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Abstract. Hackathons are ‘hacking marathons’ in which participants
collaboratively and rapidly prototype new applications over a 24–48 h
period. The potential of hackathons as a strategy for stimulating interest
in the CS fields is well known. Hackathons share many similarities with
capstone courses, however their application as a formal teaching app-
roach in the CS/IS curriculum is less prevalent. This paper describes the
introduction of a curricular hackathon in a 3rd-year IS capstone course
at a South African university. An exploratory case study was conducted
to evaluate feedback from the participants and organizers. In the process,
the students completed seven new applications which they had conceptu-
alized during the course. They also learned something about new tech-
nologies and programming interfaces as well as they exhibited growth
in personal and inter-personal competencies. Seven fundamental differ-
ences between curricular and traditional hackathons are highlighted. Sug-
gestions for integrating hackathons into undergraduate CS/IS capstone
courses are provided together with possible areas for further research.
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1 Introduction

Application development is one of the fastest growing high-paying careers in
the USA [6]. Because software development environments are free and easily
accessible, there is a perception that anyone can become a successful developer
without any formal education or training [6]. Contrasted against this growth in
demand for application developers is the concern about the value of a university
degree versus practical experience [12,16,31,48,50].1 Thus there remain concerns
w.r.t. the workplace-readiness of graduates as well as a general lack of soft-skills
that are needed in the workplace [3,21,40].

1 See also https://www.diskonto.net/2019/02/18/skills-vs-degrees-debate/.
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In higher education institutions (HEI) there is a fair understanding of this
need, and the capstone course is one of the strategies used to fill this gap [50].
Capstone courses provide students with the opportunity to integrate theoretical
and practical aspects of the curriculum in such a way as to develop a real-world
project that has some benefit to society [27]. There are different models of cap-
stone courses ranging from limited support and no classes (the traditional model)
to clearly defined deliverables, extensive tutor/lecturer support and scheduled
classes and/or meetings [2]. Most courses find a balance between these two mod-
els. Because capstone courses are mainly student-driven through ‘learning by
doing’, the role of the lecturer and lectures are less clear. The role of the lecturer
is to transition students from academic/theoretical studies towards real-world
professional practice. Some guidance in this process is useful, however indica-
tions are that fostering a real-world environment that encourages active learn-
ing strategies has greater benefit than the minimally guided approach.There are
many active teaching/learning strategies that can be implemented as an instruc-
tional design in CS/IS to narrow the theory/practice gap and develop some of the
‘soft-skills’ that are globally needed in the software- and IT-industry: see [32]
for comparison. The primary strategy adopted in capstone courses is referred
to as project-based learning (ProjBL) [22,26] which is not to be confused with
problem-based learning (PBL) [60]. Other strategies that can be used are experi-
ential learning [14], work-integrated learning [59], case-based learning [56], game-
based learning [23,38] as well as virtual learning [36]; for a broader overview see
[13]. Though these strategies have some commonalities, project-based learning
emphasizes an educational strategy aimed at solving real-world project-based
problems [22].

An under-represented approach for implementing ProjBL in CS/IS capstone
courses is the hackathon [15]. Whilst colleges and universities are frequently
the preferred setting for hackathons [33,44,57], they are mainly used as an
informal approach to expose the youth to CS/IS and leverage their creativ-
ity [29,44,52]. Hackathons share many key characteristics with capstone courses
[41], yet their use in the software engineering (SE) and computer science curricu-
lum is not widely reported [18,41,42]. This means that educators have minimal
guidance/tips or techniques for introducing hackathons in their courses.

This paper responds to this desideratum by showing how hackathons can
be used as a formal educational approach for implementing ProjBL in the
CS/IS curriculum—specifically in our 3rd-year Information Systems Develop-
ment course for the Bachelor of Commerce (BCom) degree. The secondary
research question is about the differences between traditional versus curricular
hackathons. We describe our experiences of introducing a curricular hackathon
in our course at a South African HEI. We do so by outlining the central concepts
of hackathons, recapitulating related work, outlining our research method, and
presenting our findings and recommendations for implementing hackathons in
the future under-graduate (UG) IS curriculum.
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2 Central Concepts and Related Work

Hackathons originated in 1999 from the voluntary efforts of programmers in
order to develop/advance a free/open-source operating system called OpenBSD
[45]. Although the concept of a hackathon is in need of a more precise definition
[24], we adopted the following

Working Definition: Hackathons are events where computer programmers
and others involved in software development, including graphic designers,
interface designers and project managers, collaborate intensively on software
projects in a short period of time, typically 24–36 h [34].

