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Abstract—Students can benefit from contributing to Open 
Source Software (OSS), since they can enrich their portfolio 
and learn with real world projects. However, sometimes 
students are demotivated to contribute due to entrance 
barriers. On the other hand, gamification is widely used to 
engage and motivate people to accomplish tasks and improve 
their performance. The goal of this work is to analyze the use 
of gamification to orient and motivate undergraduate students 
to overcome onboarding barriers and engage to OSS projects. 
To achieve this goal, we implemented four gaming elements 
(Quests, Points, Ranking, and Levels) in GitLab and assessed 
the environment by means of a study conducted with 17 
students, within a real OSS project (JabRef). At the end of the 
study, the students evaluated their experience through a 
questionnaire. We found that the Quest element helped to 
guide participants and keep them motivated and points helped 
by providing feedback on students’ performed tasks. We 
conclude that the gamified environment oriented the students 
in an attempt to make a contribution and that gamification can 
motivate and orient newcomers’ to engage to OSS projects.  

Keywords - newcomers; open source software; engagement; 
gamification; motivation; students 

I.  INTRODUCTION 

The Open Source Software (OSS) model has become an 
important driving force in today’s software development, 
resulting in many prominent projects that are used 
extensively through the entire development stack, from 
kernels to sophisticated end-user applications. Therefore, it is 
no surprise that the OSS movement attracts a large, globally 
distributed community of volunteers. In addition, the number 
of job vacancies valuing open source knowledge and 
experience has been rising on a regular basis [1]. This fact 
motivated students to contribute to OSS projects, and 
teachers to bring OSS practices and process to the classroom 
and foster students contributing to OSS projects [1–3].  

Exposing students to OSS projects is beneficial both to 
OSS communities and students. From the perspective of the 
communities, more professionals will be in touch with OSS, 
ultimately leading to a higher number of contributions, since 
students are potential OSS contributors. They usually have 
the basic theoretical knowledge to contribute to a project, but 
lack practical skills and knowledge about the underlining 
technologies. From the perspective of the students, 
contributing is beneficial since working on OSS projects 

enables them to learn real-world skills, attitudes, and 
experiences [2], [3], which might increase their confidence 
when applying for industry jobs. One can claim that this is 
also beneficial since the future workforce of software 
developers is being prepared practicing in a real scenario. 

However, it is already known that newcomers, including 
the students, face many barriers while attempting to 
contribute to OSS [4–6]. Some barriers they face include 
orientation issues that can potentially demotivate newcomers 
from placing their first contribution. Many recent studies had 
being conducted aiming to engage and motivate newcomers 
to OSS projects [4], [7–9].  

Gamification, which consists on the application of game 
elements in non-gaming contexts [10], is calling attention 
recently since it has been successfully applied to motivate 
and engage contributors of online and collaborative 
communities and business [11], [12]. These gaming elements 
had been successfully applied to different domains, including 
Software Engineering [12–14]  and learning [15], [16]. From 
the best of our knowledge, there are no initiatives or studies 
focusing on the use of gamification to engage and support 
students or newcomers to overcome barriers to join OSS 
projects. 

Therefore, the goal of this work is to propose and analyze 
the use of gamification elements to motivate and support 
undergraduate students to overcome the orientation barriers 
to contribute to OSS projects. To achieve this goal, we have 
selected four game design elements to help students: 
Rankings, Quests, Points, and Levels [14], [16], [17]. For 
each of these elements, we defined a set of rules to describe 
the operation of the gamified environment and implemented 
them on GitLab1. To assess the environment, we conducted a 
study with 17 undergraduate students, who evaluated their 
experience by means of a questionnaire. This was a 
preliminary study towards a gamified environment that can 
be used to foster contributions from students, benefiting both 
projects and students. The contributions of this study include 
presenting a gamified version of GitLab; assessing the use of 
Rankings, Points, Quests, and Levels to motivate and support 
newcomers to contribute to OSS projects; and proving 
insights to community building teams on how to use 
gamification elements to guide newcomers.  

                                                           
1 http://www.gitlab.com 
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