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cademic writing continuously evolves. His-

torically, major shifts in academic writing

occurred with the advent of the typewriter,
the personal computer, and the internet. Cloud-based
technologies have once again changed the way that
we collaborate on academic writing. In particular, the
widespread availability of cloud-based word proces-
sors (eg, Google Docs, Word on Microsoft 365) and
reference managers (eg, Zotero, Mendeley) have given
researchers more ways than ever to engage efficiently
and effectively. Residents and fellows may be well-
versed with these technologies; however, using them
for academically productive purposes may not be
familiar to them.

The ideal use of these technologies is rarely
described in the medical education literature. As a
result, residents, fellows, and the rest of their research
team (eg, supervisors) often differ dramatically in
their approaches to collaborative writing. A shared
mental model for the writing process may stimulate
and streamline teamwork among authors. Within this
article, we describe technologies and techniques that
facilitate collaborative academic writing, how they

can be leveraged effectively, and how their pitfalls can
be avoided.

Why Should We Write Collaboratively?

Traditionally, authors conceptualize the act of writing
as an isolating endeavor. Admittedly, famous authors
have romanticized the task of writing as a lonely,
singular feat: Virginia Woolf wrote about having a
«...room of one’s own” to be able to write.! However,
there are multiple documented benefits to collaborat-
ing on academic writing. For example, the sum of the
collective insights and intellect of a team exceeds that
of its individual members,”> and author teams
generate more comprehensive supporting citations
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than individuals working alone.* In this paper, we
propose a new model of academic writing that utilizes
cloud-based technology to facilitate collaborative
writing. Benefits of approaching writing in this way
include support for writing in parallel while elimi-
nating version conflicts, tracking and encouraging
contributions, and supporting mentorship in writing
style and technique.

Cloud-based documents may promote multiple
authors to continuously update a draft in real-time.
This facilitates shared work that can reflect several
individuals’ cognitive perspectives by supporting
writing in parallel as opposed to in series. This allows
for a more equitable writing experience with sus-
tained engagement throughout the process by all
members of the authorship team.

Tracking the contributions of individual authors
within cloud-based documents also supports account-
ability for authorship contributions. The authorship
principles set forth by the International Committee of
Medical Journal Editors’ require all members of the
authorship team to make substantive writing or
editorial contributions. This explicit tracking can
support thorough, accurate conversations of author-
ship criteria and ensure that all authors make
meaningful contributions. Further, receiving notifica-
tions regarding co-authors’ edits and comments or
seeing others simultaneously accessing the same
document from miles away can create a sense of
community and teamwork that transcends time and
space. Collaborative writing also harnesses positive
“peer pressure” that can fuel a team’s momentum;
push notifications of new additions can motivate co-
authors to revisit a document out of fear of missing
out on the latest developments.

Lastly, collaborative writing can enhance mentor-
ship within teams of varying experience levels. The
act of collaborative writing effectively generates a
virtual community of practice around academic
writing. As with other communities of practice,
academic writing is a shared practice by which
experienced members of this community can foster
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Digital White Board for Brainstorming
Allows for team collaboration to create a
story board.

Pl : Zoom "Whi , Google

File Sharing & Organization
Allows all collaborators to have access to
the project documents at all times.

Platforms: Dropbox, Google Drive, Microsoft OneDrive, Box

The Writing Canvas
Allows for synchronous writing on the
same document - a "single source of truth"

Platforms: Google Docs, Dropbox Paper,
Microsoft Word via Office 3685

Asynchronous Communication
Allows a team to interface between
meetings to complete project milestones.

Platforms: Slack, MS Teams, WhatsApp, Email, Text Message

Synchronous Communication
Facilitates check-ins and particularly good
to create shared mental model for work.

Platforms: Zoom, WebEx, Google Meet, Skype

“ Reference Manager
— Facilitates citations and allows for sharing
of collections of papers within team.

Platforms: Zotero, Paperpile, Mendeley, EndNote, Cite

- Scheduling Software

- Coordinates times for synchronous meetings.
—_ Embeds relevant links to all invitations to
ensure everyone has the right links easily.

Platforms: Doodle, When2Meet, plus use of a calendar app
(Outiook, iCal, Google Calendar)

FIGURE
Infographic of Key Technology for Authorship Teams

novices (eg, peripherally legitimate) in forming
professional identities and learning writing skills.
Junior authors, who may otherwise feel intimidated
by academic writing, have readily available opportu-
nities to engage as peripherally legitimate members of
a community of practice®” and thereby increase their
comfort and confidence with scholarly writing.

Strategies for Success

As with any community of practice, there must be a
core group that can enable others to learn skills. In
our model, team leaders must ensure their members’
comfort with new technology and develop a shared
mental model for the manuscript. Each author must
have basic familiarity with the planned technology
prior to beginning the work. Team leaders should
provide training resources or links to existing
resources to shorten the technology learning curve.
In the early stages, team leaders may wish to check-in
more frequently with members who are less familiar
with the chosen platform. When writing, team leaders
should clearly designate a main document that serves
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as the single source of truth throughout the writing
process (including revisions). This will ensure that all
authors work from the same information and avoid
the challenges of identifying and combining changes
that can occur when multiple versions of a document
exist simultaneously. One approach to this would be
to use a shared online word document (eg, Google
Docs, Dropbox Paper, Microsoft 365).

