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Abstract

AcademicMedical Centers strive to create multidisciplinary research teams to produce impact-
ful science. However, few faculty researchers receive training in “team science,” a well-estab-
lished concept in business research and practice. Responding to demand for assistance
developing effective research teams, the Collaboration and Team Science Program of the
Clinical and Translational Science Institute (CTSI) at Wake Forest School of Medicine
(WFSM) partnered with faculty from the Wake Forest University (WFU) School of
Business with expertise in leadership, management, and team building. We initiated a needs
assessment, including a written survey from a diverse set of 42 research scientists as well as
semi-structured interviews with 8 researchers. In response to identified needs, we developed
training sessions and consultations to teach teams to implement two tools known to enhance
team dynamics: (1) Team charter, a document that defines the team’s purpose, goals, roles, and
strategies; and (2) Responsible, Accountable, Consulted, Informed (RACI) matrix, a table or
spreadsheet that clarifies tasks and accountability. Since 2018, 10 teams and over 100 individ-
uals have attended training sessions and 6 teams received personalized team consults. We
describe these tools, present a formal analysis of quantitative results, and highlight the next steps
being taken in response to these findings.

Introduction

Complex work of various types, including the design and conduct of high-impact scientific
research, hinges on the ability to collaboratively solve problems [1]. This reality has become
increasingly evident in medicine and science. Notably, the American Association of Medical
Colleges names the ability to “collaborate as a member of an interprofessional team” as one
of its 13 core entrustable professional activities for entering residency training [2]. In biomedical
research, multidisciplinary teams consistently outperform less diverse research teams [3–5]. If
the Clinical and Translational Science Awards (CTSAs) are to meaningfully impact health, they
must foster highly productive, diverse clinical and research teams [6]. However, the mere exist-
ence of an interdisciplinary team does not guarantee that positive effects will be realized. Best
practices for effective collaboration among team members (often referred to as “team science”)
must be discovered and implemented within medical care and research teams to foster their
success.

The NIH Field Guide on Collaboration and Team Science [7], originally published by the
National Cancer Institute in 2010 and updated in 2018, provides resources and tools for effective
team operation. Other tools designed to enhance team effectiveness [8, 9] and training curricula
[10–12] have also been developed and evaluated. Despite the existence of these tools, few medi-
cal school faculties are aware of them or have used them.

Medical schools and graduate research programs have lagged behind in teaching the prin-
ciples of effective team science [13]. A review of interprofessional primary care teams in health
care affirmed that “a general understanding of optimal team design is not available (p. 550)”
[14]. Though rigorously trained in science and the conduct of research, few research scientists
understand how to effectively develop and work in teams. On the other hand, business school
faculty have been investigating and implementing features of highly effective teams for decades
in the fields of organizational behavior, management, leadership, and organizational psychol-
ogy. Recognizing a critical need to train medical school clinical and research faculty in the prin-
ciples of team science, particularly with an emphasis on translational research, the Wake Forest
School of Medicine (WFSM) Clinical and Translational Science Institute (CTSI) reached out to
experts in organizational science at our School of Business to develop and implement a novel
team science training program for faculty and research staff.
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Approach

In 2017, representatives from themedical school’s CTSI leadership
team met with faculty from the Wake Forest University (WFU)
School of Business who had expertise in leadership, management,
and team building to discuss team science and forge a working
partnership. The discussions resulted in two WFU Business
School faculty members joining the CTSI’s Collaboration and
Team Science Program’s leadership, alongside clinical and basic
science researchers, to strategize and guide the development of
effective research teams. This paper reports on the development
and ongoing work of a team science training program established
by this group.

Needs Assessment

After speaking with CTSI leaders, the experts from the business
school recommended several best practices that demonstrate
evidence-based success in building high-performing teams across
multiple disciplines and applied contexts. They also recommended
a number of topics for training and development in areas critical to
team formation, cohesion, and effectiveness.