There are many different kinds of hackathons—each with a unique approach.
Some are referred to as data-dives, code-fests, code-jams, hack-days, sprints, edit-
a-thons [35], data-thons [1,4], code-camps [42] or game-labs [23]. Over time these
events have increasingly become sponsored by corporations such Facebook [9],
F-Secure [24] or KPMG, as well as by governmental agencies such as Gov-
Hack [43], CivHack [17] or NDPHack.2 These sponsorships have transitioned
hackathons from their philanthropic roots to become more competitive with
teams keeping their innovations closely guarded until they are presented for
adjudication [45]. Motivation for participating in hackathons is mainly for finan-
cial gain, personal development, having fun, or “the opportunity to meet new
people while learning and experimenting with technologies” [24].

Hackathons promote innovation in product and application development, new
uses for existing products or apps or new solutions for government, business or
education [25,46,51,52,54]. Ideas or innovations may be bottom-up or top-down
[24], i.e.: originating either from the developers or from senior management,
thereby fostering an entrepreneurial approach. They typically take place over
extended and focused periods of between 24 and 72 h in dedicated venues [34].
Participants remain primarily at the venues with limited breakaways for ablu-
tions or eating and optional sleeping during such events [46] although there are
reports of virtual participation [33]. Catering such as food, energy drinks and
coffee is normally provided [24] and infrastructure such as computers and data
projectors may be available, although participants are normally encouraged to
provide their own laptops or hardware devices [10].

The targeted participants for hackathons are mainly software developers and
technical personnel, although teams may be comprised of programmers, ana-
lysts, designers, subject-matter experts, managers and community representa-
tives [46]. Team sizes can vary between three and five people, with anything
from five to fifty teams competing at a particular event [57]. Hackathons can
also specifically target under-represented groups such as women and historically
disadvantaged individuals (HDIs) [7,24,53]. There is also general consensus that
(good) programmers are a scarce resource at hackathons [45]. Furthermore, it is
acknowledged that financial and material support by leadership is important to
hosting such events [46].
2 See http://www.ndp2030hackathon.gov.za/ndp-2030.

http://www.ndp2030hackathon.gov.za/ndp-2030
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Hackathons can either be closed or open events. Closed events are internal to
organizations [24]. Open events are organized as public or civic events that are
open to everybody [17]. Open events are broadly publicized and attract large cor-
porate sponsorship to encourage attendance and participation [24]. Open events
mostly focus on a specific topic or theme such as health and fitness [24], health-
care [52,55], Internet of things (IoT) or wearable devices [10], whereas closed
events might be geared around a new product feature or innovations for a spe-
cific company such as Facebook [9,24].

Hackathons are able to provide “new and exciting opportunities for education
and research” [23] as well as to develop project management and communica-
tion skills in addition to creativity and innovation amongst participants [18].
They are, however, known to restrict sound software-architectural approaches
to development and provide only limited testing and quality-assurance oppor-
tunities [44]. It is also questionable how much new (programming) skills can be
acquired during such short events. The perception remains that participants rely
on familiar skills and techniques [45] and have only “limited time to interact with
industry experts or learn valuable hard and soft skills relevant to SE” [41].

Though there is a shortage of published reports of formal hackathons in
the UG CS/IS curriculum [18,41,41], there are some related studies that can
provide insights into how to introduce those into the curriculum. For example,
[19] describes a method for implementing a Hackathon for UG course projects.
That approach followed a software development methodology over a period of
24 h with 22 students divided into seven groups. The purpose of that hackathon
was to develop an Internet-of-Things application using Rasberry Pi devices. The
event was hosted outside the university according to a traditional hackathon
format. The event was however bespoke and took students through the entire
SDLC and was thus not integrated into a capstone course.

