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Abstract

Social coding platforms such as GitHub are increasingly
becoming a digital workspace for the production of non-
software digital artifacts. Since GitHub offers unique
features that are different from traditional ways of
collaborative writing, it is interesting to investigate how
GitHub features are used for writing. In this paper, we
present the preliminary findings of a mixed-methods,
case study of collaboration practices in a GitHub book
project. We found that the use of GitHub depended on
task interdependence and audience participation.
GitHub’s direct push method was used to coordinate
both loosely- and tightly-coupled work, with the latter
requiring collaborators to follow socially-accepted
conventions. The pull-based method was adopted once
the project was released to the public. While face-to-
face and online meetings were prominent in the early
phases, GitHub's issues became instrumental for
communication and project management in later
phases. Our findings have implications for the design of
collaborative writing tools.
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Methods

We used a mixed-methods
approach—a combination of
semi-structured interviews
and archival analysis of
project artifacts.

Study Procedure: GitHub’s
non-software projects were
identified through keyword
searches and reviews of
references in previous studies
[6]. The projects were
selected based on three
criteria: (1) type of
contribution (i.e.,
collaboration or collection),
(2) amount of contribution,
and (3) popularity based on
GitHub’s features such as
stars, watchers, and forks.

For each selected project, we
conducted interviews with
both central users (either
members of the core project
team or five top contributors)
and peripheral users
(contributors who made at
least one contribution). The
project archives such as blog
posts, wikis, and activities on
GitHub were also collected.
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Introduction

More and more work nowadays—ranging from software
development to text document creation—is being
accomplished in networked digital environments.
Beyond tools traditionally used for collaborative writing,
people are increasingly using social coding platforms
such as GitHub [2] to produce text artifacts such as
books and policy statements [6, 8].

GitHub is a social coding platform which provides
features specific for software development such as
version control using Git, diff display, issues, pull
requests, and forks and branches. These features are
further complemented by social media style features
such as star, followers/following, and badges [2].
GitHub has been widely adopted by the open source
software development community, having more than
24 million developers working across 67 million
repositories in 2017 [3].

Much research done to date has focused on the impacts
of GitHub on collaboration in software development [2,
4]. These studies suggest that GitHub affords
transparency of activities which, in turn, increases
awareness of each other's activities, and reduces the
need for additional communication [2]. However, very
few studies focus on the use of GitHub for collaboration
on text documents.

GitHub differs greatly from other tools used for writing
such as wikis in which users can synchronously and
directly edit an “Article” or content page and separately

create comments on “Talk” page [5]. In contrast,
GitHub allows collaborators to work in isolation by
copying (“forking”) the project repository, making
changes in their local environments, and submitting
their changes directly to the shared repository if they
have commit access. Otherwise, they need someone to
review their contributions, and hence submit as a “pull
request”. GitHub users can associate an issue with a
pull request to discuss a specific part of the main
article, which makes it easier for collaborators to
navigate between discussion and actual changes [2].

Understanding some of the specific ways that GitHub's
features facilitate collaboration on text documents is
important because such understanding could contribute
to the development of additional sets of features that
can be applied to more familiar collaborative writing
tools. Further, understanding how GitHub is used for
non-code projects would allow us to understand the
various ways that collaborative work on a wide variety
of artifacts, both code and non-code, can occur within a
networked digital environment.

We adopted a mixed-methods approach (see Box for
detail)—a combination of interviews and the analysis of
archival data—to study collaborative writing on GitHub.
In this paper, we report the preliminary findings from
interviews with contributors of a book project in
GitHub—HoTT Book! (A textbook on homotopy type
theory). Our interviews focused on why the team
decided to put their project on GitHub, how GitHub
features were utilized, what other tools they used along
with GitHub, and what benefits and challenges they
encountered.

1 https://github.com/HoTT/book/
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Figure 1: HoTT Book’s contributor
page in GitHub with four top
contributors in the first two
years.
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Figure 2: HoTT Book’s workflow
in GitHub.
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Results

HoTT Book has 72 contributors who submitted 3651
commits, 554 issues, and 433 pull requests in 2018.
We conducted interviews with four contributors of HoTT
Book, three with central contributors and one with
peripheral users. These interviews lasted between 44-
85 minutes. We analyzed the collected data using
grounded theory procedures [1]. Figure 1 and 2
respectively show the contribution activity and
workflow of HoTT Book in GitHub.

Phase 1: Group Collaboration

The “group collaboration mode” was mainly adopted
the very early phase of the project. The members
performed tightly-coupled work, requiring them to work
at the same time and provide immediate feedback [7].
These involve discussions about the content and
organization of the book, division of labor, and
coordination of work. The team used a wiki to record
ideas, and a mailing list was also used to disseminate
information among members and to organize events.

The adoption of GitHub was mainly driven by two
factors: (1) having at least two members who were
GitHub expert and the entire team consisted of a mix of
people with varying levels of familiarity with GitHub,
and (2) the team's prior experience with GitHub for
code-based projects, i.e., proof assistant code. In
addition to providing technical assistance to other
members, one expert took on a “technical dictator” role
by creating a collection of commands for mathematical
formulas or symbols (i.e., macros), while the other
expert took on a “technical editor” role by ensuring the
consistency of terminology and macros throughout the
book. One or two members were assigned as owners of
each chapter or section.

Phase 2: Independent Coordination

During the actual writing process, “independent
coordination mode” was adopted. The members worked
in isolation for a loosely coupled task (or tasks with
pooled dependencies [7]) such as content generation
for different chapters or sections of the book. The “push
method” was used and each chapter owner submitted
their contributions directly to the project’s GitHub
repository. GitHub's issues were also used as a project
management tool. For instance, the team created a
task list (e.g., review a chapter) and assigned it to
members with relevant skills or those who volunteered.
This raised awareness about tasks being performed by
members, thereby ensuring that only one person at a
time edited a particular part of the book, which we
called "social locking."

Phase 3: Sequential Coordination

Once the book was released to the public, the team
adopted “pull-based method” [4]. That is, every change
had to go through the mandatory review process and
hence tasks in this phase had “sequential
dependencies” [7]. One team member reviewed the
requested changes and another member merged the
approved changes. Most communication was done via
issues and comments. There were occasional uses of
email between a subset of team for private discussion.

Although the team aimed to crowdsource ideas or
minor edits (e.g., typos and formatting issues) from the
public, they realized that the members of the public
had also contributed math-related content such as
solutions for exercises, an improvement on a particular
theorem, and bugs in mathematical proof. In addition,
some contributors who were not part of a core project
team had become regular contributors, suggesting that
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GitHub facilitates the formation of a community around
the project.

Conclusion

Our preliminary findings suggest that GitHub could be a
useful tool for co-creation of text documents as its
technical and social features supported well both
loosely- and tightly-coupled work. However, socially-
accepted conventions and practices (e.g., social
locking, mandatory review) need to be in place for
effective collaboration especially after putting the
project on GitHub and making it public. We propose
that task interdependency and participation of target
audience should be considered in the development of
such social conventions and practices. Taken together,
GitHub could not only facilitate open collaboration
among the members of core project team but also open
up a possibility of participation from the public which
may, in turn, lead to benefits for the project realizing
things needed for improvement.
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