We then sought to prioritize these topics by conducting a needs
assessment involving a survey of 42 basic and clinical research fac-
ulty accompanied by 8 individual interviews in 2017. Surveyed fac-
ulty ranged from early career to established scientists across
various disciplines (Table 1). On the survey, participants used a
5-point Likert scale to rate the perceived need for training in nine
team science-related competencies identified as critical success

factors in high-performing teams. The scale was anchored at
1 = “great need for this training” and 5 = “no need for this train-
ing.” The survey also asked respondents to prioritize the nine
topics from “1” (highest priority) to “9” (lowest priority). To better
understand the survey data and preliminary results, we conducted
eight semi-structured interviews following an interview guide with
researchers to further explore and understand the specific needs of
their research teams. Furthermore, these interviews allowed for a
better understanding of the issues that make research teams more
cohesive and productive. Survey responses showed, and interviews
confirmed, that teams were struggling with the following issues:
setting clear expectations; holding each other accountable to both
tasks and deadlines; gaining buy-in on goals and objectives from
the whole team rather than only senior faculty; and running
effective meetings.

The needs assessment results and additional input from faculty
and CTSI leadership led the Collaboration and Team Science
Program to clearly define its mission: With a goal of producing
the most high-impact translational research, this team exists to
make the most effective, integrated research teams, then disseminate
and share what we’ve learned broadly to be thought leaders in the
field of team science and contribute to others’ excellence as a result.

Objectives of the WFSM-WFU Business School
Collaboration and Team Science Program

In response to the needs assessment, we developed five primary
objectives:
• Facilitate formation of teams within the medical school through
promoting research studios and team building/formation of new
teams;

• Encourage and facilitate interdisciplinary team science;
• Connect people who wouldn’t normally work together by iden-
tifying gaps and bringing people together, as well as facilitating
team engagement;

• Cause people to think about their research in a different way;
• Be thought leaders in the field of team science and contribute to
others’ excellence as a result.

The focus of this paper is encouraging and facilitating interdis-
ciplinary team science using recommendations from well-
researched and implemented resources (including the NIH Field
Guide). To meet this particular objective, we developed workshops
and tools to teach and facilitate effective team formation and
norms within research teams. Specifically, these training tools
focused on clearly defining a team’s purpose, objectives, roles,
developing trust within teams, managing tasks effectively while
communicating clear expectations, and delivering effective feed-
back and conflict management.

We combined the needs assessment results with research on
effective teams to develop the training plan and tools that would
add the most value to the research teams. The tools and training
plan described below were in response to the needs and priorities
expressed by respondents.

Two Specific Tools for Effective Teams

Scientific teams that are carefully formed, nurtured, and developed
exhibit better performance [7]. Clarification of roles, clear goal set-
ting, and team cognition are particularly impactful on team perfor-
mance [1, 15]. Team cognition is the emergent process where
teams develop a shared understanding of their overarching

Table 1. Needs assessment survey results for team science core competencies

Core competency
% of who are listed as a

top three priority
Mean
rating*

Leading effective meetings 54 2.2

Establishing clear, effective
expectations

49 2.3

Leveraging conflict 44 2.2

Holding others accountable 44 2.3

Tactics to drive toward
results

42 2.3

Making team decisions 33 2.6

Building trust 28 2.7

Effective listening and com-
munication skills

19 2.8

Valuing differences 11 3.2

Themes from responses to open-ended question: “what is the big-
gest challenge you face on the teams on which you serve?”
• Communication
Location is an issue, email complicates our communications, expecta-

tions are not clearly communicated, communication about conflicts.
• Expectations
Setting clear expectations of roles, tasks, and deadlines.
• Accountability
Getting members to meet deadlines, set priorities among individual

differences and multiple projects, feedback challenges (especially to
senior-level team members).

• Engagement
Getting everyone to buy in to goal/vision.

n = 42 research scholars in Medical Center.
*5-point scale; 1 = great need for training, 5=no need for training.
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purpose and process, as well as what standards of interaction and
performance will be expected [4].

We adapted two distinct tools that are having a strong early pos-
itive impact on team cognition and resulting effectiveness among
our research teams.

1. Team charter: We developed a team charter protocol and an
accompanying training program for its use (see online Appendix
A). A team charter is a document that clearly defines a team’s pur-
pose, goals, strategies, and team members’ roles for holding each
other accountable to mutual expectations. Initiated by the team
leader, teams agree on clear practices for team processes such as
responding to emails, attendance, and timeliness of meetings.
Such a team process is an effective way of forming team cognition,
“the manner in which knowledge important to team functioning is
mentally organized, represented, and distributed within the team
and allows team members to anticipate actions, define processes
and hold members accountable (p. 33)” [16]. In fact, effective prac-
tice mandates that high-performing teams discuss and commit to
their mission and purpose, specific roles, goals, and practices and
to hold each other accountable [17]. Teams set a charter together
with input from everymember and affirm their commitment to the
charter when it is completed.

