due
to the social isolation stipulated to reduce the rate of contagion of
the disease. A challenge for software engineering professors is to
develop fundamental professional skills in students who are in the
process of learning using these virtual environments. The purpose
of this study is to identify how an online educational hackathon
can support students of a Software Engineering program to de-
velop professional skills. We also seek to understand how intense
collaboration takes place between student teams, considering the
digital context for the production of a technological solution. We
conducted a Case Study on an educational hackathon that took
place in the online context, collecting data through questionnaires,
interviews, and observations. As some results, the skills that stu-
dents most considered that this hackathon helped them to develop
were communication, initiative, and creativity/innovation, among
others. Also, the strategies of collaboration adopted by the students
during this competition, considering the remote context. Therefore,
the main contribution is the identification of how the realization of
this event supported students to develop professional skills and to
practice collaboration skills with each other.
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1 INTRODUCTION
The popularly called hackathons consist of intense competition
over a limited period of time in which an individual or group must
design the solution to a problem. A hackathon applied to a Soft-
ware Engineering problem is usually a competition in which the
participants must design a prototype of software that a solution
to the proposed problem, respecting this time limit (Komssi et al.
[11]).

A hackathon can be conducted in several areas, such as scien-
tific, biological, business, technological, social, among others [17].
Usually, these hackathons can be organized by:

• Government: Some hackathons whose purpose is usually
to think of solutions to social problems, also called Civic
Hackathons [4].

• Companies: Some hackathons whose purpose is usually to
prospect future employees for the company, who can stand
out through promising proposals given a problem situation
[21].

• Academy: Some hackathons whose purpose is usually to
support their students to practice the knowledge gained
throughout their degree programs [26].

Hackathons have been used as a pedagogical tool to deepen im-
portant concepts for the area of Software Engineering, encouraging
the student to practice the concepts learned in the classroom. As
an example, Sadovykh et al. [23] report the experience of adding
educational hackathons as a curricular practice to foster students’
contact with the technology industry. Another example would be
the study by Steglich et al. [25] who studied how an educational
hackathon can support students to adopt software engineering prac-
tices in problem-solving. However, the new context of the global
pandemic of COVID19 formed an unforeseen scenario that has
been less explored in terms of its impact on the teaching strategies
previously used.

This study aims to present a case study on an online educational
hackathon experience for students of Software Engineering. We
investigated in this study what professional skills this kind of event
develops in the students who participate and how this process of
intense collaboration between students takes place considering an
atypical scenario while solving a problematic situation.

Some of our findings include:

• The students consider that the most developed skills during
this hackathonwere: Communication Skills, Initiative/Motivation
to Work, Creativity and Innovation, Interpersonal Relation-
ships, Teamwork, Autonomy.
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• The students considered that the skills they had least devel-
oped during this hackathon were: Self-Esteem, Stress Toler-
ance, Flexibility, Attention to Details / Organized.

• The synergy of the teams, the organization strategies dur-
ing the event, and the establishment of simple protocols
among teammates supported the collaboration, improving
the teams’ performance.

The remainder of paper is organized as follows: Section 2 de-
scribes the theoretical foundations of this work. Section 3 argues
the studies that have similar contributions in this topic. Section
4 presents this hackathon setup. Section 5 describes the research
methodology. Section 6 presents the findings obtained in this study
and Section 7 discusses them. Section 8 discuss the lessons learned
from this study. Section 9 lists the study limitations. Section 10
concludes the paper with considerations and future work.

2 BACKGROUND
This section presents the context of Software Engineering Education
(SEedu), the COVID19 context, and their implications in education
and hackathons for education.

2.1 Software Engineering Education
Academia and industry are often evolving. However, some chal-
lenges and gaps arise between both that is pointed out in some
literature studies. Ouhbi and Pombo [19] presents a set of challenges
in the teaching of software engineering faced by teachers, these
being: i) Engaging students; ii) Designing practice activities; iii) Too
much material to cover; iv) Finding adequate textbooks; v) Create
assessments/exams that go beyond memorization; vi) Finding ade-
quate technology, and tools; vii) There is a significant discrepancy
between textbooks and practical life, and viii) Students tend to do
well on the test, but in practice, they are lost.

Oguz and Oguz [18] studied the possible causes of the gaps be-
tween academia and industry, these being: i) The software industry
expands to new areas; ii) The feedback from industry to the acad-
emy is missing; iii) Software Engineering Education is not agile
enough to incorporate the new practices that emerge in the indus-
try; iv) Courses are isolated, but related, which prevents students
from seeing the connection between them; v) Academics are not
out of touch with the industry; vi) Seniors software engineers may
widen the gap; vii) Soft Skills are required for Software Engineering
practices, and viii) Course projects do not have realism.

Considering these gaps between the teaching offered in the acad-
emy and the knowledge demanded by the industry, several different
approaches could be used in teaching, such as, for example:

• Gamification: Souza et al. [24] described an experience in
the usage of two-game elements, namely badges and leader-
boards, in an introductory Software Engineering course.

• Games: Monsalve et al. [15] studied the usage of a game-
based learning tool called SimulES-W to teach Software En-
gineering in an undergraduate engineering course.

