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What happens to all these hackathon projects?

Abstract:

Hackathons are growing in popularity over the past few years drawing the attention of re-
searchers in order to learn more about them. Research before has focused on hackathons
organizational side, on how to get more participants to the events and the outcomes of a
hackathon has been researched on a very small basis of up to 10 projects per study. This
paper focuses on collegiate hackathons where the participants are students by looking at
what happens to the hackathons and what could be the factors that can influence a project’s
continuation after the hackathon on a large basis with over 60 000 projects. It is identified
that not all the projects produce something tangible after the hackathon but there are projects
that produce value to the community. The importance of winning is the only factor found to

significantly influence project’s continuation after the hackathon.
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CERCS: P170 - Computer science, numerical analysis, systems, control
Mis saab projektidest parast hikatonide 1oppu?

Liihikokkuvaote:

Hékatonid on jéarkjargult populaarsust kogunud ning seeldbi sattunud teadlaste huviorbiiti,
kes soovivad uurida hikatone lahemalt. Varasemalt on uurimist66d keskendunud hékato-
nide korralduslikule kiiljele ning sellele, kuidas kaasata rohkem huvilisi. Uurimist66d, mis
on keskendunud hékatonide tulemustele, on tehtud vidikese ulatusega kaasates kuni 10 pro-
jekti. Antud uurimisto6 keskendub rohkem kui 60 000 projektile, mis on alguse saanud
hékatonidel, kus osalejad on Opilased vdi dsja lopetanud vilistlased ning selgitatakse vilja,
mis juhtub projektidega pédrast hdkatone ja millised tegurid voivad mdjutada projekti
edukust pérast hikatoni. Uurimistoo kéigus leiti, et mitte kdik projektid ei ole tulemuslikud,
kuid on meeskondi, kes loovad tehnoloogia valdkonda véartust. Hékatoni voitmine on ainus

tegur, mis antud uurimust66 pohjal mdjutab projekti edukust parast hikatoni 15ppu.
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1 Introduction

1.1 Whatis a hackathon?

Fast-paced events such as hackathons have grown in popularity in recent years as the events
started out from focusing on young developers to expand their skillsets and work on projects
for fun to being events where participants from different fields come together to network,

work on novel ideas and advance in their career path [1], [2].

The goal of a hackathon in every form is to, in a short time (usually 24-48 hours), solve a
given problem, whether the idea is hackathon specific or brought by the participants them-
selves [2], [3]. A hackathon’s goal is not always to create a successful product but to find

new perspectives and grow as a person [2], [3].

1.2 Objectives of the research

There are many hackathons taking place all around the world, in which organisations spend
time and money on, looking to get a positive outcome out of the event. The work so far has
focused on the organizational side of a hackathon of how teams organize themselves [4] and
on the social interactions [4], [5]. Few studies have focused on the outcomes of the projects
by looking at the learning outcomes [6], the sustainability of a project [5], [7] and a detailed
research on what contributes to project’s continuation after the hackathon [1]. The attention
so far has been on a very small scope, looking at a specific event with 10 projects at maxi-

mum.

This research focuses on a larger dataset of 2 000 hackathons with 60 478 teams each con-
sisting a separate project. The majority of hackathons are collegiate events including
103 026 unique participants who are students or graduates from a year before. The data was
in majority gathered from Devpost [8] — a website holding metadata about hackathons. To
see what happens to the projects after the hackathon has ended the following research ques-

tion is asked:
RQ1: What happens to all these hackathon projects?

Hackathon is an event to expand skillset, kick-start an idea, network with similar-minded
people, advance in career path or to win prizes. It is found before that teams with preparation

were more successful at being continued after the hackathon [1] but the research has been



done on a very small scope. To see what are the possible factors that could promote or hinder

a project’s continuation the following research question is asked:

RQ2: What are the potential factors that can promote or hinder a project’s

(dis-)continuation?

In order to answer the research questions the initial dataset has to be cleaned to remove
projects that contain invalid information and afterwards an additional data gathering is con-
ducted via GitHub API to collect extra data about each project. To answer the first research
question, the gathered data is thoroughly analysed and investigated. Answering the second
question starts with operationalizing the factors that are measurable in the given dataset in
order to make them comparable, which is followed by a regression analysis to find the pre-

dictors that have significant impact on predicting project’s survivability after the hackathon.

The results from this research provide an understanding of what happens to the projects after
the hackathons end by exploring the changes between a few days versus a couple of months
after the hackathon and examining a couple of example outcomes. In addition to the analy-
sis, this research suggests what factors to consider in order to have a better chance to con-

tinue with the project after the hackathon.



2 Literature selection criteria

Background: Hackathons have experienced a high rise in popularity over the past few
years drawing the attention of researchers interested in learning more about the field of
hacking [1] which results in several papers released each year. In order to identify the
outcomes of a hackathon and predictors that have influenced project’s continuation, a
systematic literature review was conducted by following the rules described below [9]
and results described in chapter 3. The results are used for the research, where the out-
comes are used in analysing the data and predictors are used to identify factors that can

influence project’s continuation.

Research questions:

« RQI1: What happens to all these hackathon projects?
« RQ2: What are the potential factors that can promote or hinder a project’s (dis-)con-

tinuation?

Search terms and strategy:
« Hackathon
e Results of a hackathon
« Project continuation
o Students
e Enterprise
e Hacking
e Learning platform

e Influencing factors

Terms are used in the search resource’s search form by combining different terms with

operators like AND or OR, for example hackathon AND results of hackathon.

Search resources:

« Digital library (Google scholar)

Study selection criteria and quality assessment:

To be included, the study must satisfy all the following criteria’s:



e The study provides results of a hackathon.

e The study provides the actions made by the teams before the hackathon.
e The study is written in English or Estonian.

e The study is peer-reviewed.

Data extraction strategy:

Publication details| Date of data ex- RQ1 RQ2 Additional notes

traction

o Details about the publication: authors, creation date, found from, title.
o Date of data extraction: when was the publication found/last opened?
e RQ1: Data/information to answer the first research question.

e RQ2: Data/information to answer the second research question.

« Additional notes: Any additional information that might be useful.



3 Background

Hackathon is a time-bounded and fast-paced event where participants demonstrate their
knowledge in small teams by creating working software or hardware from an idea within a
small timeframe [6]. The events started out as a place for students to hang around with their
friends, code and be provided with free food and drinks which are usually a must at a hacka-
thon but the events have grown in popularity in recent years resulting in being more com-
petitive, attracting a lot of non-computer science related people and more often making an
impact for the world [1], [4], [6].

