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ABSTRACT

Aim/Purpose

Background

Methodology

Contribution

Findings

The complexity of scientific problems has spurred the development of trans-
disciplinary science, in which experts are brought together to collaborate across
disciplinary and practice boundaries. These knowledge diverse teams can pro-
duce novel solutions, but they often fail to achieve their potential.

Leaders have a crucial role to play in enabling effective collaboration among
these diverse experts. We propose that a critical predictor of whether a newly
formed interdisciplinary team will perform well is the leader’s multidisciplinary
breadth of experience, which we define as a leader’s possession of significant expe-
rience in multiple areas of research and practice. We suggest that these leaders
will have the capability to skillfully manage the interactions within the team.

We test our prediction in a sample of 52 newly formed interdisciplinary medical
research teams. We also observe and examine the communication patterns in a
subset of these teams.

There is a lack of systematic study of the impact leaders have on newly formed

interdisciplinary science teams whose members have little or no prior collabora-
tive experience with each other, possess specialized knowledge, and have limited
overlapping expertise. This study combines quantitative and qualitative methods
to examine the effect of leader multidisciplinary experience on team communi-

cation patterns and innovation.

Our study finds that teams are more innovative when their leader has a moder-
ate breadth of multidisciplinary expertise. Exploration of team communication
patterns suggests that leaders with moderate multidisciplinary breadth of expe-
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Facilitating Innovation in Interdisciplinary Teams

rience actively stimulated information sharing across expert domains by choos-
ing cross-cutting topics and drew individuals’ attention to the knowledge and
approaches of others in the team.

Recommendations Insights from this work can have practical implications regarding how to best

for Practitioners select and train leaders to facilitate cross-boundary collaboration in transdisci-
plinary science. This study elucidates a variety of communication strategies that
leaders can to enhance the team innovativeness.

Recommendation  Further investigation into the undetlying psychological states that these com-

for Researchers munication strategies elicit is needed. Future research should investigate psycho-
logical mediators such as knowledge consideration, perspective taking, and cog-
nitive flexibility.

Impact on Society ~ Transdisciplinary science is needed to solve society’s most complex problems.

The more insight we gather about factors that can help these knowledge diverse
teams to be successful, but more society will benefit.

Future Research More research is needed on team formation, leader experience, and team out-
comes in transdisciplinary science teams in a variety of contexts.

Keywords interdisciplinary teams, multidisciplinary breadth of experience, team innovation

INTRODUCTION

Major changes are underway in the organization and management of knowledge work, including the
way in which science is conducted and translated into innovation. The complexity of scientific prob-
lems, coupled with a growing need for specialized expertise (Becker & Murphy, 1992; Jones, 2009),
has spurred more transdisciplinary science, in which experts are brought together to collaborate
across disciplinary and practice boundaries (Paruchuri, 2010; Wuchty, Jones, & Uzzi, 2007). The goal
of bringing diverse expertise to bear on a given problem is to provide the requisite variety of
knowledge and breadth of expertise needed to tackle the most difficult scientific puzzles (Kerr &
Tindale, 2004). These collaborations often involve nascent teams of experts without prior joint work
experience and without training in team project management. These teams face the dual challenge of
needing to bridge across knowledge boundaries to develop integrated innovations while lacking the
skills and experience to manage such a difficult process. Thus, identifying the conditions that enable
effective cross-boundary collaboration in newly formed teams is essential if this new design of scien-
tific knowledge work is to be successful in generating innovation.