A follow-up paper by the same author [18] describes the experiences of devel-
oping student projects in a continuous 10 h ‘Hack Day’ on a Saturday at the end
of the semester. Although a ‘Hack Day’ does not have the full time commit-
ment of a 24–72 h Hackathon, it appears to offer similar benefits. Students were
organized into groups of three. They were co-located to avoid groups working
remotely as well as to fostering collaboration amongst students and allowing the
instructor to provide support. Feedback was obtained from the 24 students in
the course, whereby the results indicated that the students learned more during
the experience than with traditional classes, and that the event fostered greater
motivation and engagement amongst the students and closer relationships with
the instructor. Further feedback indicated a high degree of task focus during the
event as well as an increase in time management skills as a result of the time
pressure during the event.

The principles of hackathons were also applied to address student learning
outcomes in a first-year Engineering curriculum [44]. Even though this inter-
vention was targeted at achieving course-level objectives, the approach fol-
lowed included ‘design days’ which bear minimal resemblance with informal
hackathons. The main outcome was new designs (not software applications).
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The purpose of those ‘design days’ was to improve collaboration between stu-
dents and staff, to expose students to engineering design concepts, to integrate
knowledge from across the curriculum, and to stimulate creative thinking. The
primary curriculum outcomes of the ‘design days’ were improved teamwork,
better understanding of design, and greater student engagement. Non-curricular
outcomes were a highly creative and fun/engaging event for the students as well
as increased motivation to participate in such events.

Another study examined the efficacy of the hackathon approach to stimulate
students’ enrollments and interest in CS [33]. Six hackathons were hosted at a
university over a period of three years. Participation was voluntary after the stu-
dents had been invited to participate in the event. The hackathon gave students
an opportunity to learn and network with subject matter experts and to be part
of larger project teams that were focused on rapidly developing socially rele-
vant solutions. The primary outcomes raised students’ exposure to mentoring,
work-integrated learning, and collaborative learning. Limited integration with
the formal coursework was achieved due to the open nature of the hackathon.
The curricular benefits were latent, with students reporting an improved social
and practical understanding of CS concepts, further developing their interest and
passion for participating in the field, as well as of changing their perceptions of
CS by-and-large.

As it can be seen from the basic definition of hackathons and from how
they have been used in higher education in the case studies recapitulated above,
there remains the question of how a hackathon can be better integrated into the
curriculum. This question is addressed in the subsequent sections.

3 Methods and Materials

For this paper an exploratory case study [61] was carried out. This method is
suited for novel studies where the experiences of participants and the context
of action is important [5]—in our case: normal classroom activities and student
evaluations. In compliance with our university’s regulations, participants’ names
and identities have been kept anonymous, and statements were attributed with
three-letter acronyms (TLA) representing the corresponding persons. The par-
ticipants completed an informed-consent form which outlined the purpose of our
study, the use of the students’ answers, and the confidentiality of their informa-
tion. The students were also told that their voluntary participation would have
no bearing on their final marks (course results). Our case study was supported
by first-person reports and reflections, additional reports by the hosting orga-
nization, as well as anonymous student feedback and evaluation. No personal
interviews were conducted. The answers obtained were analyzed by means of
topical analysis [47] which can reveal key topics or issues in a corpus of text,
a discourse or some particular event. Topical analysis provides a method for
comparing and analyzing similarities and differences between related topics, def-
initions, artifacts or concepts [20].
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4 Case Study

There are sufficient commonalities between a traditional hackathon and our cur-
riculum hackathon for us to refer to our object of study as ‘hackathon’. Some
of the main similarities between the two are that our event was a focused event
that occurred at a particular venue (a computer lab on campus), over a fixed
period of 24 h. Catering, coffee and drinks as well as PCs were provided and
attendees had access to a kitchen and ablution facilities. Students and lecturers
were encouraged to stay awake and present at the venue for the entire period
although there were some exceptions.

The event was scheduled over a Friday/Saturday and timed closer to the end
of the second semester of the South African academic year (19–20 October) so
that there were no conflicts with other courses, assignments, tests or exams. After
the hackathon, our students had 2–3 weeks to complete their documentations for
examination purposes. Students were divided into seven teams of three students
each. There were different roles in each team, such as project manager, analyst,
developer.