Hackathons have a variety of objectives they aim to achieve, therefore each hackathon is

classified by one of the following classification [10]:

e Communal - collaboration within a community to develop resources, infrastructures
and practices for the community (internal hackathons within an organization to in-
novate new ideas within the organization/community).

e Contributive — adding value to an already existing project by breaking work into
smaller tasks that can be completed in these intense sessions. The organizers give
ideas to the participants.

e Catalytic — a more competitive scene where participants are trying to demonstrate

the utility of a dataset, an approach or use of a technology to show their ideas.
Hackathons used in this research cover all the classifications stated above.

The research that has been conducted before this thesis has mainly focused on the hackathon
itself and its organizational side [1] by looking at how to make a hackathon more effective
and how a hackathon can become a learning platform or an opportunity for career advance-
ment [6]. There has also been research done on hackathon projects and actions taken before
or after the hackathon but those researches have mainly focused on looking at a specific
hackathon types with a much smaller scope, usually referring to 4-5 projects [1], [3], [6],
[11]. This thesis will be focusing on what happens to hackathon projects after their comple-
tion and what could be the factors of a (un-)successful hackathon project on a much larger

basis, including 60 487 projects.

3.1 Outcomes

In this section outcomes that have been found to influence project’s continuation before are

listed and described.



3.1.1 Activity after hackathons

A hackathon project does not have to win the hackathon; neither become an enterprise to be
called successful. If it contributes to a given field, it could already be a great success. A
common thing to happen is that when the hackathon ends some work will be done on the
project to polish it enough to be published [1], [7] and in some cases it grows to an open
source project that everyone is open to use and contribute to [12] or an influential project
that could grow into something bigger and potentially save lives [13]. On the other hand,
some projects are left to a dormant state for a long period and then picked up to be worked
on yet again. In these cases, it could be that the idea they had at that point just did not fit

into the company’s business case [3].

A hackathon is not meant to be an event where revolutions are made but to make more
evolutions of an idea [1] and open source projects are a good example of it as the ideas might
be refined and new perspectives found by somebody else [14]. There are several examples
where hackathon projects have been taken over by someone else after the hackathon, in case
the original contributors did not have any more motivation to continue, lacked ideas or, in
case of organizational hackathons, they were taken over by the company as a new business

case [1].

Out of all the hackathons there are also many projects with the potential of attracting a large
amount of people but due to several reasons these projects are archived before someone else
could pick them up. In some cases, it could be that the organization is not ready for a busi-
ness case [1], [3] as they do not have the resources for it but for some other cases it is the

motivation that turns the project to dormant state before it could rise [5].

3.1.2 Hackathon as a learning platform

Software engineering is considered to be the fastest growing field that needs to adapt based
on new technologies every year and a hackathon is considered to be a great place to learn
and adapt to something new [2] as competitiveness in a hackathon enforces imaginative
thinking [6].

Hackathons provide a great learning platform because while enforcing a competitive out-
of-box thinking, there are also professional mentors who help participants and teach specific
details about the given hackathon topic [5], [6] which creates a perfect environment to learn

new skills.
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By working together intensively for a weekend, participants share their experience and
knowledge and a hackathon is believed to be a good learning source [5] as some students
have stated that hackathons allow them to accomplish more in twenty-four hours than they
had done in a year at school [6]. A hackathon provides a fun and engaging format that is
believed to have a good effect on students GPA [6] as they learn to perform in stressful

situations so that they are better prepared for similar situations at university.

In case students, who participate in a hackathon, do not know yet what they would like to
specialize on, the hackathon provides a perfect environment to try new fields, obtain new

skills [1] and maybe find a better suitable field for them.

3.1.3 Hackathon as a networking platform

Networking is not merely the exchange of information with others — and it is certainly not about
begging for favours. Networking is about establishing and nurturing long-term, mutually benefi-
cial relationships with people you meet. Nowadays having a well-established network has be-
come an important aspect in our lives to be more successful. To be ‘networking’ is not attending
dedicated networking events as it is happening every day around us while we are communicating

with each other.

Hackathons are a great place to practice networking, as the attending people are somewhat inter-
ested in the same fields and thinking along the same paths. This creates a good platform to build
relationships and chemistry between the participants which is important if participants wish to
build something together even after the hackathon ends [2], [6], [13]. Moments of physical con-
tact (e.g. handshakes or pats on the back) or eating and drinking together are fundamental ways

to connect with each other [4] — everything that is inevitable at a hackathon.

Networking is important to kick-start something with companions, to get recruited or just to de-
velop as a person. In some cases, attendees, who might have a good connection base but are
lacking connections in the field they are interested in, might find companions to work with on
their ideas [2]. Apart from growing personal connections, participants stated that taking part of a
hackathon is very important for their career advancements and to enhance their CV [7]. For ex-
ample, an analysis revealed that in two out of four cases the leaders of hackathon projects got
promoted to different leading roles due to showing creativity and capability by performing well
in the hackathon [1]. In addition to promotions there were findings that participating in hacka-

thons perceived positive impact when having their annual reports at work [1].
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3.2 Predictors

A dependent variable is what is being studied and measured in research [15], in this thesis
it is project’s continuation. In this section a set of factors that are found from literature re-
lated to hackathons, which could promote or hinder a project’s (dis-)continuation, are listed

and explained.

3.2.1 Activities prior hackathon

Hackathons as events have evolved significantly during the last few years and so has the
preparation that participants do before a hackathon. While at the beginning attendees would
just come to an event and would then start to think about what to do at the hackathon, now-
adays a weekend long hackathon may even need weeks of preparation before the event [1],
[4], [5]. In some cases, teams meet-up once a week for at least three weeks before a hacka-
thon to prepare for the event and set up everything they need for the hackathon. This is

proven to have a positive effect on the end result [5].

The preparation before the event also includes approving an idea with all the teammates,
talking about the idea with different people to get the scope of the project [1], [6]. To benefit
the continuation of a hackathon project it is also recommended to make up an initial plan
with tasks being shared between team members that have the abilities to complete certain
tasks. This also applies to setting up the team in first place — it is important to include dif-
ferent roles (Product Manager, UX Designer ...) with a large set of skills — to have a skill
diversity within the team [1], [5]. Skill diversity gives the team a multi-dimensional view of
the idea and helps to avoid trivial mistakes during initial planning.

During the planning phase some of the teams managed to already find a home (find a
team/organization to take it over after the hackathon) [1], [5] for the project after the hacka-
thon ends which was identified to have benefits on the continuation of the project as it will
set clear goals for the team to achieve before the end of the hackathon [5]. It was also iden-
tified that planning before the hackathon allows projects to be finished before the event ends

and leaves the teams with time to polish the produced code [1].

3.2.2 Winning, team size and outside help

Participants state that the main reasons for attending a hackathon are to win prizes, learn

from the experienced ones and to socialise with similar-minded people [2].
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Having a great idea alone is not enough to be successful, a project needs to be backed and
have funding from outside of the team to be sustainable and a hackathon is a great place to
catch eyes of possible funders [2]. Some hackathons are backed by corporations who offer
prizes such as the possibility to develop the idea under their wing and get mentored by ex-

perienced developers [2], [16].