For generations, fundamental discipline-based science has been the pathway to scientific discoveries.
Theory-driven basic research, fueled by the pursuit of attaining “knowledge deeper within the tree of
information” (Fang & Casadevall, 2010, p. 564) has led to significant discoveries that have shaped
tields such as medicine. Noteworthy examples are the work on telomeres that resulted in treatments
for cancer and research on retroviruses led to therapies to treat HIV. Basic scientists typically do not
begin their investigations with the practical implications of their work in mind; rather they are driven
by a deep interest in understanding the natural world. The journey from fundamental scientific dis-
covery to practical application is seldom straightforward. The road is long and circuitous (Garud &
Rappa, 1994). This has led to frustration with the length, expense, and uncertain payoff from basic
research. In medical science, funding agencies and policy makers alike have argued that therapies for
a disease can be more readily identified by bringing basic scientists, clinical practitioners, and patient-
oriented researchers together to collaborate in teams composed of experts from a variety of research
disciplines and practice areas (Chen, Farh, Campbell-Bush, Wu, & Wu, 2013; Rip, 2004; Winter &
Berente, 2012).
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Despite the promise of teams that combine distinct theoretical and methodological perspectives to
solve complex problems (Hessels & Van Lente, 2008), the presence of diverse expertise does not
automatically produce desired outcomes (e.g., Homan, van Knippenberg, Van Kleef, & De Dreu,
2007, Simons, Pelled, & Smith, 1999). When the knowledge boundaries between team members are
“thick” and thus difficult to span due to differences in training, language, interpretation, and interests
(Edmondson & Harvey, 2016), the gaps in understanding can seem insurmountable (Carlile, 2004;
Cronin & Weingart, 2007). To accomplish the aims of transdisciplinary science, utilizing knowledge
resources effectively is essential. This requires the ability to coordinate team interactions in a way that
facilitates the sharing, consideration, evaluation, and integration of relevant knowledge. Unfortunate-
ly, research to date has found that interdisciplinary teams often lack the effective coordination neces-
sary to live up to their potential (Austin, 2003; Bunderson & Sutcliffe, 2002; Cummings & Kiesler,
2005).

Although enablers of interdisciplinary effectiveness such as a shared identity (Bunderson & Sutcliffe,
2002) and prior collaborative experience (Cummings & Kiesler, 2005) have been shown to support
improved team functioning in teams with longer tenure, less is understood about the factors that
support team effectiveness in newly formed interdisciplinary teams when a shared identity has not
formed and members have little to no collaborative history. When experts first come together to
work on an interdisciplinary team, we suggest that leaders have a crucial role to play in enabling ef-
fective collaboration among these diverse experts order to facilitate common ground and to develop
a shared direction. First, leaders can influence how team members respond to new perspectives and
can also regulate the interactions among individuals (C. L Jackson & LePine, 2003; LePine & Van
Dyne, 2001; Van Knippenberg, 2011). Indeed, the skillful facilitation of team processes by leaders
has been shown to increase team effectiveness in general (Eisenbeiss, van Knippenberg, & Boerner,
2008; Mathieu, Maynard, Rapp & Gilson, 2008; Tansley & Newell, 2007; Zaccaro, Rittman & Marks,
2001) and innovation in particular (Mumford, Scott, Gaddis, & Strange, 2002). However, to date
there have not been systematic studies of the impact of leaders on newly formed interdisciplinary
science teams whose members have little or no prior collaborative experience with each other, pos-
sess specialized knowledge and have limited overlapping expertise.

We propose that in these teams a critical predictor of whether a newly formed interdisciplinary team
will perform well is the leadet’s multidisciplinary breadth of experience, which we define as a leader’s pos-
session of significant expertise in multiple areas of research and/or practice. Leaders of nascent in-
terdisciplinary teams will need deep knowledge and experience in at least one domain to gain legiti-
macy. Yet, they will also need to understand both research and clinical aspects of a disease to facili-
tate communication and understanding among individuals in the team who have expertise ranging
from bed to bedside. As we explain in the following section, we hypothesize that a moderate degree
of multidisciplinary breadth of experience will be most effective. We test our prediction in a sample
of 52 newly formed interdisciplinary medical research teams, each of which worked together to pro-
duce a research proposal, and plan to explore the cause, treatment, and cure for a complex medical
disease. We also explore the communication patterns in a subset of teams to generate insights about
how leaders with differing degrees of multidisciplinary breadth of experience manage the communi-
cation processes within their teams.