4.1 Aims and Objectives

The emphasis at our hackathon was the delivery of a working system, whereby
the documentation for the system was drafted afterwards for assessment pur-
poses. Although there were no incentives offered at the hackathon, students were
informed that the top three teams would be selected to participate at the above-
mentioned SITA NDP2030 hackathon which itself carried a prize of 100’000
South African Rand (≈US$6’000) for the winning team.

4.2 Phases

The typical hackathon can be represented by means of the classical IS Input-
Process-Output model [24]. The input phase is the pre-hackathon phase where
ideation and team building take place. The process phase is the actual hackathon
where intense ‘hacking’ occurs and results are demonstrated. The post-hackathon
phase is where teams decide to continue with the idea, form new teams or grow
the teams and adopt new technologies and develop plans for funding.

In our case the pre-hackathon phase took approximately 12 weeks which
overlapped with the traditional capstone curriculum. During this time, the stu-
dents formed their teams, conceptualized their ideas, developed a business case,
designed their apps, started building them and elicited requirements from other
stakeholders. One of the teams was also responsible for planning the event and
had to facilitate the event t-shirts, catering and permission for the event. The
week before the event, the preparations began in earnest and all students were
involved in final preparations for the event. On the final days before the event,
drinks and meals were purchased and the catering orders confirmed.

The hackathon event itself (process phase) started at 18h00 (planned was
17h00) on the Friday, and, after initial presentations and motivation by the
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organizing team, the students had dinner. After dinner the students ‘hacked’
for 4 h and presented their progress to the entire forum at midnight. After the
presentations the students had snacks and then continued to hack till 05h00
when they presented their results again to the forum.

Departing from the traditional hackathon approach we had some physical
exercise in the morning of the second day whereby some sports games were
played by the students to get energetic again after a long night of intense coding.
Thereafter, the students started hacking again from 08h00 till 12h00. At noon the
students had lunch and resumed hacked again 13h00–17h00; then they submitted
their final projects. According to one participant (TLM),

“the results that we reached at the hackathon were amazing: we managed to get
most features of the application working during those 24 h”.

At the conclusion of the formal hackathon activities, students, lecturers and facil-
itators were treated to a barbecue. Thereafter, our students were so exhausted
that they were glad to ‘pack up’ and go home.

During the post-hackathon phase (output phase), the students made the final
changes to their apps in order to capture screenshots for their project report
and also to prepare for their final assessment presentations and demonstrations.
They were also required to write individual reports to explain their individual
contributions to the their groups. For this report they had been advised already
at the beginning of the semester to keep a record of their personal tasks and
activities. The final demonstrations and presentations were held four weeks later.
This gave the students the opportunity to explain their solutions to invited
representatives from government, industry and the university.

4.3 Projects

During the first semester (February to June) of our academic year, our students
were required to develop a project plan that included the business case, user
requirements, project scope and costs as well as high-level designs and GANTT
charts. In the second semester the students started implementing these system
development projects. These ideas were initially conceptualized by the students
and implemented through various iterations and interactions with the lectur-
ers and stakeholders. Only during the hackathon the students completed and
presented their final systems; (see Table 1).

4.4 Results

The course’s lecturers found that the event gave the students the opportunity to
focus solely on the completion of their projects without other distractions. The
event also imposed personal challenges to the students, such as to stay awake for
its entire duration and to work under pressure. During the hackathon, students
learned how to work with new technologies, tools and software development
platforms. For example, they learned how to develop in Java on Android Studio;
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Table 1. App development: teams and systems

Team/App Specification

Residence Control System Monitoring and managing visitors access to
student residences to avoid illegal squatting

e-License App A mobile app to register and represent ‘virtual’
driver licenses. It must allow road officers to
validate physical and virtual licenses as well as to
check for outstanding fines or license expiry. It has
a front-end sub-app and back-end sub-app

Soapy Shine Car Wash A car wash loyalty app that allows members to
check a shop’s availability (or current queue
length), to book and be notified at any of the
participating shops

Billboards Innovation Facilitates the remote management and hosting of
advertisements on electronic billboards

Stay Residence Booking System A variation of ‘AirBnB’ for student
accommodation: intended mainly for finding and
booking of ‘approved’ university ‘digs’

Virtual Housing Project A VR system to convert 2D plans into 3D virtual
walkthroughs for visualizing the architectural
features of real estate properties