At the same time mentorship at a hackathon is growing popularity as the results show that
participants tend to try new technologies and have a better scope of the project in overall
due to seniors being at the event to help them out [6]. Events are investing more heavily and

focusing on the problem of getting enough seniors to an event to cope with student’s prob-

lems [2], [4], [7].

Having mentors at a hackathon tends to have a good influence on students finishing their
project’s or even figuring out a way to continue their work after the hackathon because

students feel that they are not left alone with their issues [5].

Team size, on the other hand, can be varying depending on the hackathon format, usually
ranging from 2-4 members per team or in some cases even up to 10 members. In cases where
teams consisted of more than 4 members per team it has been found that although it felt
overwhelming and not so effective as people started to step on each other’s toes with taking
other’s tasks, the project would not have been continued without having many members in

the team due to lack of motivation from some participants. [5]

3.2.3 Hackathon size and location

Hackathon is an event where information has to be exchanged rapidly and efficiently. For
that to happen it requires trust between the participants and trust develops more easily by
being face to face interactions [17]. Face-to-face contact is thought to be an essential feature

of most innovation behaviour due to the fact that [4], [17]:

e Itisaway for efficient communication;

e Builds trust and incentives in relationships;
e It is a motivation for participants;

e Facilitates screening and socialising;

e Richest form of social interaction;
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The events that are co-located are usually limited by how many teams may attend but the
ones that are held online are without boundaries with some hackathons having over 900

participating projects [7].

A hackathon with lots of participators may attract more sponsors which in turn may attract
more skilful participants but on the other hand having a lot of competition may be demoti-

vating for some of the teams as they feel that they do not have a chance to win at all [5], [7].

3.2.4 Motivation

The motivation is the willingness of an individual to make an effort on a project which
impacts on it being successful or not. When team leaders are motivated to get things done
the projects are more successful than others as the planning was though thoroughly and
because of that the team motivation was higher [1], [6]. A team does not have to make

revolution to be successful but be motivated to finish what they had initially planned [1].

Table 1. Predictors with sources

Predictor Source
Winning [2]

Outside help [2], [4]. [6]. [7]
Skills diversity within the team [1]

Project’s skills coverage [1]

Location [4], [5], [7], [17]
Team familiarity [5]
Motivation [1], [6]

Hackathon size

[4], [8], [71, [17]

Team size

[5]

Team preparation

[1]
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Usage of skills learned at a hackathon [6]

Table 1 contains all the predictors found to have an impact on project’s continuation in other

researches along with the source the predictor is found from.

15



4 Method

To answer the research questions stated in the introduction, data analysis and regression
modelling are applied following a data gathering to collect information from GitHub about
each project. The context, methods for data collection and means of analysis are described

in the following sections.

4.1 Setting

Hackathons investigated in this research are mostly collegiate hackathons where the partic-
ipants are students or graduates from a year before. Organization to bring hackathon organ-
izers and students together is called the Major League Hacking (MLH) — an official student
hackathon league whose goal is to assist organizers by providing necessary resources and
help to organize the event [18]. More than 65 000 students attend various events organized
by different organizations each year and MLH is a community that helps organizers and
participants to come together [18]. MLH encourages hackathon organizers to register their

events under Devpost — an independent website holding metadata about hackathons [8].

Large amount of the initial data used in the thesis is gathered from Devpost’s last five years,
although Devpost does not only contain hackathons covered by MLH as it includes many

other events majority of the events are covered by MLH, including:

e 60 478 projects;
e 103 026 unique participants;

The initial data with the structure visible on Figure 1 was gathered on 10" of May 2018.
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Projects
id
timestamp
technologies Participants
participant-ids > id
likes skills
comments number-of-hackathons
hackathon-id number-of-projects
hackathon-prize-money location
number-of-prizes number-of-followers
hackathon-end-date likes
is-colocated website
location github
github-url twitter
winner linkedin

Figure 1. Structure of the initial gathered data.

Gathered data contains knowledge about the hackathon related to the project and basic in-
formation about the project, including its GitHub URL and participants ids linked to another

table containing data of each individual participant.

4.2 Additional data gathering

To gather more in depth data about each project an additional data gathering was conducted
using Python [19]. Each project in the gathered data has a GitHub URL, therefore data had
to be gathered from GitHub which has a request limit of 5 000 requests per hour and no
possibility to gather information about private repositories. To gather additional data, over
200 000 requests had to be made, which led to discover GHTorrent —an open source project
that monitors GitHub public event time line and stores the data into a database. This database
can be used via an SSH tunnel and the request limits are way higher (requests that will take

longer than 100 seconds are denied).

However, it was found that GHTorrent has issues with its database. Some of the projects are
missing while others have false data in the database. To avoid issues with the gathered data
only GitHub API is used.

The initial data has the issue that the majority of the projects (38 811) do not contain a
repository link. The number of projects without necessary information is relatively high
because inserting information to Devpost is not obligatory, so the participants might not

17



want to enter it. Therefore, a GitHub link was generated for each project that has it missing

by using the following formula:
e GitHub APl URL path + team leader's username + project name

By generating a link for each project that has it missing increased the number of projects

with some information after the hackathon by 2 500 projects.

The additional data was gathered on 11" of December 2018 and the structure of the data can
be seen on Appendix I. When gathering the data, it is taken into consideration that each
project’s activity timeframe needs to be the equal to be comparable afterwards. Therefore,
a timeframe of 6 months after the hackathon is chosen to be the frame where the activity is
observed. Initial results on 60 478 hackathon projects are following:

e 8785 projects with work after the hackathon
e 11 893 projects with no work after the hackathon

o Total of 20 678 projects with some information after the hackathon
e 3870 projects with a possibility of a private repository

e 35930 projects without necessary information

GitHub has limitation of private repositories, which are not reachable via the API. Because
of this for 3 870 projects there is no information available due to being private repositories.

4.2.1 Data cleaning

To make a dataset comparable it needs to be consistent and therefore cleaning the data of
incomplete rows is the next step to be taken in order to make the data comparable. Data of

20 678 projects was cleaned by following these requirements:

e A project has to have at least one technology stated that is used for producing
this project: a project is made out of something and when a project has no tech-
nologies stated, it is impossible to calculate accurate values therefore making it
incomplete and incomparable.

e A project has to have at least two members in the team to be considered as a
valid one: a hackathon team consists of at least two participants [2].

e At least two participants of one team are required to state their skills: a skill
diversity within the team and project’s technology coverage cannot be calculated
without having proper data of the team therefore making the values incompara-
ble.
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e A hackathon has to consist of at least four projects to be considered as a valid

hackathon.

The dataset was reduced to 12,707 projects after cleaning it using Python [19] by following
the rules stated. In the following analysis, the cleaned dataset is used.