• Flipped Classroom: Kiat and Kwong [10] studied the usage
of flipped classroom techniques in the teaching of some
software engineering topics.

• Hackathons: Porras et al. [20] presented a taxonomy for
software engineering education through hackathons in sup-
porting the participants to decide which kind of intensive
event approach is most suitable for them.

Although some studies in the literature explore the use of edu-
cational hackathons as a pedagogical resource, the new context of
the COVID19 pandemic raised several issues about how previously
applied practices in a face-to-face context now occur in a remote
context.

Ferreira et al. [6] explored the Brazilian context in teaching
software engineering, in which he categorized the problems in soft-
ware engineering Brazilian education as follows: Resources-related
(Lack of bibliographic resources, Resources blocked on the internet,
and Lack of tools), Students-related (Disinterest, Difficulties in pro-
gramming, Lack of maturity, and Difficulties in understanding the
requirements), and Content taught related (Very extensive content,
and Very theoretical content).

2.2 SEedu During COVID19
The new global context of COVID19 meant that universities needed
to readjust their teaching practices for virtual environments. How-
ever, it can cause some side effects, such as, for example, Motogna
et al. [16] found that in most software engineering disciplines, stu-
dents’ understanding dropped considerably from face-to-face to
remote teaching, for example, “Ability to understand and apply
software design principles" was understood by approximately 79%
of students in the face-to-face format, decreasing to approximately
26% in the remote format.

Barr et al. [3] present some experiences from different disciplines
being taught in this new online modality, considering that the
teaching practices that worked well were: i) Weekly online multiple-
choice quizzes using the Moodle platform; ii) Tutorial sheets; iii)
Lab exercises; and iv) Links to additional material. In addition, they
also explain that the practices that did not work well were: i) The
rapid pace of the module was generally found to be overwhelming;
ii) Group activities did not seem to go very well, especially when
the live classes moved online and virtual breakout rooms were
used; iii) The dedicated time for labs with a tutor was not used very
effectively, and iv) The instructor did not have good visibility of
student engagement with the recorded lectures.

Kanij and Grundy [9] explain the biggest challenges of this new
teaching paradigm, which are: i) Challenging Engagement; ii) Stress-
ful Transition. iii) Asynchronous Learning; iv) Offline program
demonstration; v) Open Access Tests; vi) Nature of assessments,
and vii) Distribution of grades. As lessons learned, they point out
that: i) Communication from the teacher is critical; ii) A regular pat-
tern of communication can do the trick; iii) Long lecture videos are
too bandwidth expensive; iv) Recorded videos were less motivating;
v) Assessment of open access tests is challenging; vi) Designing
problem-solving questionnaires are difficult; vii) Program demon-
stration should be done online, and viii) Students should be taught
to set up their environment.
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2.3 Educational Hackathons
Frey and Luks [7] explains that a hackathon is often structured
into the following phases: preparation, development, and post-
hackathon. Also, the preparation phase has some stages: i) the
problem identification; ii) the analysis of possible solutions; iii) pro-
totyping; and iv) presenting the pitch of the solution and receiving
feedback. Hackathons have been used in several contexts, one of
which is educational, and can be used to practice skills developed
during undergraduate courses. For example, Gama et al. [8] propose
a methodology based on challenge-based learning and design think-
ing to support teams that will perform hackathons, with some of
the recommended techniques: i) Brainwriting, ii) Voting Heuristics,
iii) Persona, and iv) Physical Computing Cards. They also explain
the methodology as a model, dividing it into three phases: research,
engagement, and action. The investigation must take place at all
times. The engagement phase has three stages: big idea, essential
question, and challenge. The action phase also has three stages:
solution, implementation, and evaluation.

Čović and Manojlović [5] present that the main skills that an
educational hackathon usually develops in its students are: i) collab-
oration; ii) teamwork; iii) negotiation; iv) project management; v)
time management; vi) communication; and vii) troubleshooting. In
addition, there are advantages for students by companies support-
ing the universities in this type of events, which are: i) Admitting
students to practical lessons; ii) Cooperation with professors in
providing conditions for the realization of practical teaching in
the company following the curriculum; iii) Engagement of experts
from the company for the realization of teaching; iv) Willingness
of employees to transfer professional and practical knowledge to
school professors; and v) Presentation of the company’s activities to
students for their employment, scholarships for successful students.

The virtual context that was imposed by the COVID19 pandemic
presents new challenges that need to be explored. In this research,
we seek to understand how these hackathons occur considering
this new context.

3 RELATEDWORK
Some studies present investigations during educational hackathons,
such as, for example, Warner and Guo [27] who investigated the
motivation of students to participate or not to participate in an
educational hackathon. Among the results identified by them, so-
cial factors are fundamental for those who participate, learning
among peers is extremely necessary for solving problems, and
many of those who do not participate feel discomfort because they
are novices in some technologies.