Clinic Appointments A queuing system for public hospitals and clinics,
similar to those found in banks or other mobile
service providers. It must be able to distinguish
emergency cases from dispensary patients

they learned database development as well as the use of technologies such as
XAMMP, PHP, or umajin. They were exposed to cross-platform development
architectures and the use of APIs (such as Google’s authentication features and
maps in Android Studio) as well as to interfacing with bulk SMS providers which
had not been part of their under-graduate coursework so far. Consequently,

“I got to understand more about cross-platform development. I did more research
on it during the hackathon as we were busy with the coding and develop-
ment. I also learned more about APIs as we had to do research on how we’re
going to integrate them into our application to work better with other existing
applications (i.e. Google Maps)” (KJT).

Surprising were the unintended ‘soft skills’ the students developed during the
project; see [40] for comparison. The students learned much about teamwork,
project management (the first semester complement of this module), time man-
agement under pressure, punctuality, responsibility, creativity, bug-fixing as well
as presentations an audience. Although these skills are not considered to be the
main outcomes of an IS course [28], they are recognized as critical for the suc-
cessful integration of graduates into the workplace [11,48]. Thus the hackathon
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can be regarded as a suitable ‘active learning’ method for developing these ‘soft
skills’ which are hard to teach in the lecture hall.

The students also provided some insightful comments as to the efficacy of
the approach through entries in the university-administered anonymous Student
Experience Survey that was completed online at the end of the semester; (see
Table 2). In particular:

“The project on its own requires that each individual has to play a role in making
progress. There is no time for dependency. Teamwork pays off, but, most
importantly, the ability to communicate with other people is very essential
when you are working on something so volatile” (ZAN).

Table 2. Learning experiences and suggested improvements

What did you like about the teaching and learning experiences of this
module?

Stud.

To communicate and be able to work in a group, to participate in class.
This class prepares us for the life outside university

(ST1)

The experiences were great; it taught us about our pre-professional lives (ST2)

It also taught me to grow as an adult and be more responsible (ST3)

The learning styles used (ST4)

Creativity (ST5)

It is like doing real events that affect my life in a very tangible way (ST6)

What suggestions do you have to improve the teaching and learning
experiences of this module?

This module needs [more] time to be able to complete the project as there
is so much to do

(ST7)

Introduce the work-integrated learning strategy in other modules, [too] (ST8)

Every group must be assigned a supervisor (ST9)

The use of a study guide (ST10)

More practicals, field trips and recruiting of sponsors for practicals
(like Microsoft, hackathon- and other IT-related companies)

(ST11)

The class experience was very new; I don’t think there is much more
that I can add

(ST12)

It’s perfect! (ST13)

Without a suitable control group it is difficult to assess the effect or out-
comes that the hackathon had on the quality of the students’ solutions, i.e.:
what they learned during the process as compared to a traditional approach.
Even the students’ final marks would not provide a fair representation of learn-
ing, as students and project topics in other years would differ individually.
Assessing software development progress in industry is an ongoing challenge [39],
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though the usual metrics (such as lines of code, function points or completed
features) could also be used to assess the value that the hackathon had on the
students’ projects progress. Ultimately, the measure of success for such an app-
roach would be to ‘track’ these students into the industry and see how they are
faring there in practice.

5 Discussion

Some similarities and differences between the curricular and the traditional
hackathon are explored next, as per our secondary research question.

5.1 Curricular Hackathons

Scope and Purpose. The scope and purpose of the curricular hackathon is
much narrower than the traditional hackathon, which typically takes an idea
from concept to prototype stage during the event. The objective of the curricular
hackathon is to provide the students with a focused 24 h period in which to
complete the projects that they had been working on over the course of the
semester. The purpose for introducing the hackathon was in response to the
problems that students were experiencing in completing their projects during
the semester due to competing demands from other courses.

Conceptualization of Projects. Unlike in traditional hackathons, the ideas
for the projects originated mainly from the students themselves. This was due to
limited participation from outside stakeholders. In [33], by contrast, project ideas
originated from schools, non-profit organizations, expert and, in some instances,
from computer students. After coming up with their ideas, however, our students
were encouraged to engage with other lecturers and industry stakeholders in the
field for which the solutions were intended. This meant that the projects or
ideas were not necessarily aligned with ‘national priorities’. It is suggested that
in curricular hackathons, ideas for projects such as those from the list of national
priorities are given to students to choose from.