4.3 Analysis strategy

In order to identify what happens to all these hackathon projects and to investigate possible
factors that could promote or hinder project’s continuation a dormancy property is to be set
at first. Setting a dormancy property avoids considering projects with minimal activity as

active ones.

Variables are operationalized in order to make the data comparable, as the gathered data is
not in a comparable form. To answer the first research question — what happens to all these
hackathon projects (RQ1) —an analysis is conducted on the gathered data in order to explore
the events after the hackathons and to see if outcomes match with the ones found in the

literature before.

To answer the second research question — finding factors that could promote or hinder a
project’s continuation after the hackathon (RQ2) — a regression model was considered as a

valid way to investigate the relationship between the variables and the outcome of a project.

4.3.1 Setting a dormancy formula

To analyse the hackathon data used in this research there is a need to set a requirement by
which to consider a project dormant after a hackathon. A project is considered to be dormant
if it is no longer maintained for a period after a hackathon. One approach would be to use
the latest commit timestamp as the dormant date but this might now be always accurate as
there are projects that after a few months of having no activity are being revived by a few
commits to either clean up the already completed project or to indicate that the project has
been deprecated [20].

To build a more robust requirement to determine dormant projects and using knowledge
from papers that has covered dormancy before [20], then a project is considered to be
dormant after a hackathon if it has less than one commit per 6 months on average after the
hackathon had ended.
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4.3.2 Operationalization of factors

Several factors, listed in Table 1, could influence a project’s continuation after a hackathon
but some of the predictors in the table are not measurable with the data available for this
research. For example, it is not possible to measure the experience or motivation of the
participants, which is important to promote project’s continuation. Therefore, the predictors

that have no measurable information in the gathered data are not used in this research.

At the same time, there are factors measurable in the data available but they are not on the
same level with other factors, for example hackathon size and location. These are hackathon
related factors therefore they cannot be used together with team related predictors, for ex-
ample every team in the same hackathon has the same values for hackathon size and location

but different values in other factors, making it incomparable.

Table 2 contains predictors that turned out to be influencing projects continuation before
and are measurable with the available data but for some of the factors the data available is
not comparable, therefore a comparable value was calculated with the formula shown in the

operationalization column.

Table 2. Predictors with sources operationalized.

Predictor Operationalization Source
Team size Available in the dataset [5]
Importance of winning 1 amount of winners [2]

amount of projects

Skill diversity Significance rate * amount of technology known [1]

amount of team members

Technology coverage | Significance rate * amount of technology known | [1]
amount of team members

Team familiarity ratio * amount of pair working together [5]

amount of team members

In the following chapters measurable factors are described and calculation formulas ex-
plained.
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4.3.2.1 Importance of winning

It has been found that over a quarter of participants state that one of the reasons for coming
to a hackathon is to win prizes, whether the prize is something small (e.g. a subscription to
a magazine) or something way bigger like funding from a company or being backed by a
huge corporation [2], [16].

As the prize for winning can be radically different for each hackathon and data that is used
for this research contained hackathons that had several winners per each hackathon, as there
were several prizes put out for the participants. Win’s importance had to be calculated be-
cause two hackathons cannot be compared when in the first one there were in total of 3
winners out of 10 participating teams and the second hackathon had 3 winners out of 5

participating teams.

To see if winning influences project’s continuation, a win’s weight was calculated for each

project following these guidelines:

Weight has to be between 0.0-1.0 (0-100%).

amount of winners

e Formula for the calculation: 1 — :
amount of projects

e If a project does not win, its weight is zero.

e If there are as many winners as there are projects, then following formula is used:

1
amount of projects

e If aproject is the only one to win something, then its weight is one.

4.3.2.2 Team size

Every hackathon has a format, which states for the team size either to be fixed (or at least a
suggestion on size) ranging from 2-4 members per team or it’s free of choice for the partic-

ipants [2].

Team size is already available in the initial dataset therefore it was not required to do any

extra work for this predictor.

4.3.2.3 SKkill diversity and technology coverage

In research done before there was a consensus that hackathons should be promoted more
heavily to increase the skill diversity among the participants because to just have a success-
ful hackathon requires small amount of planning but to progress after the hackathon it has
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been found that initial planning determines heavily the accomplishments of a project [5],
[71.

Therefore, it is important to have an advisor in the group to provide support throughout the
hackathon. Some of the hackathons have people hired to help students with their planning
[5] but in hackathons where you do not have any outside help it is important to have a wide

skillset within your team [7].

In hackathons nowadays having a wider skillset does not always mean having people with
different developing skills but also having participants who expertise on for example design
or product management as they give new dimensions to the team [5]. Having too many
participants in a team with the same skillset can turn out to be negative as they can start to

step on each other’s toes to try to complete other’s tasks [5].

In case of having a wide skillset in the team, it still needs to be skilfully managed by the
team leader. Tasks should be separated between the participants by the skills that each task
requires and if a task demands an unknown ability the participant can study what he/she

needs for the task beforehand to improve team efficiency [1].

To observe skill diversity’s impact on project’s continuation two values were calculated,
one for team’s diversity regarding technologies used for the project (technology coverage)
and the other one for diversity within the team. Comparable values were calculated for each

project following these guidelines:

e Each technology is given a significance rate.
o For skill diversity within the team, technologies are regarded as all unique
skills known by the team members.
o For skill diversity regarding technologies used for the project, technologies
are regarded as all skills used for the project.
= For example, with five technologies each technology will have a sig-
nificance rate of 0.2.
e A value is calculated for each technology/participant relationship with the fol-

lowing formula:

Significance rate * amount of which this technology is known

amount of team members
o If a skill is known by at least 75% of project’s participants, then it is

regarded as everyone possess the skill.

22



e Skill diversity equals the sum of all the calculated values; the result is in a range
of 0.0-1.0.

4.3.2.4 Team familiarity

A hackathon is a great place to build bridges or to endorse existing relationships between
people with the same interest field [2], [3], [14]. It has been found that participants tend to
work on a project with people that they know beforehand and if they were put randomly into

a team, some of them would even refuse to join the event [7].

It is so because participants know each other’s strengths and weaknesses beforehand which
could also promote a project’s continuation in the hackathon and avoid surprises at an event

where time is limited and additional resource is nowhere to be found [2], [7], [14].

To evaluate team’s familiarity, a formula is set to calculate a comparable weight (0.0-1.0)

for each team following these guidelines:

e Research done before suggest that it is groups of pairs who elect to attend hackathons
and groups often form from a pair of friends connecting with another group deciding
to work together on an idea [5]. Therefore, the amount of participants working to-

gether before the observable event is calculated on pairs.

1
amount of team members

e Each pair is given a ratio with the formula:

e Value is calculated for each pair with the formula:

ratio * amount of pair working together

amount of team members
e Team familiarity equals the sum of calculated values.
o Ifthe team familiarity value exceeds 1.0, it is automatically regarded as value

of 2.0 — familiarity is exceptionally high.