Steglich et al. [25] investigated students’ adoption of Software
Engineering practices during an educational hackathon. This in-
vestigation took place in stages of developing the solution for each
team, in which the authors cataloged: i) how the students dealt with
the requirements; ii) how they defined the solution architecture;
iii) how they measure the quality of their proposals, iv) how they
managed tasks among their team members; v) the feeling they had
during these stages and their perceptions about the competition.

Sadovykh et al. [23] present a proposal to introduce hackathons
as an element in a graduate program in software engineering. The
results from the students’ perspective would be: i) New Knowledge;

ii) Practical experience; iii) New contacts with the industry; iv)
Insights about the business domain; v) Insights about a future career;
vi) Inputs for the research; vii) Potential project with a company;
viii) Inputs for writing a paper; and ix) internship opportunity.

Unlike others studies, this work took place in an online context
due to the COVID19 pandemic, not having a focus on investigating
student motivation or adopted software engineering practices, but
rather the professional skills that an educational hackathon can
develop and how collaboration takes place between students.

4 HACKATHON
The event lasted 30 hours, with 3 presenting the problem situation,
24 hours of developing the solution proposal, and 3 of pitching
the proposals made by the students. More specifically, 1h for team
formation, 1/2h for the problem presentation by the stakeholder,
1h for the teams to define a software solution proposal, 1/2h for
all teams pitching their proposal, 24h for coding, 2h for pitching
the solution, and 1h for awarding the winners. The event received
46 registrations, but each team could invite an extra member from
outside the competition to participate, and 6 from 8 teams invited
an extra member, being 52 competitors.

The students, being in their homes, should use their own com-
puters and the Discord tool was enabled, containing a general room
for announcements from the organization of the event and each
team had a specific group to be able to work. The teams should be
composed of six students from some of the undergraduate computer
programs, the majority belonging to the Software Engineering pro-
gram, and being able to invite an external member who was not
officially registered at the event to support the team.

The problematic situation that students should propose solu-
tions to support during this hackathon would be: to support the
challenges that society started to face because of the pandemic of
COVID19. Students should, in groups, debate, plan, propose, and
develop a solution that would help to solve some of the problems
that emerged during this global crisis, and could be focused on
helping people, companies, or the government.

The ideas chosen by the teams were (and their composition):

• Team 1: They proposed a web platform that offers support
for people who are suffering from depression, anxiety, emo-
tional stress, or just wanting to chat (6 students, 1 extra
member).

• Team 2: The idea is an application "Help your neighbor" that
aims to help a person in your region who is experiencing
financial problems to sell a product or service, intermediating
this person’s contact with potential buyers (6 students, no
extra member).

• Team 3: The proposal was a gamified virtual queue for estab-
lishments, thus avoiding crowding, helping small businesses,
and allowing people to leave their homes without crowding
(6 students, no extra member).

• Team 4: The team proposed an application that explains
to the relatives of a person hospitalized by COVID19 their
health status and the medical procedures performed (5 stu-
dents, 1 extra member).

• Team 5: The idea is to create an application to finance com-
panies that were affected during the pandemic, promoting
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benefits for the user who contributed to the company by
contracting services/purchasing from the same company (5
students, 1 extra member).

• Team 6: The idea was a chatbot to support the home office
in telegram and discord chats (6 students, 1 extra member).

• Team 7: The team proposed a psychologist referral platform
for people in social isolation who may be experiencing a
problem (6 students, 1 extra member).

• Team 8: The proposal was an application to promote do-
nations for needy people who are experiencing difficulties
because of the COVID19 pandemic (6 students, 1 extra mem-
ber).

The process evaluated the teams to compose the solution and the
results of the solution itself. Some of the evaluation criteria were
feasibility, creativity, reach a good prototype during the event, and
meet the judges’ expectations. These judges were: 2 professors of
Software Engineering Undergraduate program, 1 professor of Busi-
ness Undergraduate program, 2 directors of different companies, 1
student from Computer science graduate program.

The award was given to students from the three best-evaluated
teams (it means the students in the teams that placed first, second
and third place in the competition), and every student from these
teams earned a brand-new headset. The best-placed teams in this
competition were, respectively: Team 6 (1st place), Team 3 (2nd
place), and Team 2 (3rd place).

In the week following the event, students who participated in
the hackathon were invited to fill out the questionnaire for this
study, and the teams were invited for interviews, which took place
up to 3 weeks after the event.

5 RESEARCH METHOD
The approach chosen to carry out this study was the Case Study,
according to Runeson and Höst [22]. In this study, the research
questions formulated are:

(RQ1) What skills do students consider best to develop in an
online educational hackathon?

(RQ2) How does intense collaboration between students take
place during an online educational hackathon?

5.1 (RQ1) Students Skills - Questionnaire
We initially identified a skill set to assist in response to RQ1. This
initial set was elaborated from three studies found in the literature,
namely: Lacher et al. [12], Matturro et al. [14], and Albena et al.
[1]]. The list of skills identified in the literature is shown in Table 1.

We developed an instrument considering the 21 skills identified
in the literature presented in Table 1. In this instrument, for each
one of these skills, we asked how much the students consider that
this hackathon supported them to develop this skill. Each question
has a 7- point Likert scale where students have seven options to
score, with the option on the far left being "totally disagree", in the
center the option "neutral," and on the far right the option "totally
agree".

