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Introduction: Most planetary science mission teams,
and some research groups, involve a large number of
technical experts distributed across institutions and
timezones. Anyone involved in such a team is familiar
with the many types of issues that can arise within
communication and collaboration between these team
members — which can result in poor or inefficient deci-
sions, people feeling (and perhaps being) left out of
pertinent conversations, interpersonal conflicts, and
ineffective sharing of information. While such issues
can seem insurmountable, there fortunately are many
experts who study such issues and can present options
for mitigating or preventing these problems.

The Europa Clipper Social Science journal club se-
ries is organized by Europa Clipper science team
members to bring peer-reviewed insights and recom-
mendations regarding organizational and individual
best practices into our design of team communication
and collaboration. Of particular interest are social sci-
ence studies about how teamwork, communication, and
decision-making can be improved within a large, dis-
tributed team with a diversity of individual priorities,
technical expertise, and cultural backgrounds—or con-
versely, to learn from case studies what can go wrong
and how to avoid such missteps. This is especially im-
portant given the “One Team” Europa Clipper science
team philosophy [1,2]. Our goal in this area is to im-
prove how we execute our collaborations and commu-
nication on the Europa Clipper mission.

The Europa Clipper Team context: The Europa
Clipper mission has 10 investigations [3] that will work
together to find critical clues about Europa's potential
habitability. The synergy arising from the combined
datasets and associated expertise is needed for clarity
into the multi-disciplinary mysteries of Europa. Such
integrated science is promoted by communication and
collaboration across the science team as well as with all
associated engineering teams.

The Europa Clipper science team, including affili-
ates, contains >200 scientists from >50 institutions and
8 countries. Additionally, the overall team comprises
hundreds of experts: managers, scientists, and engi-
neers involved with the many spacecraft subsystems,
and numerous additional personnel work with Commu-
nications/Public Engagement and administrative sup-
port. Thus, as a group, we are working toward a com-
mon goal with:

¢ a highly distributed team, where some people are
co-located but most interactions will involve remote
participants;
¢ a very large and complex system, where decisions
in one area can ripple through the full system and
induce new issues; and
e a range of cultures, perspectives, nomenclature, and
individual priorities that can depend on technical
expertise, institution, personal identity and back-
ground, and involvement with a particular investi-
gation or subsystem.
Additionally, we are working with several finite re-
sources (such as cost and time), so efficiencies and
robustness in communication and collaboration are
valuable. Thus, it has been helpful for us to invest en-
ergy and time to understand different models for team
building and structure; strategies and practices for
communication (in-the-moment as well as report-
ing/archiving); and methods for identifying and resolv-
ing conflicts.

The Social Science Series structure: In addition to
learning about results and recommendations from rele-
vant social science literature, an aim of this journal
club was to introduce a common framework and lan-
guage for discussing issues that can arise within human
interactions on a spacecraft team. Thus, we have
sought to allow for in-depth discussion by people able
to delve deeply into these topics, as well as introduce
the general ideas and actionable recommendations to as
many team members as possible. Thus, our journal
club aimed to include two types of meetings per topic.
First we discuss in-depth two social science papers,
with discussion led by a few group members who
summarize the papers with an aim of identifying ques-
tions and ideas specifically relevant to the Europa
Clipper team. When logistics permit, this is followed
by a presentation by a relevant social science expert to
summarize key results within the field, and of whom
we could ask questions and identify relevant actionable
recommendations for the Europa Clipper team.

Topics to date have been chosen by journal club or-
ganizers based on concerns raised within the Europa
Clipper team or noted issues or challenges. Dr. Janet
Vertesi, a social scientist at Princeton who was on sab-
batical with the Europa Clipper team, helped connect
us with relevant papers and social science experts.
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Meetings were conducted via WebEx and in-person
attendance: JPL and APL rooms were reserved and set
up for video-sharing for attendees at those institutions,
and we encouraged other institutions to consider the
same. Attendance to the Social Science series discus-
sions was voluntary and open invitations were initially
sent to the full team (after a few meetings, we used a
separate opt-in email list). Anyone associated with the
Europa Clipper team — scientists, engineers, support
staff — was welcome to attend. (And for later reference,
papers, experts’ presentation files, and meeting notes
were posted to an internal team website, accessible to
the full Europa Clipper science team.)

Our topics and some results: Our first meetings (Nov
2016, Jan 2017) focused on distance collaboration --
how to design communication and structure within a
group or meeting that includes people physically locat-
ed in different places. This topic was of special interest
given a recent decrease in planned Europa Clipper
team meeting cadence. We sought to answer the ques-
tions: (1) Are we using “remote access collaboration”
in the right areas? (2) Are we using the technology(s)
for remote access in the best way? (3) How do we bet-
ter accommodate and mitigate the mix of in-person and
remote participation ongoing within this team? At our
in-depth meeting, we discussed the papers Distance
Matters [4] and Understanding Conflict in Distributed
Teams [5]. Experts on distributed work within scien-
tific and technical collaborations, Drs. Gary Olson and
Judy Olson (Prof. Information & Computer Sciences,
U. California Irvine, and authors of [4]), then presented
on Distance Matters: How to Make Distance Work
Work. From these meetings, we learned the importance
of enabling regular or strategic co-location for people
involved in highly-coupled tasks, the need to explicitly
develop and agree upon communication practices that
consider the distances between people, and practices
that can enhance communication within remote meet-
ing forums (such as encouraging camera usage within
WebEX; providing remote attendees with a bell or oth-
er defined way to smoothly break into a conversation;
and having someone with training explicitly responsi-
ble for setting up the AV and helping with remote
communications, including a chat window) — yielding
concrete changes to how our meetings are conducted
and information is shared.

Our second topic (April 2017) was focused on ways
to recognize and resolve conflict, especially within the
context of distributed teams. Within the small-group
meeting, we discussed the papers The Dynamics of
Silencing Conflict [6] and Understanding conflict in
geographically distributed teams: The moderating
effects of shared identity, shared context, and sponta-
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neous communication [7]. From these papers, we
learned about different types of conflict — and in par-
ticular that task conflict (i.e., different opinions and
viewpoints about the work being performed, often in-
cluding differences of opinion about what should be
done), which was associated with lower team perfor-
mance, occurred more often within distributed teams.
Spontaneous communication can play a key role in
mitigating both the occurrence of conflict and team
performance. In particular, spontaneous communica-
tion can enhance a shared team identity (which induces
more trust and cooperative stances) and shared context
— yielding recommendations related to those from our
first meetings. (Because of time limitations, we were
unable to bring in a speaker; but the small-group dis-
cussion was still illuminating and helpful.)

Our third discussion was organized differently, to
take advantage of the 5™ Europa Clipper Project Sci-
ence Group (PSG) meeting (May 2017). As many so-
cial science journal club attendees were co-located, we
met for lunch and picked a “fun” discussion topic —
“stories” we have heard that create unrealistic, biased,
or completely irrelevant views of what it means to be a
successful planetary scientist. Discussion was prompt-
ed by an excerpt of a book chapter about the kinds of
experiences and behavior expected of young physicists
who will eventually “make it” in their field [8]. While
this discussion was more informal than previous meet-
ings, it still introduced many ideas relevant to interac-
tions within our team that can lead people to feel less
able or welcomed to contribute.

Potential next steps: We plan to continue our
journal club, with a focus on topics that have risen
within our current mission phase, such as recommend-
ed policies and practices for sharing science observa-
tions and relevant information (e.g., calibration, inter-
pretations) across a broad team and encouraging col-
laboration and decision making within crises. Such
topics have relevance as we design our science obser-
vation planning, acquisition, and distribution plans.
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