4.3.3 Regression model

Regression modelling is a set of statistical processes to investigate functional relationship
between factors [21]. Relationship between the variables is expressed in a form of model,
explaining the connection between the dependent variable (dormancy) and one or more pre-
dictor variables [21]. In context of this thesis, it is to investigate if a variable has impact on

project’s continuation after the hackathon or not.
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Data gathered for this thesis is left-skewed meaning that there are significantly more
dormant projects than projects that are continued after hackathon, therefore Cox’s propor-
tional hazards regression method is chosen as it suits left-censored data [22]. Cox is a form
of logistic regression also known as survival analysis, which investigates the effect of vari-
ables on the dependent variable while taking into consideration the time until an event of

interest occurs [23].

The Cox model is expressed by hazard function h (t), this shows the probability of an event
to occur per time unit t, assuming that it has survived up to time t [22]. Hazard function is
comparable to measure of risk, where having a greater hazard rate means greater risk of

failure. It is calculated with the following formula:
h(t) = ho(t) X exp(byx; + byxy+...+byxy),

where h(t) is the hazard function at time ¢ determined by the set of covariates (x4, x,, ..., x;,)
and coefficients (b, by, ..., b,) measuring the impact of the variables [23]. hy(t) is the

baseline hazard, which is equivalent to the hazard if all the variables are equal to zero.
Perquisites to perform Cox’s regression [24]:

e Both, time-dependent and fixed, types of covariates are allowed;
e Dependent variable must be binary; in this context the dependent variable is project’s
dormancy:
o 1in case of project being dormant;
o 0in case of project being not-dormant;
e Existence of time-to-event variable;
o In the context of this thesis, the variable is number of days being active after
the hackathon;
e Variable is statistically significant with p-value less than 0.05;

e Variables must be numeric values;
Interpreting a Cox’s regression model:

e Hazard ratio (HR) is the measure of effect; it is an estimate of the hazard rate be-
tween the control group and the treated [23]. HR is calculated by HR = exp(by),
where [23]:

o HR =1 means of no effect;

o HR <1 means reduction in the possibility of the project being dormant;
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o HR > 1 means increase in the possibility of project being dormant;

e Confidence interval of the hazard ratio (lower 95% - upper 95%) — a narrower con-
fidence interval indicates for a precise hazard ratio while intervals including 1 (the
null value) indicate variable’s small contribution to the difference in hazard ratio.

e The coefficients in a Cox regression relate to hazard; a negative coefficient indicates
a positive prognosis and a positive coefficient indicates a worse prognosis [23].

Covariates explained in chapter 4.3.2 are used in the Cox’s regression model to investigate

their impact on project’s continuation alone and in a relationship with other variables.
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5 Findings

The results of the analysis are organized along the two research questions stated in the in-
troduction. The first chapter focuses on the first research question, which aims to find out
what happens to all these hackathon projects after the event and the second chapter focuses
on to find out the relationship between variables and project’s dormancy, which is the sec-

ond research question.

5.1 Activity after the hackathon

In order to identify what happens to the projects after the hackathons end (RQ1) an analysis
was conducted on 12 707 projects available in the dataset, looking at the outcomes of them

and identifying if any previously stated outcome from Section 3.1 appear in this study.

The majority (60%) of the projects were left inactive from day one after finishing the event
based on the Figure 2. Based on Table 3 the first day after the hackathon was the most active
day with 20 963 (22% of the commits) commits by 4 370 unique contributors, averaging 4

commits per project.

Amount of active projects
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Figure 2. Percentage of projects (y) active after a number of days (x) after the hackathon.

The amount of inactive projects increased rapidly until the 5™ day after the hackathon by

2,211 up to 9 835 projects averaging 442 projects per day, which was 43% of the active

26



projects five days after the hackathon. During this time-period there were 15 467 (17% of
the commits) commits by 2 700 extra contributors averaging 3 867 commits per day and 3

commits per project.

At 60-day mark after the hackathon, the amount of inactive projects had increased by 1 728,
averaging 32 projects per day, which was 60% of the active projects between five to sixty
days after the hackathon. The amount of commits made in this time-period was 29 168 (33%

of the commits) averaging 530 commits per day and 10 commits per project.

The number of projects turning inactive raised by 635 projects during the time-period of 60
to 120 days after the hackathon, which was 44% of the active projects, on average 9 projects
per day. There were 13 882 commits during this period (15% of the commits), averaging

231 commits per day and 12 commits per project.

During the next two months, the amount of projects inactive increased by 496 projects, av-
eraging 8 projects per day, as 97% of the active projects were left behind. The active projects
managed to contribute by 12 452 (14% of the commits) commits, which was on average 208

commits per day and 9 commits per project.

Table 3. Statistics of projects lifeline.

Days after | Amount of inactive | Total contributors after | Total contributions after
hackathon projects (%) the hackathon the hackathon

1 7 624 (60%) 4 370 20 963

5 9 835 (77%) 7099 36 430

60 11 563 (91%) 9928 65 598

120 12 198 (96%) 10 793 79 480

180 12 694 (99%) 11 322 91932

The results presented in Table 3 indicate that the amount of contributions made was high
during the first five days after the hackathon, which can mean that the team had motivation
to complete their goals set for the hackathon or to clean up the project to be presentable in
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the future. This implies the fact that there was no real intention to keep the project alive after
the hackathon.

During the next 55 days after the hackathon, the contribution dropped with the amount of
commits being slightly lower than during the first five days but on the other hand, the
amount of projects still alive was also significantly lower. It implies that the projects may
have been worked on, attempted to find a new perspective or the cleaning phase might have

been taken on later than straight after the hackathon.

The period after two months after the hackathon show that commits per project increased as
time went by with the highest ratio of 12 commits per project during the period of two to
four months after the hackathon. This indicates that the more serious projects were worked
on after the hackathon with each project having a relatively high contribution during that

time.

The percentage of active projects turning inactive within a period did not decrease later on
after the hackathon also indicating that the clean-up period for some of the projects was not

during the first five days or the project did not seem reasonable.

In the context of what happened to 12 707 projects it is found that 471 (6%) projects that
were left inactive after the hackathon were continued after the observed 6-month period

which can at the same time mean that they were ‘cleaned up’ after the observed period.

Some of the projects grew out from hackathons to be open-source projects that are main-
tained up until now (10.03.2019) [25]. A particular case found is Bottender, which is a mod-
ern bot development tool that was created a few months before the hackathon, mainly de-
veloped at an hackathon and is now an open-source project that is contributed to monthly
[25].