This questionnaire was validated by two Software Engineering
researchers who have more than ten years of researching the topic
of teaching Software Engineering. In addition, three students who

Table 1: Skills from Literature

ID Skill References
F1 Communication Skills [1, 12, 14]
F2 Learning [1, 12, 14]
F3 Leadership [12, 14]
F4 Teamwork [12, 14]
F5 Critical Thinking [1, 12]
F6 Problem Solving [12, 14]
F7 Initiative / Motivation to Work [12, 14]
F8 Autonomy [1, 14]
F9 Ability to receive criticism [12]
F10 Interpessoal Relationships [12]
F11 Social Sensivity [12]
F12 Attention to Details / Organized [12]
F13 Stress Tolerance [12]
F14 Time Management [12]
F15 Customer Orientation [14]
F16 Planning skills [14]
F17 Collaboration [1]
F18 Creativity and Innovation [1]
F19 Self-Esteem [12]
F20 Flexibility [12]
F21 Results Orientation [14]

did not participate in the event were asked to answer the question-
naire as a pilot, the first from the Computer Science undergraduate
program, the second from the Information Systems undergraduate
program, and the third from the graduate program in Computer
Science.

The responses were collected using the Qualtrics1 tool, receiv-
ing 34 responses. However, only 28 were valid, as the others were
incomplete or the respondent left without concluding the answer-
ing the questionnaire. Table 2 presents the students profile that
answered our questionnaire thoroughly, being each column: ID (an
identification for each student who answered the questionnaire),
Team (An ID for the team this student participated in during this
hackathon), Gender (the respondent’s gender), Semester (in which
semester the student is currently in the program) and Undergrad-
uate Program (contain acronyms for Software Engineering (SE),
Information Systems (IS) and Computer Engineering (CE)).

The respondents are primarily students of the Software Engi-
neering undergraduate program, being between the 1st to the 7th
semester. In addition, this sample got a response from students who
made up the eight teams that competed throughout this hackathon.

5.2 (RQ2) Students Collaboration - Interviews
Initially, we found a collaboration framework in development teams,
presented by Maksimov and Flicker [13] that bring the following
elements that must be present for a collaboration:

• Agreement: An agreement can be seen as a compromise,
and it is the more general term that expresses the recorded

1https://www.qualtrics.com | Accessed on May, 19/2021 at 09:02 PM
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Table 2: Profile of students who answered the questionnaire

ID Team Semester Undergraduate Program
SQ1 T1 4th SE
SQ2 T2 2nd SE
SQ3 T2 2nd SE
SQ4 T3 6th SE
SQ5 T4 2nd SE
SQ6 T4 6th SE
SQ7 T4 4th SE
SQ8 T5 2nd SE
SQ9 T3 6th SE
SQ10 T3 7th SE
SQ11 T6 6th IS
SQ12 T3 2nd SE
SQ13 T6 6th IS
SQ14 T7 7th SE
SQ15 T3 7th SE
SQ16 T8 5th SE
SQ17 T1 5th SE
SQ18 T5 4th CE
SQ19 T2 2nd SE
SQ20 T8 4th SE
SQ21 T7 7th SE
SQ22 T6 6th IS
SQ23 T1 5th SE
SQ24 T6 6th IS
SQ25 T1 7th SE
SQ26 T2 2nd SE
SQ27 T4 1st SE
SQ28 T7 7th SE

rules for working together as well as for creating and ex-
changing resources and knowledge [13].

• Actors and Parties: Specialists and clients can be indepen-
dent companies, organisations or individuals and are the
actors or the parties in the collaboration [13].

• Competences: The abilities or the competences are the
skills utilised by actors to achieve the goals of the collabora-
tion [13].

• Goals: The objectives are the goals of the collaboration [13].
• Resources: The resources are material or immaterial goods
such as hardware or software utilised to achieve these goals
[13].

• Collaboration Process: The collaboration process is a se-
quence of activities where competences and resources are
integrated to achieve the goals of the collaboration [13].

Through these elements presented by the Maksimov and Flicker
framework [13], the following questions were elaborated, consider-
ing one or more of the elements presented:

(1) How did the idea for your project come about?
(2) How did you organize the activities between you? What

criteria were used?

(3) What agreements or rules have you defined to support the
team during the project’s development?

(4) What purpose did your team have in working together on
this Hackathon?

(5) Did you choose an external guest to help you? Who did your
team select and why?

(6) How did this external guest support the team?
(7) Did you consult any stakeholder? How was that interaction?

How much did this interaction help in understanding the
problem of the project?

(8) What tools did you use to support the development of the
project?

(9) Which functionalities of these tools were essential to support
the team’s collaborative work in the development of the
project?

(10) How did you share knowledge among the team members
during the Hackathon?

(11) Did the team need to ask for help from another team or
someone outside the team besides the special guest? Who
and for what reasons?

(12) In the specific case of facing a difficulty during the develop-
ment of the project, how did the team proceed to resolve the
issue?

(13) What were the biggest difficulties you felt in carrying out
this project?