EFFECTS OF LEADER MULTIDISCIPLINARY BREADTH OF
EXPERIENCE ON TEAM INNOVATION

The complex nature of scientific discovery often necessitates interdisciplinary collaboration among
investigators from across scientific fields (Falk-Krzesinski et al., 2010). The move towards transdisci-
plinary science has increased the need for scientists and practitioners to engage in teamwork that re-
quires them to not just collaborate, but to integrate distinct expertise across traditional disciplinary
boundaries. The potential benefit is that the heterogeneity of expertise in these interdisciplinary
teams can lead to increased consideration and use of all available knowledge resources (e.g., Watson,
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Kumar & Michaelson, 1993), which can yield innovative solutions. However, team heterogeneity may
also compromise performance, as it can trigger misunderstanding and conflict (S. E. Jackson & Joshi,
2011; van Knippenberg & Shippers, 2007). To illustrate this “double-edged sword” (van Knippen-
berg & van Ginkel, 2010), consider the success with which the Human Genome Project leveraged
the varied, specialized expertise of its members (National Human Genome Research Institute, 2016),
contrasted with the failure of the interdisciplinary effort responsible for the Challenger mission (Mil-
liken, Lant, Bridwell-Mitchell, Starbuck, & Farjoun, 2005).

Research has suggested that mastery of domain relevant knowledge promotes zndividual creativity
through improved ability to generate novel and appropriate solutions (Andrews & Smith, 1996;
Mumford & Gustafson, 1988; Simonton, 1999). In interdisciplinary teams, individuals with special-
ized knowledge can contribute unique and valuable insight into a problem (Leahey, 2016). However,
this specialization makes it difficult for individuals to share their contributions in a way that others
understand and limits their ability to see how they could integrate their knowledge with their diverse
team members. The lack of experience with problem-solving that incorporates multiple domains of
knowledge may render the knowledge within the team incommensurate due to gaps in understanding
(Cronin & Weingart, 2007). Moreover, the skills necessary to effectively negotiate contrasting pet-
spectives and priorities among diverse experts (Long-Lingo & O’Mahony, 2010) are likely to be un-
derdeveloped due to the prevalence of within-discipline training. Thus, teams composed of diverse
specialists with little multidisciplinary experience will struggle to produce innovative approaches that
incorporate integrated knowledge.

Because team leaders have a high-level view of a team’s process, its task environment, and objectives
(Morgeson, DeRue, & Karam, 2010) they are in a unique position to help minimize the adverse ef-
fects of diversity on team interactions. Currently there is limited research on how team leaders use
their unique position to address the difficulty of integrating diverse expertise within a newly formed
interdisciplinary team. Some studies have shown that transformational leadership, which emphasizes
socioemotional support and recognition of the diverse needs and goals of team members, can foster
improved creative performance of demographically or educationally diverse teams (Kearney &
Gebert, 2009; Shin & Zhou, 2003). Other studies suggest that leaders with knowledge of different
business functions are able to foster improved information sharing and unit performance (Bunder-
son & Sutcliffe, 2002). Baer (2010) demonstrates that when individuals possess expertise in a variety
of domains they are better able to tap into and leverage the disparate ideas of others to generate new
ideas. The breadth of a leader’s task-relevant expertise has been shown to spur the creative perfor-
mance of individual employees (Barnowe, 1975; Tierney, Farmer & Graen, 1999). Taken together,
prior research would suggest that the breadth of leader expertise, especially when it overlaps with
areas of expertise within the team, enhances a leader’s ability to facilitate collective creativity. It re-
mains unclear, however, whether a leader’s multidisciplinary breadth of experience is beneficial in the
formative stages of an interdisciplinary team when individuals represent vastly different disciplinary
perspectives and share no prior collaborative history.

Gaining expertise in numerous domains can require a great deal of time, energy, and effort for indi-
vidual investigators. Technological uncertainty (Fleming, 2001), logistical challenges (Long-Lingo &
O’Mahony, 2010) coordination costs (Cummings & Kiesler, 2005) and role strain (Boardman & Bo-
zeman, 2007) associated with working across multiple boundaries can all contribute to lower scien-
tific productivity (Leahey, Beckman, & Stanko, 2015). The consequence can be reduced mastery in
any area (Kovacs & Sharkey, 2014). Given the importance of technical expertise for leaders seeking
influence among highly trained individuals (Mumford et al., 2002), leaders with a large breadth of
multidisciplinary experience risk reduced scientific credibility to influence team members successfully
if they have not produced high impact interdisciplinary work. Given that interdisciplinary, high im-
pact work can be elusive to many (Leahey et al., 2015), the lack of legitimacy could hinder a leader’s
legitimacy and undermine their ability to facilitate innovation. Moreover, highly trained professionals
often struggle to accommodate the concepts of multiple fields to produce category-spanning ideas
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(Lamont, Mallard, & Guetzkow, 20006), and leaders with high degree of multidisciplinary experience
may lack the depth of expertise in the relevant knowledge arenas to support knowledge coordination
and integration.