There are examples of an idea being refined at a hackathon and then a new perspective found
which was then developed and in some cases maintained up until now [26], [27]. In addition,
there are examples of projects that started out at a hackathon and are now available as a
finished or occasionally updated product [28], [29].
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5.2 Relationship between the factors

In order to analyse the relationship between variables and dormancy to see which could
influence a project’s continuation (RQ2) the outcome of variable operationalisation is de-
scribed. It is followed by the regression analysis applied to each factor separately and to-

gether respectively against the dependent variable.

5.2.1 Factor operationalization

The statistics of factor operationalization are listed in Table 4 including standard deviation,

minimal-, maximum- and mean value of the factors.

Table 4. Statistics of factor operationalization.

Factor Minimal Mean (Standard Deviation) | Maximum
Team size 2 3.4 (1.0) 10
Winners at |1 15.0 (9.0) 45
hackathon

Times partici- | O 2.3 (3.5) 11
pants working

together

Technologies |1 5.5(3.3) 40
used for a pro-

ject

Skill’s known | 1 4.7 (4.3) 116

per participant

Team size of up to four members in the team was the most popular setup based on Figure 3.
Size of a team in the dataset ranged from 2-10 members per team, the mean size of a team

was 3.4 members with a standard deviation of 1.0.
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Team size with proportion of dormant and non-dormant

projects
100%
90%
80%
70%
60%
50%
40%
30%
2 3 4 5 6 7 8 9 10
m Non-dormant| 331 411 575 176 43 16 4 3 0
m Dormant 2320 3440 | 4240 956 139 24 19 5 5

B Dormant ® Non-dormant

Figure 3. Proportion between dormant and non-dormant projects regarding team size.

Although having more than five members in the team increased the continuation rate signif-
icantly based on Figure 3 it was not a popular way to go, with only 258 projects out of 12
707 were larger than five in a team. On the other hand, a larger team can mean that the
project has a higher chance of not being dormant after the hackathon by having more mem-
bers that can continue with the idea.

The results of 12,707 projects regarding winning weight distributed between dormant and

non-dormant projects are displayed in Figure 4.
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Importance of winning
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H Non-dormant| 1005 4 7 6 17 23 38 108 148 185 18
W Dormant 8274 24 28 43 64 141 228 483 872 924 67
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Figure 4. Proportion between dormant and non-dormant projects regarding win’s weight.

Based on the data used for this research 27% of the teams won something, making it an
achievement rather than a standard. Winning did have an effect on project’s dormancy as
projects that won something (win’s weight higher than 0) had relatively higher percentage

of being continued after the hackathon.

In the dataset, there were on average 15 winners per hackathon (SD = 9.0) with an average
prize amount of $28 000 per hackathon, meaning that on average a winner received $1 850
in prizes, depending on the award setup, which is nowhere near to create something after
the hackathon based on the prize. The amount of money in a prize pool ranged from having
no cash rewards to $1 095 000 with a grand prize of one million dollars [30], which is a
huge amount in terms of one hackathon. No other hackathons reached this level in the given
data, as some of the hackathons had prize pools from $750 000 to $1 000 000 distributed
between the winners. A large prize pool does not mean that the hackathon will be continued
and the projects that come out of it are destined to succeed. In the given example of the
hackathon with a grand prize of one million dollars, the outcome and decisions made by the
board left many participants with questions and doubts about unbiased judging process [31].
To avoid negative publicity, the board decided to award two top teams both one million

dollars, increasing the prize bool up to $2 095 000, which is unseen before on hackathons.

The amount of technologies used for a project ranged from 1-40 per team, the mean amount

of technologies used was 5.5 with a standard deviation of 3.3, on the other hand the number
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of skills known by a participant ranged from 1 to 116, the mean amount of skills known was

4.7 with a standard deviation of 4.3.

Technology coverage

100%

90%

80%

70%

60%

50%

40%

30%
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

H Non-dormant| 115 149 345 337 290 196 35 46 12 6 28
B Dormant 1147 | 1140 | 2615 | 2068 | 1900 | 1360 174 298 117 31 298

B Dormant H Non-dormant

Figure 5. Technology coverage distributed between dormant and non-dormant projects.

Skill diversity
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0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
H Non-dormant 2 56 342 494 368 206 60 25 6
H Dormant 2 412 2390 3417 2725 1543 440 141 78
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Figure 6. Skill diversity within the team distributed between dormant and non-dormant
projects.
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Figures 5 and 6 show that having a higher skill diversity or more technologies covered in a
project did not necessarily mean that the project was continued after the hackathon. Based
on the figures above, project’s technology coverage was rather low compared to the skill
diversity within the team as majority of the teams had skill diversity of 0.4-0.7, while at the
same time project’s skill coverage was mainly 0.0-0.5. In the dormancy context, skill diver-
sity did not influence project’s dormancy as much as technology coverage did. A higher
technology coverage did have some effect on the amount of project’s dormant after the

hackathon.

This can mean that teams indeed attempted to gather people with different skillsets around
them when forming a team at a hackathon with almost none of the projects having a skill
diversity of zero but having a higher skill diversity within the team did not seem to give an
expected result of having higher project technology coverage. On the other hand, a low

technology coverage indicates that participants did learn something new at a hackathon.

Team familiarity

100%
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80%

70%

60%
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H Non-dormant| 1230 98 92 70 22 25 3 6 4 0 3 6
W Dormant 8689 | 659 770 450 215 148 41 35 58 9 25 49

B Dormant M Non-dormant

Figure 7. Team familiarity within the team distributed between dormant and non-dormant

projects.

The most amount of times team members had worked together was 11 times with one par-
ticipant attending up to 56 hackathons. Although working with friends is important for par-
ticipants, based on Figure 7 the majority (78%) of the projects had members in the team that
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had not worked together before and the rest of the projects having a rather low team famil-
iarity. Knowing each other did not also influence project’s dormancy in a visible way — a

higher or lower team familiarity within the team did not influence project’s continuation.

A rather low team familiarity can mean that the participants did not know each other before,
which indicates that the participants did manage to gain new connections while networking

with new people.

5.2.2 Univariate regression analysis

Regression analysis was applied to each variable alone against the dependent variable, with

the results shown in Table 5.

Table 5. Summary of relationships between each variable alone against the dependent var-

iable using Cox’s regression model.

Variable Parameter estimate P-Value Hazard Ratio
(95% CI for HR)
Team size -0.023 0.012 0.98 (0.96-0.99)
Technologies -0.058 0.214 0.94 (0.86-1.00)
covered
Skill diversity 0.104 0.150 1.11 (0.96-1.28)
Team familiarity | -0.009 0.790 0.99 (0.93-1.06)
Win’s weight -0.312 2e-16 0.73 (0.69-0.77)

The size of a team (M = 3.4, SD = 1.0) with a negative regression coefficient indicates that
a larger team reduces the risk of a project being dormant after the hackathon. HR 0.98 (CI
= 0.96-0.99) means that each additional member in the team reduces the risk of dormancy
by 2%.