(14) Which skills were most useful throughout the project you
participated?

(15) What skills did you perceive that were missing from the
team during the development of the project?

(16) What were the activities carried out by the team and how
did you work on it?

This interview protocol was validated by two Software Engineer-
ing researchers who have more than ten years of researching the
topic of teaching Software Engineering. In addition, two students
who did not participate in the event were asked to participate in the
interviews as a pilot, being them both from the graduate program
in Computer Science.

After this, interviewed 15 students under four interview sessions,
grouped by the teams they participated. These students profile are
presented in Table 3, being each column: Session (An identifier of
which interview the student participated in), Team (An ID for the
team this student participated in during this hackathon), Student
(an identification for each student who answered the interviews),
Gender (the respondent’s gender), Semester (in which semester the
student is currently in the program) and Undergraduate Program
(contain acronyms for Software Engineering (SE), Information Sys-
tems (IS) and Computer Engineering (CE)). In addition, some of the
interviewees did not participate by answering the questionnaire in
RQ1.

The interviews lasted an average of 40 minutes, where we con-
ducted in digital format through the Zoom tool2, having been
recorded with the participant’s consent and later transcribed for
data extraction. Data analysis was conducted based on the content
analysis proposed by Bardin [2], to safeguard the quality of the data
obtained and its correct understanding in each context.

2https://zoom.us | Accessed on May, 20/2021 at 01:38 PM
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Table 3: Profile of students who participate the interviews

Session Team Student Semester Undergraduate
Program

I1 T3 SI1 7th SE
I1 T3 SI2 7th SE
I1 T3 SI3 6th SE
I1 T3 SI4 7th SE
I2 T7 SI5 7th SE
I2 T7 SI6 6th SE
I2 T7 SI7 7th SE
I3 T6 SI8 6th IS
I3 T6 SI9 6th IS
I3 T6 SI10 6th IS
I3 T6 SI11 5th SE
I3 T6 SI12 5th SE
I4 T4 SI13 4th SE
I4 T4 SI14 1st SE
I4 T4 SI15 6th SE

6 RESULTS
This section aims to represent the data collected to answer the
research questions, having been obtained following the methodolo-
gies as explained previously.

6.1 (RQ1) Students Skills - Questionnaire
We collected data from 28 students from the 46 who participated
in this hackathon. We asked these students how much they think
they have developed each of the skills shown in Table 1. The results
are shown in Figure 1, wherein the central area are the people who
chose the neutral option in each factor, that is, they did not opine
about it. In the area on the left, represented in shades of yellow and
red, are the number of students who disagreed, that is, who believe
they did not develop or practice this skill during the hackathon. On
the right, in blue tones, the number of students who agreed, that is,
who believe that the hackathon has supported them to some degree
in developing these skills.

These skills were selected because they represent the desired
skills of software engineering professionals in the 21st century,
some of which the students consider to have managed to develop
during this competition. The skills that students consider to have
developed the most during this hackathon were: i) Communica-
tion Skills; ii) Initiative / Motivation to Work; iii) Creativity and
Innovation; iv) Interpersonal Relationships; v) Teamwork; and vi)
Autonomy. The skills that the students consider that they were
less able to develop during this event were: i) Self-Esteem; ii) At-
tention to Details / Organized; iii) Ability to receive criticism; iv)
Leadership; and v) Stress Tolerance.

Some skills, when assessed by students, were categorized as
neutral. This can occur because answering the questionnaire can
lead the student to a profound reflection on the skills they have
practiced throughout the hackathon, and eventually, they may not
have encountered situations in which the development of such skills
was evident. The skills that had the highest neutral score were: i)

Stress Tolerance; ii) Flexibility; iii) Planning skills; iv) Ability to
receive criticism; and v) Attention to Details / Organized.

6.2 (RQ2) Students Collaboration - Interviews
A key element to such events as hackathons is the strategy students
use to interact with each other to solve a problem. For the first time,
this event took place online to protect people’s health, considering
the current context of COVID19 present in society. However, it is
essential to understand how this interaction differs from the face-
to-face and how students have been structured to solve a problem
considering these challenges. Thus, it is essential to understand
how the collaboration between students occurred, and they are
presented as follows.
How did the idea for your project come about?

Usually, the teams started with a brainstorm strategy, in which
all members propose solutions and together chose the best alter-
native: - “We brainstormed at the beginning of the hackathon on
a whiteboard, and we identified how to help in the context of the
pandemic, and I do not know who was the idea or inspiration for
the solution we made." (SI2 - T1).

Some teams usually consult with stakeholders to compose the
idea of their solutions: - “We talked to a psychologist, so the ideas
came from the members, and we voted for the best one" (SI6 - T7).
How did you organize the activities between you? What cri-
teria were used?

The teams present different strategies regarding the division
of work, where one team explains that they have voluntarily or-
ganized tasks between their members: - “we organized the tasks,
and each one volunteered to take what task want to develop" (SI5 -
T7). Another team organized itself according to the technologies
that each student would like to learn or practice throughout the
hackathon - “We used Trello for the tasks and started together
to make a low-fidelity prototype on Figma to get an idea of what
would be developed. The logic for dividing the functions was or-
ganic. Each could do based on what they wanted to learn according
to the screens that needed to be implemented" (SI1 - T3).