Thus, we suggest that a leader with moderate multidisciplinary breadth of experience will be most
capable of facilitating innovation in interdisciplinary teams. They are likely to have depth of expertise
in one area of work, while also having sufficient work experience in another to be able to identify
interdependencies and complementarities between the two. Scientific contributions to a specialized
domain will provide them with an acceptable amount of credibility to warrant the respect and fol-
lowership of team members. Leaders will also have acquired various skills garnered from working
across research and practice domains to foster collaboration across boundaries in a manner that an
individual exposed to only one area would not. These arguments, therefore, suggest that relationship
between leader multidisciplinary experience and team innovative performance will be positive up to a
point and will begin to decline at high breadth of multidisciplinary experience, resulting in an invert-
ed U-shaped pattern.

Hypothesis 1: The relationship between leader multidisciplinary experience and team innova-
tiveness will be curvilinear, such that innovation is highest when the level of multidiscipli-
nary breadth of experience is moderate.

METHOD

RESEARCH SITE AND SAMPLE

The field study was set in a large medical center in the northeastern United States, referred to here as
Metro Medical Center (MMC), which sought to reorganize the way it conducted medical research.
The preparation for reorganization efforts began in August of 2007 with the appointment of a new
Dean of Science who wanted to enhance interdisciplinary and translational research (Zerhouni, 2003)
and funding for research at the institution. To accomplish this aim, the Vice Dean of Research
formed a strategic science committee, composed of 13 expert faculty investigators from various aca-
demic departments, who would design and oversee an internal competition to identify interdiscipli-
nary teams with cutting-edge research ideas that could attract funding to the University. All of these
expert judges were full-time, tenured research faculty at MMC. Each judge had conducted scientific
work that has had an international impact in their own fields. All of the judges had led at least one or
more large, federally funded research grants. In October of 2007, an official announcement was
made throughout MMC requesting proposals from newly formed interdisciplinary teams. Sixty-one
teams self-organized in response to the call for proposals. The teams worked together from early Oc-
tober through December 1, 2007, and each submitted a letter of intent and abbreviated proposal. In
January 2008, the expert panel of faculty judges assessed each proposal based on the degree of inno-
vativeness. To avoid potential bias or conflict of interest, no expert faculty judge evaluated a project
if they were in any way affiliated with one of the teams. In the end, 18 teams were selected to submit
a full research proposal by April 1, 2008. On April 6, 2008, six of the original 61 teams were desig-
nated as “Centers of Excellence.”

The Dean of Research reached out to the University’s business school in August 2007 for involve-
ment in the kick-off and competition process, which is how our research team became involved. In
October 2007, our research team began to collect data from several sources, including individual cur-
riculum vitae, interviews, observation, documents, and the administration of a web-based survey to
all people who were listed as members of the 61 newly formed interdisciplinary teams. None of the
data collected from this research effort was provided for evaluation during the competition process.
Due to limited CV data for some teams, 52 teams are included in the study, consisting of 394 full-
time faculty members (64% male; 36% female). The dependent variable, team innovativeness, was
measured based on scoring sheets provided to us by the strategic science committee after they evalu-
ated team proposals. The teams in our sample have education and work area diversity on the two di-
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mensions that characterize interdisciplinary translational science teams: disciplinary diversity (bio-
chemistry, immunology, etc.) and area of practice diversity (basic research, clinical research, medical
practitioner).