Technology’s coverage (M = 5.5, SD = 3.3) in a project is not statistically significant (p-
value = 0.214) but the negative regression coefficient and a HR of 0.94 (0.86-1.00) indicates
that adding to technology coverage reduces the risk of dormancy by 6% that is higher than
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team size’s impact. On the other hand, the confidence interval ends at 1.00, which indicates

that it has a small contribution to the difference in hazard ratio.

Skill diversity (M = 4.7, SD = 4.3) and team familiarity were found to be influencing pro-
jects before but within this research they are not statistically significant (p-value = 0.150

and p-value = 0.790 respectively).

Winning has a positive regression coefficient suggesting that a higher winning weight re-
duces the risk of dormancy, based on Table 5. HR of 0.73 (0.69-0.77) means that a unit of
growth in winning weight reduces the risk of a project being dormant after the hackathon
by 27%.

5.2.3 Multivariate regression analysis

After applying regression analysis on each variable alone, different variable combinations
are chosen at first by statistical significance and afterwards attempting to find the best com-
bination by hand-picking. The best combination and the results including regression coeffi-
cient, hazard ratio and p-value are shown in Table 6 and Figure 8, which shows the proba-
bility of project survival over time across all three variables included in the multivariate
analysis. Based on Table 6, only the importance of winning influences project’s continuation
significantly. Other predictors, team size and covered technologies, do not improve project’s

success significantly.

Table 6. Summary of multivariate Cox analysis.

Variable Parameter estimate P-Value Hazard Ratio
(95% CI for HR)

Importance of -0.310 <2e-16 0.73 (0.69-0.77)
winning
Team size -0.015 0.100 0.98 (0.96-1.00)
Technologies -0.082 0.070 0.92 (0.84-1.00)
covered
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In relationship with other co-variates team size and technology coverage are not statistically
significant but on the other hand the cross-effect of variables implies that a higher value of
technology coverage influences project’s survival more than a larger team. The HR for team
size has remained the same but coverage’s influence has grown by 0.02 (2%) and when
holding other covariates constant, having a higher technology coverage would reduce the

risk of dormancy by 8% per unit of coverage compared to 6% in a univariate model.
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Figure 8. Overall probability of survival across the dataset.

Similarly to univariate model, the importance of winning continues to be statistically signif-
icant, with a HR of 0.73 implying its strong relationship between a higher winning weight
and reduced risk of a project being dormant. When holding other covariates constant, a

higher win’s weight reduces the risk of dormancy by 27% per unit.
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6 Discussion

The aim of the study was to explore collegiate hackathon projects on a large basis. Research
on hackathons before had mainly focused on the hackathon event itself [6] and the ones
focusing on hackathon projects were with a much smaller scope, usually referring to 4-5
projects at maximum [1], [3], [6], [11]. This thesis provides an understanding of what hap-
pened to the hackathon projects after the hackathon on a large basis (RQ1) and what could
be the possible factors that could promote or hinder a project’s continuation after the hacka-
thon (RQ2).

This analysis led to identify that although there are many hackathons organized with each
hackathon producing several projects, not all of the projects produce something tangible. It
has been found before [1], [7], [14] that there is a ‘clean-up’ period after the hackathon to
finish and produce presentable projects, this research adds to this knowledge by showing on
a large basis that during the first five days the amount of projects turning inactive was the
largest with 17% of growth.

On the other hand, the percentage of active projects turning inactive during the period from
five days to the observed time of 6 months after the hackathon did not slow down with it
capping at 97% of the active projects turning inactive during four to six months after the
hackathon. This can mean that the clean-up or finishing the product was done much later
than five days after the hackathon but at the same time the contribution per project was three
to four times smaller during the first five days after the hackathon. This indicates that the
real work to finish the product was not done during the first five days but just to clean up

the code.

To research impact of factors on project’s continuation, a choice of factors had to be made
based on if there is any measurable data available for each of the factors. One of the chosen
factor’s was importance of winning, which has been found before to be important predictor
in promoting project’s continuation [2]. This research adds confidence to the belief by show-
ing that the importance of winning is a very strong factor in promoting project’s survivabil-
ity after the hackathon with each unit of winning weight’s growth the probability of contin-
uing increases significantly. The percentage of dormant projects is relatively lower for teams
that won something at a hackathon with only 27% of the teams winning a prize at a hacka-
thon making it an achievement; on the other hand, there is no information of what the prizes

were other than just funding. Then again, it is found that funding at some hackathons reached
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to an unreal level of having a prize pool from $750,000 up to over one million dollars, where
a grand prize was for one team one million dollars in cash [30]. This can help a team to
skyrocket their idea and it will definitely motivate the team but then again it is found to have
negative publication after the hackathon due to suspects of unbiased judging resulting in the
board giving two top teams one million dollar, raising the prize bool to over two million
dollars [31].

Skill diversity within a team is something that has not been so deeply researched before but
the researches have indicated that skill-matching is important to give the team a multi-di-
mensional view of the problem and to distribute the tasks based on each individual’s skills
[1], [5]. This research adds to the knowledge that teams attempt to gather participants with
different skills to their team with the majority of the teams having a rather high skill diversity
within the team but at the same time, skill diversity does not contribute significantly alone
or in a relationship with other factors in promoting project’s survivability. On the other hand,
a high skill diversity within the team does not reflect in the technology coverage, which is
rather low for majority of the teams. This indicates that new technologies are in use and the
participants within the team do learn something new while participating at a hackathon
which has been found before as one of the motivating factors for attending a hackathon [1],
[2], [5], [6]. Technology coverage is found to not contribute significantly alone but in a
relationship with win’s weight, the significance of technology coverage improves consider-
ably but is still considered as not significantly affecting the survivability. Participants have
stated before the need to add confidence to their skills [5], [6], this research adds to this
knowledge by indicating that although the technology coverage is rather low it still insists

that participants did add experience to the skills they had previously known.

Similarly to skill diversity but unlike found before, this analysis led to identify that team
familiarity does not have an impact on promoting project’s survivability after the hackathon.
The familiarity within the team was rather low with the majority (78%) of the projects hav-
ing participants who had not worked together at all, although many researches before have
found that knowing each other is important for the team members themselves [2], [6], [7],
[14] and that it impacts project’s continuation [1], [6]. On the other hand, a low familiarity
in the team forces to connect with new people, which has been found important for personal
growth before [2], [6], [7], [13], as it requires knowledge of fellow team members to work
efficiently in a team.
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Research done before has found that too large teams, in a particular case containing 11
members, felt overwhelming and was not effective as people started to step on each other’s
toes with taking each other’s tasks [5]. This research identifies that teams with more than
11 members do not exist and majority of the teams ranged from 2-4 members per team
within the used dataset, although it is identified that the number of participants in a team is
significant in a univariate model even though having a very small contribution to promote
project’s continuation. In relationship with other factors, the factor is not statistically signif-

icant.