Importantly, teams agree on accountability guidelines and
expectations about how a conflict will be resolved before there
are personalities and specific issues causing division. High-per-
forming teams communicate well, even when there are disagree-
ments because a foundation of trust between members has been
established [18]. The process of clearly establishing expectations
and procedures builds trust in early formation.

2. RACI matrix: A team charter clearly sets expectations and
goals for success, but it often fails to clarify who is responsible
for specific tasks, which can be problematic and frustrating for
the successful implementation of the team’s goals. We encourage
the use of a Responsible, Accountable, Consulted, Informed
(RACI) matrix to clearly define tasks and responsibilities, allowing
teams to effectively track progress and hold members accountable
[19]. The RACI matrix is a project management tool (Table 2). It
can be utilized to manage team process even without a team
charter, but the combination of the two tools is most effective.
The team charter sets expectations and roles early in the team for-
mation process, whereas the RACI matrix is a fluid document that
is changed and added to throughout the team’s functioning. It is a
working document used to manage specific tasks and
accountability.

Constructing a RACI matrix begins by first listing the team’s
specific tasks, such as “administer surveys” or “create annual
progress report.” Then, for each task, the team decides who is
“Accountable” (the individual ultimately responsible to ensure
that the task is completed). To avoid confusion, each task should

have only one person labeled “Accountable.” Next, others are
assigned tasks according to the roles of “Responsible” (someone
who will help do the work, but is not ultimately accountable),
“Consulted” (someone who provides input or key information),
or “Informed” (someone who is notified of progress but does
not contribute to the work) [19]. A RACI matrix clearly defines
who “owns” a task (the person responsible for seeing the task
through to completion), avoids role confusion, and ensures work
is balanced across team members and tasks. Scanning down indi-
vidual columns allows members to see if a team member is being
stretched across too many tasks or being underutilized. If a team
member is involved in too many tasks, roles can be downgraded,
such as changing a “responsible” to a “consulted.” Scanning across
task rows allows members to see if any task is under-resourced. It
also provides a simple, clear visual to readily assess progress on
each task. As described below, the early impact on teams using
the RACI matrix has been remarkable.

Coaching Teams to use the Tools

Early career faculty: We pilot tested our training materials with the
Wake Forest Translational Research Scholars Academy, an institu-
tionally sponsored career development program for early career
faculty researchers. Three different 75-minute seminars on team
science were added to the curriculum beginning in the Fall of
2017. The seminars involved sharing information and team science
best practices, working through case studies, and discussions. The
first two seminars, “Establishing Clear Expectations and a
Successful Work Plan,” and “Holding Teams Accountable and
Addressing Conflict” revolved around developing and using a
team charter. The third seminar, “Effective Team Meetings,”
was on principles of effective meetings, including pre-work and
follow-up after meetings. Examples of these effective meeting prin-
ciples include sending an agenda prior to meetings, planning spe-
cific timing for discussion topics to manage time carefully, and
sending meeting minutes/notes within 1 week after a meeting with
highlighted action steps.

Broader research audiences: After testing the content with early
career faculty, we next implemented a process to share the infor-
mation more broadly. As a result, two “Lunch-and-Learn” semi-
nars were offered to all faculty and staff within the Medical
Center in 2018. These seminars, attended by approximately 105
individuals, focused on principles and practices of effective meet-
ings and trust-building. In addition, we conducted two half-day
workshops for research teams across the Medical Center to under-
stand and develop team charters; three months later, a follow-up 2-
hour workshop was held for the continued development of their
team charters. These workshops were very practical and action-
oriented. Participants attended with their specific research teams.
Throughout the workshops, teams engaged in exercises and discus-
sions to build the foundation of effective teams according to a
model prescribed by Patrick Lencioni [18]. Participation in these
workshops provided opportunities for teams to bond with each
other, while being coached through the process of developing their
team charters. The result was that teams left the workshops with a
draft of their team charter.