A team appointed two more experienced members as leaders
to pull the development, considering frontend and backend: - “It
was natural, we designated SI9 and SI10 to pull the frontend and
backend parts. They were dividing the tasks little by little, and
the members were taking turns doing some tasks, making small
sprints, and introducing the team" (SI8 - T6). Finally, other teams
were more objective, focusing on knowledge that people already
knew in advance: - “We organized the tasks according to what the
person knew how to do. At Hackathon, you do not have much time
to learn. The ideal is to already know. It is more about putting into
practice what you already know than learning something new"
(SI15 - T4).
What agreements or rules have you defined to support the
team during the project’s development?

A recurring agreement between the team refers to seeking tech-
nologies in common among the students of the each team so that
everyone can help each other: - “We agreed to look for common
technologies among our colleagues. Another arrangement was to
validate the ideas we had with a psychologist" (SI7 - T7). In addition,
some groups agreed to do micro-validations with team members,
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Figure 1: Students’ Opinions About How Much they Developed from Each Skill

each time a task was done: - “We made the sprints, and at the end
of each one we agreed to talk as a team about what we had done.
We did it to exchange knowledge and gave good results. In addition,
we did code review through pull requests for another colleague
using clean code techniques" (SI8 - T6).
What purpose did your team have in working together on
this Hackathon?

The objectives that lead students to compete can be diverse,
but when it comes to forming their teams, each team had its own
motivations. One of the teams worked together because they were
colleagues and had the same vision on technologies: - “We all take
the same subjects in the course and we all have a visual perspective
of the projects, being guided by mockups" (SI4 - T3).

The bonds of friendship are equally important in the composition
of a team: - “We being friends made it easier to carry out the project.
From the beginning, we wanted to be first place this time. For us,
being remote was much better than being in person" (SI8 - T6). In
addition, the teams that compete have the intention of winning the
competition by composing themselves with these colleagues: - “We
wanted to develop something interesting and win the hackathon"
(SI14 - T4).
Did you choose an external guest to help you?Who did your
team select and why?

This event allowed the teams to invite an external guest member
to assist throughout the competition. Some teams did not invite
anyone external to support them: - “We did not pick anyone outside
the team" (SI1 - T3). A team invited a fellow newcomer to learn
about how these competitions work: -“ We invited a newbie friend
to learn about programming competitions, but he did not stay for
long" (SI13 - T4).

The teams that they invited sought to be more strategic in what
they missed most in their teams. One team invited a fullstack de-
veloper to help: - “We invited a fullstack developer, he is my friend
and we have never worked together. He deals well with front and
back, knows other technologies like php, and this helped us in the
part of sharing knowledge, and helped a lot" (SI12 - T6). Finally,
another team invited a tester to support the development of the
project: - “We invited a tester who is the girlfriend of one of the team
members. She helped us with a little bit of everything, especially in
the design" (SI6 - T7).
How did this external guest support the team?

The teams that had external members received assistance on
several points, such as design, programming: - “ Our guest helped
us with the design and the project schedule " (SI7 - T7). In addition,
any technology that the team did not have much knowledge of: - “In
technologies of little team domain, being very efficient in arriving
and interacting with the project" (SI11 - T6).
Did you consult any stakeholder? Howwas that interaction?
How much did this interaction help in understanding the
problem of the project?

The teams that did not consult a stakeholder did so based on their
own knowledge: - “ We were more guided by our own experiences,
much of it was by speculation. We did not actually talk to anyone
if they would use our solution" (SI2 - T3). Some teams consulted
health professionals, for example, a medical doctor to obtain some
information about the virus: - “SI14 asked a doctor friend the data
we needed to know about a patient in a hospital" (SI13 - T4).

Also, a team consults some psychologists to validate the function-
alities to be developed: - “We consulted psychologists to validate
the functionalities and they explained about the context that people
live during the pandemic. One of the psychologists commented
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that she did volunteer work helping people who were experiencing
problems during the pandemic" (SI5 - T7).
What tools did you use to support the development of the
project?

The groups’ communication took place mainly through Discord,
being the official tool of the event, but some teams also used What-
sapp. The files shared by students regarding their solutions were
arranged on Github or Google Drive. Tasks in most groups were
organized on Trello’s virtual boards or Jamboard. Mockups mainly
were made with the Figma tool and, in some cases, graphically
edited with Photoshop. The development of each group relied on
different languages and technologies. However, the solutions used
to be either web or mobile applications, making some choices more
frequently, such as React or HTML with CSS. The most used pro-
gramming interface was the VSCode.
Which functionalities of these tools were essential to sup-
port the team’s collaborative work in the development of
the project?