MEASURES

Innovativeness

Team innovativeness was measured using MMC’s strategic science committee’s rating of each team’s
research proposal. The expert faculty judges in the committee used a scoring sheet that included the
following assessment criteria: (a) the proposed project makes distinct contributions to basic, transla-
tional, and clinical science, and (b) the proposed project benefits the MMC’s clinical mission to pro-
vide world-class care to patients. These broadly accepted criteria are used by organizations such as
the National Institutes of Health
(http://www.niaid.nih.gov/researchfunding/grant/strategy/pages/5scoring.aspx#b). After consider-
ing these criteria, at least three expert committee members independently rated each team’s proposal
on a scale from 1 (“Not at All Innovative”) to 6 (“Very Innovative”). These scores were then aver-
aged to provide a final score. To avoid conflicts of interest, committee members did not serve as
evaluators for teams on which they were also members. Interrater agreement was high, rwg = .92
(Bliese, 2000), permitting the creation of composite ratings of team innovativeness.

The assessment of innovation we used is related to the consensual assessment approach, which ar-
gues that the most valid assessment of the creativity of an idea is the collective judgment of recog-
nized experts in the field (Amabile, 1982). Moreover, the use of expert, independent evaluators for
the dependent variable (i.e., innovativeness) enables us to overcome common method bias (Pod-
sakoff, MacKenzie, Lee, & Podsakoff, 2003). To further understand the specific components of in-
novation that our one-item measure captured, however, we also correlated it with additional data that
we collected from committee members as they assessed the final phase of ratings. This scoring sheet
asked them to assess the proposals in terms of novelty. Their assessment of innovativeness was
found to be correlated significantly with novelty (r= .74).

Multidisciplinary Breadth of Leader Experience

Each team in our sample had a single leader and no leader led more than one team. To assess the
influence of leader breadth of multidisciplinary experience on team innovativeness, we used CVs to
code the degree of substantive experience in areas of research and practice. We developed a list of
16 work history indicators within the domains of either academic research or clinical medical practice
(see Appendix A) based on interviews with faculty. Two independent coders counted the number of
indicators of experience in the domains of academic research and clinical medical practice. Extensive
expetience as a researcher suggested years of cultivating skills related to conducting scientific studies
and also being part of or leading research laboratories. Extensive experience in clinical medical prac-
tice involved years of apprenticeship, plus mastery as signaled by certification by boards or member-
ship in clinical societies. Inter-rater agreement was above .80 (Cohen’s kappa), so we calculated the
average (across coders) count of types of experience for each leader (0 to 16). In our sample, this
count ranged from 6 to 15; the mean being 9.6. Our check of counts for each leader confirms that
those with scores of 6-7 had experience in only research or clinical practice, not both (low breadth).
Leaders with scores of 13-15 had clear and substantial work area breadth that included both research
and practice. Several individuals with scores of 8-10 had primary experience in one domain, and min-
imal experience in the other. The ordinal counts capture the essence of the distribution from low to
high breadth of multidisciplinary experience.

162


http://www.niaid.nih.gov/researchfunding/grant/strategy/pages/5scoring.aspx%22%20%5Cl%20%22b

Salazar & Lant

Control Variables

Analyses controlled for a number of variables. In order to disentangle the impact of leader breadth
of experience from that of team members, we also controlled for team member breadth of experience.
Procedures used to measure breadth of experience for team members were the same as those for
leaders. Drawing on data from each team member’s CV, we also controlled for educational back-
ground diversity of the team, dominant work area diversity of the team, team size, gender diversity
of the team, and tenure rank diversity of the team. The number of individuals listed as core team
members in the team’s letter of intent was used as the measure of team size. Teams in our sample
were generally medium-sized (M = 8.03, §D = 3.06), and ranged in size from 4 to 17 members. Blau’s
(1977) formula was used to compute educational background diversity (48 specialized disciplinary
departments), dominant work area diversity (basic research, clinical and population research, clinical

practice, surgeon), tenure rank diversity (assistant, associate, full professor) and gender diversity. The
2
Blau’s (1977) index of heterogeneity, l—z(Pz') , is calculated where P; is the proportion of a team’s

members in the 7th category (e.g., Wiersema & Bantel, 1992). This is the most common index for
measuring diversity as variety (Harrison & Klein, 2007) and has a range of 0 — 1. For educational
background diversity, the minimum and maximum levels of disciplinary heterogeneity in our sample
were .32 and .90, respectively, and the average heterogeneity was .64. For team dominant work area
diversity, the minimum and maximum indices were .00 and .81. The mean was .47. Finally, we also
controlled for the leader’s depth of expertise in the topic area by using the C.V. and calculating the
proportion of the leader’s publications in the team’s focal topic area. We did so by counting the
number of publications focused on the team’s disease topic and dividing this number by the total
number of publications they had published to date.