In addition to seminars and workshops, our Collaboration and
Team Science Program offered a consultation with WFU Business
School faculty experts for research teams in the Medical Center. Of
the six individual team consults held in 2018–2019, three involved
assisting additional teams in developing their team charters and
one involved an already chartered team in implementing a

Table 2. Example of a RACI * matrix for a research team

Task Diana Anna Dave Nicole

Recruit participants A I R

Administer surveys A I C R

Maintain study databases R A I

Train clinics on the study protocol R C A

Create an annual progress report R C A R

*Responsible, Accountable, Consulted, Informed.
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RACI matrix to effectively manage tasks and expectations. Two
other consults involved leadership coaching and conflict
resolution.

Outcomes

1. Team charters: To date, 10 teams consisting of 71 individuals
have been trained to implement team charters through workshops.
We received 32 evaluations from attendees of team charter training
sessions. Both early career faculty (n= 15) and senior faculty or
executive administrative staff (n= 17) rated the training sessions
highly favorably. On a scale of 1 (poor) to 5 (excellent), the mean
ratings of the sessions were 4.5 for early career faculty and 4.6 for
senior faculty/staff. Similarly, both groups reported they would
recommend the session to a colleague (mean rating 4.5 for early
career faculty and 4.3 for senior faculty/staff). The early career fac-
ulty completed a lengthier evaluation with additional items, and
93% (14/15) agreed the content was relevant to working in research
teams, 93% (14/15) reported they acquired new skills, and 87% (13/
15) reported they were confident applying the new skills acquired.

2. RACI matrix: We collected qualitative feedback from two
teams that are using the RACI matrix. Project managers reported
that the tool has helped “balance workload among faculty and staff,
: : : enabled us to determine where additional effort was needed
: : : , and helped give the leadership peace of mind knowing that
most, if not all, areas of responsibility were covered.”
Additionally, the RACI matrix “prevents confusion in regards to
responsibility and is a great onboarding tool that helps new mem-
bers quickly understand roles on the team.”

Next Steps

Early results show that research teams are responding well to train-
ing and the use of tools for facilitating team effectiveness/organi-
zation. While our initial evaluation has relied on self-assessment,
we recognize the limitations of this method and are implementing
more performance-based evaluation plans. These include tracking
of team performance before and after receiving a Team Science
Consultation, creating a team charter, or implementing RACI.
We are also tracking the institution-wide utilization of these tools.
We are receiving increasing numbers of requests for consults and
training in these tools and other skills related to team leadership.

Our Collaboration and Team Science Program aspires to have
every team utilize the team charter process (as required in many
business settings) whenever a project team is formed. The RACI
matrix becomes the operating tool to implement the agreed-upon
purpose, goals, roles, and expectations outlined in the team charter,
so the combination of the two tools are particularly effective at pro-
ducing high-impact teams. We believe the small number of teams
using the RACI tool to date is primarily due to the early stage of our
work in this area. We are promoting the use of RACI matrices dur-
ing team consults, and we have anecdotal evidence that additional
teams have adopted this practice, as well. We expect the use to
become a common practice as our number of team consults
increases and trained team members spread across additional
teams. An important future metric will be whether these training
tools enhance multidisciplinary, translational research success as
reflected in funding and high-impact publications.

We also aim to train team leaders to effectively facilitate team
process excellence so they are more equipped to independently
lead and manage successful teams. To that end, we launched a
Leadership Academy early in 2020 for research leaders. This

leadership development program is comprised of five 2-hour inter-
active training sessions on trust building, conflict resolution and
feedback, delegation and team management, decision-making,
and self-awareness and development. Due to COVID-19 social dis-
tancing mandates, we finished our first Leadership Academy via
video conference, which was well received. Applications for the
second iteration of the Leadership Academy will be received late
in Fall 2020.

Finally, part of the mission of the Wake Forest School of
Medicine CTSI is to spread the use of these effective tools to other
Academic Medical Centers. The research literature and our initial
results provide clear evidence that these practices enhance team
outcomes, including productivity, communication, satisfaction,
and longevity. Therefore, we plan to continue to carefully evaluate
and disseminate our findings in future manuscripts and
conferences.

Supplementary Material. To view supplementary material for this article,
please visit https://doi.org/10.1017/cts.2020.553.
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