Time Frame. As the hackathon was held at the end of the capstone course,
students had the entire year to conceptualize and plan their projects. The stu-
dents were required at the beginning of the year to produce ideas for innovative
apps that address some organizational, societal or academic needs. In the first
semester the students developed the business case, user requirements, system
requirements, prototypes and project plans. In the second semester they did
systems analysis and design, system architecture, use-cases, and user interfaces;
then they and started building the system.

Closed Event. Another difference between the two is that curricular hackathons
are closed events as opposed to open events for traditional hackathons. Our
event was restricted to 3rd-year IS students who were enrolled in the course.
The reason for excluding other students were that this group of students had
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been working on their projects from the beginning of the year. Inviting other
participants at such a late stage would have detracted from the educational focus
described above, and would also have disadvantaged those participants who had
not already been working on a project during the course of the year.

Incentives. Also, unlike in a traditional hackathon, students earned marks for
completing particular aspects of their solution throughout the year. There were
key points where students needed to interact with stakeholders from industry in
order to develop their ideas and designs as well as to present them to lecturers
in the faculty. Marks were allocated for documentation, apps and presentations
during the semester according to formative assessments. The final assessment was
a presentation of students’ working projects to industry stakeholders, lecturers
from the department, and the external examiners. Students were also evaluated
on the project documentation as well as the software code that was submitted
at the end of the hackathon. All the material that was developed by the students
during the course was uploaded to the institutional E-Learning system.

Compulsory. In contrast to the free open culture of traditional hackathons,3

curricular hackathons restrict the voluntary nature of traditional hackathons,
yet still allow for the philanthropic [45] and socially relevant [33] ideals. Firstly,
participation in the hackathon was compulsory. Secondly, students were required
to develop socially relevant solutions, although this might not always be feasible,
especially if organizational pressures or corporate funding prevails. Thirdly, it
is conjectured that students were not necessarily motivated by the social cause
of their solution, but by obtaining marks, and thus may have complied with
the design brief merely to pass the course. They still had, however, a large
degree of freedom in choosing which topic they wanted to focus on as well as the
technologies or design scheme they wished to apply.

Intellectual Property. Questions were also raised by the students as to the
ownership of the intellectual property that was developed during the hackathon.
It was suggested that the same regulations that pertain to academic research
be applied to hackathons. In the end, however, it appears as if few students or
groups intended to incubate or continue with the projects which they developed
during the hackathon. The sustainability of such projects should be designed into
the activities in order to move away from disposable assignments to renewable
projects [58].

5.2 Teaching Approach

One of the clear advantages of integrating the hackathon into the traditional
capstone course [49] is that it puts students into a high-pressure, team-based
learning environment where they need to perform much like in industry. By
contrast, the traditional capstone course imposes no such demands, resulting in
students remaining undecided on particular system or technology decisions that

3 For comparison see http://www.gnu.org/philosophy/free-sw.html.

http://www.gnu.org/philosophy/free-sw.html
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need to be made, and rushing their projects at the end of the semester. Some
other challenges and opportunities with this approach are discussed below.
All-nighter. Some concerns have been raised as to the effects of sleep depri-
vation amongst the students. Research shows that students are accustomed to
‘all-nighters’ due to academic and social pressures and that acute sleep depri-
vation can have a physical but not necessarily a cognitive impact on healthy
university students [37]. In order to ameliorate this effect (based on the orga-
nizers past experience of 72 h hackathons) an exercise session was held in the
morning to boost the participants vitality. These concerns can also be addressed
by changing the format to a ‘code camp’ [42] which is a coding event that is
hosted over the period of a week during normal class times. The test week would
be an ideal time for such a ‘code camp’ and would provide greater opportunities
for the students to interact with industry experts and to develop the soft skills
that are expected of software engineers.