RESULTS

TEST OF HYPOTHESIS: EFFECT OF LEADER BREADTH OF EXPERIENCE

Table 1 presents descriptive statistics and correlations for all variables. Table 2 presents the analyses
used to test our hypothesis. The main effect of leader breadth of multidisciplinary experience is sig-
nificant (B = .12, p < .04). Thus, scores for team innovation increased with the breadth of leader ex-
perience. The square term of leader breadth of experience (B = -.04, p < .04) is negative and signifi-
cant, providing support for the inverted U shape effect predicted in Hypothesis 1. This curvilinear
effect indicates that at very high levels of breadth of experience, the effect on team innovation be-
gins to decline. Regarding control variables, we found a negative relationship between gender diversi-
ty and innovation (B = -1.12, p = .05). Team diversity is measured with two indicators — educational
background diversity (B = -0.02, ns) and dominant work area diversity (B =1.90, p < .05).

Table 1. Means, Standard Deviations, and Correlations

Variable M (SD) Min  Max 1 2 3 4 5 6 7 8
1. Team Size 7.58 (3.45) 4 25

2. Gender

Diversity 59 (.26) A1 1.00 -19

3. Tenure

Rank Diversi- .73 (.20) 13 1.21 -.03 16
ty
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Variable M (SD) Min  Max 1 2 3 4 5 6 7 8

4. Team Edu-

cation Back-

ground Diver- .65 (.13) 32 .90 -.02 -.02 -.04

sity

5. Team Dom-

inant Work A7 (.16) .00 .81 -.07 -.04 -.04 32

Area Diversity

6. Team

Member 8.25(141) | 557 112 -14 = .02 18 -.04 22

Bronh of 25(141) | 5. 2 - . - - -

Experience

7. Leader

Breadth of 9.63 (2.30) 5 15 .05 -.00 .02 13 .09 .03

Experience

8. Leader Top- .55 (.23) .04 1.00 23 -11 -.03 -11 .04 -.08 .16

ic Expertise

Depth

9. Team Inno- 3.80 (.86) | 2.00 = 5.60 A1 -.04 -.30* 12 4% .02 33k 3%

vation

Table 2. Effect of Leader Breadth of Experience on Team Innovation
B SEB | f

Team Size .00 .03 A2
Gender Diversity -1.12 .56 -25¢
Tenure Rank Diversity 17 40 .05
Team Education Background Diversity -.10 .84 -.02
Team Dominant Work Area Diversity 1.91 .70 36"
Team Member Breadth of Experience .04 .08 .06
Leader Topic Expertise Depth 73 A48 .20
Leader Breadth of Experience 12 .05 317
Leader Breadth of Experience - Squared -.04 .02 =27
Notes: R?=.29 (p < .05).
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Our quantitative analysis found that leaders with moderate levels of breadth of experience had the
largest positive impact on team innovation. We predicted that this would be the case, arguing that
leaders with both depth and breadth of experience would be more likely to foster cross disciplinary
collaboration and innovation. While there is general consensus that the generation of new ideas and
solutions occurs through the dialectic integration of insights and perspectives (Hargadon & Bechky,
2006; Long-Lingo & O’Mahony, 2010; Okhuysen & Eisenhardt, 2000; Sawyer, 2003), it is unclear
what approaches to communication these leaders used to manage interaction in their teams. In order
to gain further insight into the behaviors and communication practices of leaders, we conducted a
comparative case qualitative analysis of the observational and interview data we had collected con-
currently with the quantitative data.

COMPARATIVE CASE ANALYSIS: EXPLORING LEADER COMMUNICATION
BEHAVIORS

Sample

We began the process of recruiting teams for observation in October 2007, soon after the initial call
for proposals. Our aim was to obtain as much real-time interview and observational data as possible.
Recruitment of teams involved first inviting leaders of the newly formed teams at MMC to take part
in a qualitative study. Twelve team leaders responded to our solicitation and we began by conducting
semi-structured interviews with each of them and observing their team meetings. In January 2008, a
subset of the 61 teams in the competition was selected by the Strategic Science Committee to devel-
op a full proposal. Six of the twelve teams we were observing were chosen for this last step in the
competition. Thus, we continued interviews and observation of meetings with these six teams. All
observational and interview data were collected before the selection of finalist teams.