Out of five variables, only one ended up being statistically significant to promote project’s
continuation after the hackathon, which may mean that the operationalization of factors was
done incorrectly, wrong factors were chosen or there are factors more important that this
research did not find.

6.1 Implications

The findings presented in this paper have a number of implications for future research, some
of them had been found before but the knowledge was expanded with this research, and

what promotes or hinders project’s continuation after the hackathon.

The results of this research indicate that the majority of the projects became inactive within
the first five days after the hackathon, although the percentage of active projects turning
inactive remained the same in the observed period of two month intervals. Not all projects
turned out to have tangible outcomes but in some cases the project was finished and pre-
sented as a finished product [28]. In some occasions, a project became open-source after the
hackathon for the community to make contributions on [25] and in some other occasions a

new perspective was found and the original idea was halted [26], [27].

Participants that are looking to form a team at a hackathon with an idea of continuing their
project after the hackathon ends should keep in mind factors that could promote their pro-
ject’s continuation. Winning a prize at a hackathon was found to have significant impact on
promoting project’s continuation but it is something that cannot be influenced directly by
the hackathon participants, though the participants should prepare beforehand in order to
enhance their winning possibilities. Together with the importance of winning, coverage of
technologies in a project was found to have some positive impact on project’s continuation.
Concluding from this, technologies used in a project should be covered by as many team

members as possible as it has some positive effect on project’s continuation. Team size
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alone had an impact on project’s continuation but the effect was rather small, each additional
member decreased the chance of being dormant by 2%, to make any conclusions based on
it.

On the other hand, familiarity within the team, skill diversity and team size in relationship

with other variables did not have a significant impact on promoting or hindering project’s

continuation after the hackathon.

This research did raise new questions for future research. How to measure motivation within
a team? What happens to teams before the hackathon on a large basis? Would a skill re-
quirement before a hackathon have an impact on project’s continuation? What happened to
the projects that had their repositories turned private? Having mentors for each team in a
large hackathon is impossible but is there be any other solution for experienced developers
to help teams at big events like these? Are hackathons profitable for companies that organize

them?

6.2 Limitations

The aim of the study was to see what happened to the hackathon projects and what could
possibly promote or hinder project’s continuation after the events had concluded on a large

basis of 12 707 projects with 34 067 unique participants.

However, there were many limitations with the setup of this research. The original dataset
included 60 478 projects with 103 026 unique participants but it had to be reduced due to
massive invalid data and data not meeting the requirements, which means that a lot of pos-
sibly valuable information was lost. An additional limitation was the possibility to make a

repository private, which reduced the amount of projects by 471.

Although before this research there had been found a handful of predictors that could pos-
sibly influence project’s continuation, in this research many of them could not be measured
due to limits of the dataset in hand. It was not possible to measure the motivation or how
did the team work during the hackathon, what exactly a participant learned or did the par-
ticipant connect with someone at a hackathon nor was it possible to measure popularity of
a project, which could all be factors that could promote or hinder project’s continuation at a
hackathon and after it. A possible way to measure the missing factors would have been to
make a survey within the teams but this did not fit in the research workload.
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On the other hand, it was possible to measure if a team won something but it was limited to
a true or false value, which meant that there was no information about what the prize that
the team won was, limiting the research. In this research, hackathon location and the size of
a hackathon was possible to measure with the available data but these values were not used
in regression model because of being on a different level compared to the other variables.
For example, projects in a hackathon all have the same location and amount of projects in
the event but they are different in terms of other factors (skill diversity, team size ...) making
them incomparable.
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7 Summary

This study focused on what happens to the projects after the hackathon and what could be
the possible predictors that could promote or hinder a project’s continuation after the hacka-
thon where the participants are students. This research is different from others by the scale
of the data used within the research, including 60 478 projects at first which was then re-
duced to 12 707 projects compared to similar studies consisting of up to 10 projects per
study.

To answer the research questions, a data gathering was conducted to collect additional in-
formation of each project in the research that was followed by a data analysis and regression
modelling to identify factors that could promote or hinder project’s continuation after the

hackathon.

From the analysis, it was found that not all teams produce something tangible and most of
the projects die during the first weeks after the hackathon but it was also found that the
percentage of active projects turning inactive during the period from five days to the ob-
served time of 6 months after the hackathon did not slow down with it capping at 97% of
the active projects turning inactive during four to six months after the hackathon, meaning

that the clean-up is not always done during the first weeks.

Analysing the factors — team size, importance of winning, technology coverage, skill diver-
sity and team familiarity resulted in importance of winning being the only factor in relation-
ship with other predictors that influences project’s continuation with a higher value of win’s
weight resulting in having a better chance of not turning dormant after the hackathon. When

factors are kept separated, a larger team has a positive impact on project’s survival.

The analysis did reveal new outcomes, identifying that the clean-up is not bound to happen
right after the hackathon and although not all the projects produce something tangible there
are projects that produce valuable outcomes. On the other hand, only one, the importance of
winning, out of five variables ended up significantly influencing project’s continuation after
the hackathon.
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Appendix

I. Structure of the dataset

Commits

id

sha
days_after_hackathon
timestamp

author_id
committer_id

comment_ids (sep #)

Projects

Y

id

timestamp
technologies
participant-ids

likes

comments
hackathon-id
hackathon-prize-money
number-of-prizes
hackathon-end-date
is-colocated

location

github-url

winner
github_project_id
work_after
technology_coverage
skill_diversity
projects_in_hackathon
hackathon_size_category
commits
days_after_hackathon_for_last_commit
contributors
commits_frequency
days_with_commits
team_familiarity
win_weight

dormancy

Workload

A

id
skill_coverage

participant_id

Participants
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A 4

id

skills
number-of-hackathons
number-of-projects
location
number-of-followers
likes

website

github

twitter

linkedin




II. License

Non-exclusive licence to reproduce thesis and make thesis public

I, Karl-Martin Uiga,

(author’s name)

1. herewith grant the University of Tartu a free permit (non-exclusive licence) to reproduce,
for the purpose of preservation, including for adding to the DSpace digital archives until
the expiry of the term of copyright,

What happens to all these hackathon projects?,

(title of thesis)

supervised by Alexander Nolte.

(supervisor’s name)

2. | grant the University of Tartu a permit to make the work specified in p. 1 available to
the public via the web environment of the University of Tartu, including via the DSpace
digital archives, under the Creative Commons licence CC BY NC ND 3.0, which al-
lows, by giving appropriate credit to the author, to reproduce, distribute the work and
communicate it to the public, and prohibits the creation of derivative works and any
commercial use of the work until the expiry of the term of copyright.
| am aware of the fact that the author retains the rights specified in p. 1 and 2.

4. | certify that granting the non-exclusive licence does not infringe other persons’ intel-

lectual property rights or rights arising from the personal data protection legislation.
Karl-Martin Uiga

15/05/2019

47