Facilitation. Another limitation of the hackathon approach is that it requires
additional management, teaching facilitation, time and resources from the lec-
turer and department that are not necessarily catered for by traditional curricu-
lum teaching activities. The process can be facilitated by external parties that
ease the transition of hosting a hackathon; however this will incur additional
costs. In our case, we used the services of a professional organization (PRO)
to run the event as well as the residence catering services to provide the food.
PRO was responsible for advertising the event, managing its schedule as well as
providing transport and accommodation for the mentors that were brought in
from other companies and regions.

Mentoring. In addition, the curricular hackathon emphasizes an apprenticeship
model where students are guided by experienced mentors from industry, lecturers
and senior students. The mentors were responsible for motivating the students at
the start of the event, and for providing feedback and advice during presentations
throughout the night as well as technical advice. Because the event was held on
campus after academic hours, we needed to obtain permission from the campus
security services, the director of student life, the students’ representative council,
and the manager of the soccer institute where the end function was held. This
was all arranged by one of the groups of students with the guidance of the
lecturer.

Accelerating Projects. Additionally, we found that the hackathon was effec-
tive in accelerating the completion of student projects, especially at the end of
the semester when they were pressured by other courses to prepare for exams
and final reports. Finally, we learned that a curricular hackathon can be a fun
event that stimulates students’ interests in the discipline as well as ‘awe’ amongst
non-participants.

Closed Event. One concern raised by students from other years and other
departments was why they could not participate in the curricular hackathon.
This was explained to them due to the closed nature as part of the IS capstone
course. Our suggestions are now to host two hackathon events during the year:
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The first event at the start of the year should be open to all students in order to
expose them to the concept and to allow the third-year students to conceptualize
their projects. A second, closed event should be held towards the end of the
semester and be restricted to the final-year IS students for them to complete
their projects for marks.

Asessing Progress. It is difficult to assess the degree of software development
progress that groups can achieve during hackathons. We suggest that source-
code repositories such as GitHub be used to manage and monitor the software
development progress throughout the semester and during the hackathon.

In summary, curricular hackathons are closed events that are directed at
accelerating students’ capstone projects in a focused 24 h session that is hosted on
campus by experienced facilitators. Students are divided into teams of between 3
and 5 students at the start of the semester. The projects are conceptualized and
developed during the semester and completed at the hackathon. Participation is
compulsory. Projects (presentations) are assessed for marks during the hackathon
and at the final project-day. These events require other expertise and resources
to facilitate than traditional teaching and/or capstone projects. Last but not
least the integration of academic (assessment) requirements into a traditional
hackathon creates a number of additional challenges for the facilitators.

6 Conclusion

Hackathons provide a unique blend of active learning approaches [8,10,22,23,25,
30,34,44] in focused 24–72 h events. Although they are widely hosted at colleges
and universities [33,44,57], their role as a formal teaching approach in the CS/IS
curriculum was hitherto not well understood.

This paper describes the three phases [24] of a curricular hackathon con-
ducted in a 3rd-year undergraduate capstone course for information systems
design and development. During a 12 week pre-hackathon phase the teams were
formed, ideas conceptualized, projects planned and development commenced
(much like a traditional capstone course). During the 24 h hackathon event the
students completed their projects through a process of mentorship and regular
feedback. Functional support for the students was provided by means of catering
and other facilities. In a post-hackathon phase of 4 weeks, the students finalized
their projects, completed their documentation, and presented their software apps
to industrial and academic stakeholders.

Our students found that the hackathon was a valuable activity that pre-
pared them for the demands of the industrial work environment. They learned
more about working with new technologies and tools, doing cross-platform devel-
opment, using Google APIs and public SMS services. More importantly they
developed a number of important ‘soft skills’ [40] during the process. They
learned much about teamwork, project management, time management under
pressure, punctuality, responsibility, creativity, bug-fixing and presentation of
achievements.
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Thus a curricular hackathon is a viable approach to facilitating workplace
skills in the CS/IS curriculum that complements traditional capstone courses.
This paper provides some guidelines on how curricular hackathons can be imple-
mented and highlights some of the most important differences and similarities
in comparison to traditional hackathons. Some challenges and limitations of this
approach are also outlined.

Future work should evaluate the efficacy of ‘code camps’ as opposed to curric-
ular hackathons. Improved means of assessment are also called for in evaluating
curricular hackathons. Further research may also look at what it means to ‘hack’,
and how these approaches foster workplace skills amongst new generations of
ICT students.
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