Graduate Research Plan Statement

I’m interested in empirical software engineering research, specifically focused on software developers. In
previous work, I have studied disengagement of contributors from open source software [1], as well as
how developer teams are affected by remote work caused by COVID-19 [2]. I am interested in continuing
along this path and further studying software developers, specifically within OSS ecosystems.

Within the realm of modern software, open source software (OSS) is commonly thought of as the
infrastructure. OSS allows for rapid innovation by reducing overhead for building new projects. However,
despite the utility afforded by many OSS projects, many still struggle to attract and retain enough
contributors to survive. Coelho et al. performed a study on 104 popular depreciated projects on GitHub
and found that 41% cited developer related issues, one of the most commonly cited ones being lack of
time of main contributors [3]. Previous research has also found that developers leaving OSS projects can
have a negative impact on project quality [8]. These findings highlight the need to understand developer
engagement within OSS because of disengagement’s impact on not just project quality and survival.

Studying OSS developers and their contributions is a complex and well researched area [4]. Previous
research has used a vast number of different metrics to identify and measure factors that impact OSS
engagement. There has been a great amount of work done studying developer onboarding [5], and factors
that affect the likelihood that a developer contributes to or sticks with a project [6].

However, there has been less work studying the disengagement of open source contributors. The onion
model is a popular model for the developer structure within open source projects [7], with a small number
of ‘core’ contributors at the center with a large amount of knowledge and often responsibilities,
surrounded by increasingly peripheral developers who contribute less frequently and regularly. The cost
of disengagement in general to a project is high, however the impact is often different depending on the
developer [8]. The disengagement of core contributors is very expensive, can cause issues like knowledge
loss [9], and can decrease the overall probability of project survival [10]. In my first paper [1], I studied
technical and occupational factors that affected core contributor disengagement.

While there are many different kinds of OSS contributors, during the first paper, we generalized them into
two categories, paid and volunteer contributors. We chose this categorization because they by definition
have fundamentally different motivations for participating in OSS.

One notable finding from the first paper was that contributors with different motivations (paid vs.
volunteer) tend to disengage for different reasons. This showed we cannot create a one-size-fits-all
understanding OSS developer disengagement. Instead, we need a more nuanced understanding of the
differences behind the kinds contributors and their reasons for disengaging.

To accomplish this, I plan to use a mixed methods methodology, using open-ended interviews with both
paid and volunteer core OSS contributors who have disengaged to see their reasons for disengaging in
more depth. I also plan to use publicly available trace data from GHTorrent [11], which is a database of
publicly available GitHub trace data to identify disengaged contributors, and also operationalize new
factors that affect disengagement based on the contributor interviews.

From the first paper, we learned that the factor that had the strongest impact on the risk of disengagement
was experiencing a recent educational or professional transition. Experiencing a transition increased the
risk of disengagement by a factor of 2.48. This factor was operationalized using publicly available CV
data. There are additional factors that may have a significant impact on the risk of disengagement for a
contributor, that exist outside the space of GitHub like this one. In future work, I am also interested in
operationalizing additional factors based on previous research and also our own future survey and



interview findings to help identify additional data-driven factors that are important components of the full
perspective of core contributors.

This work will help us understand more specifically why volunteer core contributors disengage. By
understanding the differences between the kinds of core contributors and their motivations for
disengaging, we will be able to take steps towards attempting to understand and eventually prevent
disengagement, thus helping increase the quality and survival of OSS projects and ecosystems.
Thank you for your consideration.
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