Collaborative writing teams should begin with a
brainstorming or storyboarding session that is best
performed synchronously, either virtual via a web-
conferencing platform (eg, Zoom, Skype) or an in-
person meeting. One or a series of meetings may be
needed to ensure group cohesiveness'® and direction.
The brainstorming component of the session(s)
should allow all team members to have their ideas
heard before consolidating them into a primary
purpose and approach to the writing project. Story-
boarding sessions can then be used to create a shared
design and structure for the writing initiative that
explicitly defines each author’s role. When the team
has a shared idea of the project and their roles, the
team can then move to a more asynchronous
approach by leveraging other communication tools
(eg, Slack, Microsoft Teams, WhatsApp).'' The
FIGURE displays an infographic summarizing some
key technology that authorship teams may wish to
use, and the online supplementary data contains a
more detailed summary of tools and best practices.

Collaborative Roles

The creation of writing teams should follow general
best practices for teamwork with each individual
having a clearly defined role that aligns with their
interests and skill sets."* While individual authors
may play more than one role on a team, the skill sets
of the team members should complement each other
(TAaBLE). Seeking out team members with both
differing skill sets and diverse viewpoints can unlock
a “diversity bonus” that arises when individuals with
varying perspectives work in groups.'?

At the beginning of the project, the team lead(s)
should work to build consensus within the team on
the sections and tasks for which they are each
responsible. It may be advantageous to pair junior
authors with more experienced authors to allow
direct mentorship in a dyadic relationship. This
promotes an apprenticeship role that is key to
establishing a growing community of practice. Within
a cloud-based collaborative writing team, it is
important to be particularly clear on how the team
will write together to ensure that everyone is on the
same page and prevent misunderstandings down the
line. Timelines should be set early, to balance building
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TABLE

Collaborative Writing Team Roles and Responsibilities

Role?

Responsibilities

Team leader

Assembles and coordinates team

Creates documents and folders

Sets goals and deadlines

Sends reminder emails and performs individual check-ins with those who are behind
Formats final manuscript for journal submission

Submits the final manuscript

Serves as the corresponding author often

Literature reviewer

Performs focused literature searches on specific topics
Assists with tracking and organizing references

Starter = Drafts the first outline
= Writes the first draft with the understanding that it will likely undergo significant revisions
= Focuses on content and big picture, rather than phrasing

Finisher = Clarifies concepts and edits existing work
= Works with team leader to ensure there is a consistent “voice”

“Red team” = Provides editing skills

Engages in initial discussions related to study design and/or data collection/analysis but may hold
back to substantively edit later in the writing stage so to provide a fresh perspective to the draft;
aims “to be cruel to be kind”; serves as an internal peer reviewer to anticipate and address gaps

and thereby strengthen the submission

Content expert

Has unique expertise in a certain aspect of the paper (eg, methodology or statistics)
Drafts the sections specific to their area of content expertise
Provides content expertise and/or suggests theoretical constructs

Graphic designer Has unique skills in visual design

= Creates visualizations of figures that facilitate understanding of the methodology and results

It is important to remember that team members can have more than one role and also some roles be held by multiple individuals together. For
instance, many times the “Team leader” will be the “Starter” and “Finisher” of the manuscript. “Content experts” for each individual area of the study
may also be the most obvious person who will engage in the literature review in some circumstances. In other forms of scholarship such as a formal
systematic review, several team members may wish to engage as the “Literature reviewer” simultaneously to ensure that a team gathers a

comprehensive and highly relevant list of references.

momentum with external factors that could limit the
availability of individual team members (eg, unantic-
ipated life events). As team members may come from
different traditions and cultures, clarity regarding
how the writing will be edited is also important. It is
helpful to explicitly acknowledge how suggestions
and edits will be made, as these procedures vary
among academic traditions, fields, and cultures.
Collectively determining how this will work in your
team will foster a psychologically safe writing
environment that, ideally, allows all members of the
team to contribute to the manuscript at a high level.

Pitfalls

Although digitally enhanced collaborative writing
facilitates many aspects of scholarship, authors must
bear several pitfalls in mind. First off, the utility of
these tools can be limited by internet access, such as
poor quality or restricted access. Though writing itself
requires minimal bandwidth, firewall or security
protocols at various institutions may prevent authors
from accessing documents at certain times and/or
from certain devices. While one can work offline, this
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may create conflicting copies that require edits to be
merged manually, reducing the benefit of cloud-based
collaboration.

Aside from the technology, writing collaboratively
requires a change in the way authors both lead and
follow. Collaborative writing teams necessitate differ-
ent leadership strategies than papers where individu-
als serially contribute to the paper. Rather than
writing a first draft, the first author often must devote
energy to inspiring and keeping authors on task in
order to overcome the group’s collective writing
inertia. Whereas with a paper that is primarily written
by one person and then “handed off” to another for
review and editing, collaborative writing often
requires that individuals contribute to multiple phases
of the writing, often simultaneously with one another.
Without clear leadership and followership, group
writing easily stalls due to diffusion of responsibility.

Finally, by enabling group editing, the role of co-
authoring potentially becomes more active. Tracked
changes and comments facilitate engagement in team
writing, creating visible momentum for team mem-
bers. Push notifications, from platforms such as
Google Docs, readily allow co-authors to teach each
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other through questions, which makes the writing
process more engaging. Also, members of the team
can resolve conflicts or issues asynchronously via
margin comments. However, these processes can be
more intrusive. Collaborators must have honest
conversations about their own capacity to contribute,
and the lead author may need to adjust timelines to
achieve mutual consensus over a shared vision.

Conclusion

Online tools for working remotely offer an increasing
number of features to enhance collaborative writing.
Collaborative work can be helpful to scholars across
the academic spectrum, from residents to senior
scientists. As remote work becomes more common,
integrating tools afforded by technology can increase
productivity and develop writing skills through social
interactions. This article describes various strategies
and tools to facilitate the initial phase of group
writing. Future work should elucidate collaborative
techniques for other components, including submis-
sion, revision, and resubmission.
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