The most used technologies are reported by the teams are: Dis-
cord: (“Discord was fundamental for verbal communication and
screen sharing" SI2 - T3), Trello: (“Trello helped us manage the
deliverables, so we know which tasks have the highest priority"
SI6 - T7), Figma: (“Figma allows us to share mockups in real-time,
and everyone on the team can follow the screen and their mouse
at all times" SI1 - T3), Google Drive: (“Google Drive allowed us
to share resources, in particular the information or data needed
to help produce functionality" SI15 - T4), VSCode: (“VSCode is an
interface that allows us to develop in various languages and import
different resources for use" SI6 - T7), Github: (“Github supported
us manage proposal versions and share code among teammates"
SI7 - T7), and Jamboard: (“Jamboard helped us manage the tasks,
and everyone could watch and change at the same time" SI9 - T6).
How did you share knowledge among the team members
during the Hackathon?

The groups organized different strategies to talk to each other,
some of them using verbal approaches: - “When it was necessary,
we went into a voice room, to talk about the points to do some
functionality" (SI1 - T3). Other groups communicated by text mes-
sages in the tools used: - “We shared knowledge through discord,
often sharing screens, but it was difficult to teach something in a
hackathon, it was easier for the person who knew how to do it"
(SI15 - T4)
Did the team need to ask for help from another team or
someone outside the team besides the special guest? Who
and for what reasons?

Most teams did not consult anyone other than the special guest.
However, sometimes it is necessary to talk to the event organizing
staff to clarify some rules or limits: - “We consulted the event staff
on specific issues" (SI3 - T3).
In the specific case of facing a difficulty during the develop-
ment of the project, how did the team proceed to resolve the
issue?

The biggest difficulties faced by the teams tend to appear in the
development stages: - “We had programming difficulties. The team
needed to stop activities and focus on solving the specific one"
(SI13 - T4). The most used strategies were: Try to solve it alone

first:We remained calm and tried to get around first, thinking of
alternatives and studying in detail things that we had difficulties
(SI9 - T6), Search online: We search the internet, for example, on
StackOverflow (SI7 - T7), and Consult teammates: After a while
of suffering, we called some of our colleagues online. People with
more free time helped those who were in more trouble (SI4 - T3).
What were the biggest difficulties you felt in carrying out
this project?

The teams had two significant challenges that are common in
this type of competition, the first being the knowledge limitations: -
“Knowing how to program better, so as not to unravel the team, as
this ended up centralizing the codes in just one person" (SI15 - T4).
The other difficulty was the limitation of time to come up with a
solution: - “We wanted to have used technologies that we couldn’t
because we did not have time, and so we had to change course to
other technologies" (SI9 - T6).
Which skills were most useful throughout the project you
participated?

The skills identified as most useful throughout the hackathon by
the interviewees were: Communication: Understand what other
colleagues are talking about and support their needs (SI14 - T4),
Technical knowledge: Prior knowledge of the technologies that
need to be used (SI6 - T7), Proactive: Do not waste too much
time on just one task (SI1 - T3), Organization:We need to know
how each member works and make it manageable (SI1 - T3), and
Resilience: Do not give up in the face of difficulty (SI10 - T6).
What skills did youperceive thatweremissing from the team
during the development of the project?

Among the skills that they felt were most lacking in the teams,
two were scored as the greatest, with the first being little techni-
cal knowledge: - “We could have had more knowledge before the
hackathon, but everything worked out" (SI10 - T6). The second skill
that was missing was for the students to have a closer relationship
with the business area and know how to explain their ideas better:
- “It lacked someone with greater communication/business skills to
present the project at the end (pitch)" (SI6 - T7).
Whatwere the activities carried out by the team and howdid
you work on it?

The teams, despite having carried out these phases with differ-
ent strategies, generally organized themselves into the following
sequence of tasks: i) consider ideas; ii) decide design and scope; iii)
mockups; iv) division of tasks; v) development; vi) pitch.

7 DISCUSSION
The technology professionals market is usually demanding regard-
ing the skills demanded from its professionals. These demands
create gaps between academia and industry, as it is quite compli-
cated for academia to keep pace with industry demands. Therefore,
one of the first steps to understand this gap is to explore what
is demanded by this industry, identifying the necessary skills for
technology professionals in today’s society. For this, the set of 21
skills presented in Table 1, coming from the studies of Lacher et
al. [12], Matturro et al. [14], and Albena et al. [1], was raised as a
starting point.

Hackathons can be learning opportunities in which students can,
in a limited amount of time, practice skills, exercise knowledge to
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solve a problem situation, but it is necessary to understand what
these skills are to practice. For this, RQ1 seeks to make this self-
assessment by students, understanding that a hackathon could not
necessarily help to develop all these skills but makes it possible
to identify that some are extremely common to develop this event
proposal.

The development of a broad set of skills needed by the industry is
a process that takes a few years in academia and can be supported by
practices such as the use of hackathons or other educational events
to strengthen some of these, such as those mentioned in the results.
Therefore, this research provides evidence that some of these skills
can be developed in hackathons, such as Communication Skills,
Initiative / Motivation to Work, among others. Despite this, events
like hackathons also have limitations. Some skills are little practiced
during these competitions, such as, for example, i) Self-Esteem; ii)
Attention to Details / Organized.

Collaboration among students to solve problems could be com-
promised when the forms of interaction are not in person, expand-
ing the use of technologies for division of tasks that in face-to-face
formats can occur in classrooms. Communication strategies were
also different in the virtual environment, whether by voice or text,
and the solution implementation tools also needed to have real-
time sharing resources among participants, such as Discord, Figma,
Github, or Google Drive.

Nevertheless, a hackathon is an event with a limited time, which
means that students have to organize themselves in a simple way
without spending too much time on any of the non-essential stages
of the competition. Prior knowledge of both the technologies and
the skills of other teammates generates an advantage that allows
for an organic strategy for competition.

Finally, it is common to think that Software Engineering students
would not have significant problems adapting to the digital context
by studying technologies, but it is a careless conclusion if one
considers that each person can have a different form of interaction.
Some people are more embarrassed about expressing themselves
through technologies, especially when members did not know their
peers previously.

8 LESSONS LEARNED
In this section, we will share some reflections obtained through the
execution of this study.
There is no Silver Bullets in SE education

There is no perfect or better teaching method for teaching Soft-
ware Engineering since several factors can influence teaching, such
as the profile of students, forms of interaction, content to be worked
on, among others.

Hackathons have the potential to support students in developing
some skills that are considered essential to 21st-century Software
Engineering professionals, but certainly, this event is not entirely
effective in developing all of these skills in all students.
Challenges in SE Education during COVID19

The practices used for teaching Software Engineering need to
be rethought to be framed in an Online format. Hackathons are
events that can take place both in-person and online. However, the
COVID19 pandemic makes all the practices that were conducted
face-to-face become digital.

This study points out that the main difficulties are related to the
interaction of students, but once they establish collaboration strate-
gies, the problem is usually considerably reduced. Therefore, teams
that have bonds of friendship tend to be successful, as established
protocols tend to be respected by team members.
Hackathons to Students Skills development

Hackathons are usually interesting strategies for teaching Soft-
ware Engineering as they allow students to practice skills in a
short period of time, having to use various knowledge developed
throughout the undergraduate program.

However, hackathons often practice skills that students have
previously developed, making it much more difficult for them
to develop a new skill during competition. In addition, often in
hackathons, the student can also carry out a self-assessment and
understand which skills they were able to develop and which ones
they still had room to improve.
Winners’ Features and Profiles

Some characteristics were observed in the teams that performed
better in this hackathon: students were generally friends before the
event, communication protocols were clear, leaders were accessible
to support problem-solving, technological choices were made based
on prior knowledge of the team.

Usually, these teams consulted with stakeholders and sought
to gather a significant amount of information about the problem
before thinking of alternatives to solve it. During the development
phase, these teams used to do small tasks to avoid any member
getting stuck on a long task or having little knowledge of how to
solve it.
When should I use an educational hackathon?

Educational hackathons are events that allow for healthy com-
petition (i.e., without creating rivalries among students), in which
students usually spend a few days. Teachers who want to use this
type of event as an educational practice need to organize an online
structure so that students can interact with each other, a support
team that can be composed of teachers, and some kind of award
that motivates students to participate in the activity.

The proposed problem can be framed in demand from the uni-
versity or society, as in this hackathon, which was about making
software proposals to support people considering the context of
the COVID19 pandemic.

9 LIMITATIONS
This research is a Case Study to identify the skills that a Software
Engineering Student could develop in an Online Hackathon and
how these students practice communication in their team to solve
a problem, considering the online context due to the COVID19
pandemic.

The students who answered the questionnaire referring to RQ1
in full were 28 of the 46 students enrolled, representing approxi-
mately 60% of the participants in the event. However, the closer
to the total number of students, the more appropriate. Also, the
interviews carried out in RQ2 only had the participation of 4 of
the eight different teams. Therefore, we conducted four interviews
with 15 students. Also, We chose to be as less intrusive as possible
throughout data collection, considering how tired students would
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be from the competition and the Covid19 scenario as a new chal-
lenge. As such, We do not collected data on student performance
after the hackathon.

In addition, the experience with this online hackathon was quite
positive, and it is perhaps essential to analyze other events of the
same type for a generalized view of the impact of hackathons for
teaching Software Engineering.

10 CONCLUSION
Hackathons are interesting strategies to support the teaching of
Software Engineering, which can even be adapted to adverse con-
texts such as social isolation due to the COVID19 pandemic, which
alters the dynamics of how people in the world interact.

Meanwhile, hackathons are not perfect educational practices,
having their limitations as well, since not all the skills needed in
a 21st-century Software Engineering professional can be fully de-
veloped in this type of event. However, as this is an event held
in a short period of time, it is interesting for students to under-
stand the extent of their knowledge and their limitations, since the
competition will require a set of professional skills.

Communication is the primary key in collaboration for teams
gets to succeed in this type of competition in transcribing their ideas
into viable solutions. Although the COVID19 pandemic has dra-
matically altered the ways people interact, students mainly created
effective strategies to deal with the gaps it created.

Some future work can be conducted to seek the generalization
of the data identified through this research, the skills developed
by students, and the forms of communication and collaboration
adopted by students through the observation of more hackathons
on the teaching of Software Engineering.
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