For the supplemental study, proposals were once again evaluated by the strategic science committee
at MMC. We were able to not only gather a rating of proposal idea novelty as we did in the primary
study, but to also collect a one-item measure of knowledge integration. The integration of
knowledge in a proposal was based on the following three criteria: 1) integration across projects; 2)
integration between areas of practice (basic and clinical researchers) and 3) integration across disci-
plinary areas. The scores ranged from 1 (no knowledge integration) to 6 (great deal of knowledge
integration). As with the rating of innovativeness, each team’s rating of knowledge integration was
based on the average score provided by at least three external ratings from expert members of the
evaluation committee. Once again, no expert judge rated any proposal where he or she might be bi-
ased due to a potential conflict of interest.

Our assessment of the features of the six teams in the supplementary study made them appropriate
for comparative case analysis (Yin, 2015). The teams had commonalities such as having a single lead-
er, skill differentiation (variety of domain expertise), task type (developing a brief and full proposal),
temporal stability (mid-January to April 1st) and the same organizational context (MMC). They also
differed in key ways. Of theoretical interest to us was that the leaders in our study had variance in
breadth of multidisciplinary experience (ranging from a low to a high), allowing for meaningful com-
parison of leader behaviors. The leaders were all mid-career, full professors, had organizational ten-
ure of at least 7 years, and had obtained their own external funding, Of the six leaders, CVs indicated
that three of them published over 60% of their work on the disease topic being explored by their
team, while the remaining three had 40% or fewer of their publications in their team’s focal area.
Men led five of the six teams in the supplementary study, a proportion similar to that of the sample
of 61 teams analyzed in the quantitative study. The six teams had similar gender diversity (M = .54,
S.D. = .23) and educational background diversity (M = .67, S.D. = .09), work area breadth (M = .51,
S.D. = .12) and team size (M = 8.43, S.D. = 4.11).
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Data Collection Procedures

Observations. One of the authors attended and observed team meetings from mid-January 2008 to
the end of March 2008. The teams held an average of six meetings over this time. Each team was
observed at least three times. Meetings were audio recorded and transcribed. Notes were taken during
observations and further elaborated upon following each observation period (Emerson, Fretz, &
Shaw, 1995). In total, we attended 30.5 hours of team meetings over a period of three months. All
meetings took place at the research site, typically lasting from 60 to 90 minutes.

To uncover how leaders with varying levels of breadth of experience led team meetings we examined
team interaction by studying statements made during meetings. The codes we used to analyze team
communication during meetings closely aligned with the coding scheme developed by Kauffeld and
Lehmann-Willock (2012). Their coding scheme builds upon the existing team process literature (e.g,
Cooke & Szumal, 1994; Okhuysen & Eisenhardt, 2002; Wittenbaum, Hollingshead, & Botero, 2004).
It covers four facets of verbal face-to-face meeting behavior including problem-focused, procedural,
socioemotional, and action-oriented statement, as described in Appendix B. The problem-focused
statements were directly related to differentiating the problem, finding appropriate solutions, and
evaluating those solutions. Problem-focused codes we used included defining a problem, statements
about who knows what, and asking questions about ideas. The procedural communication was aimed
at structuring the meeting process (e.g., clatifying roles and goal orientation). Example codes used to
analyze socioemotional communication included codes such as agreeing or cutting someone off. Sim-
ilarly, action-oriented statements describe a team’s willingness to improve their work (e.g., taking re-
sponsibility or action planning) or to not take action (e.g, no interest in taking charge or complain-
ing). As we began to code team meeting transcripts, new codes also emerged from the data (Agar,
1980). For instance, when leaders described problems as intersecting various disciplines or practice
areas, we coded this as describing a cross-cutting problem and when problems were framed for spe-
cialists, we coded it as domain-specific. Finally, axial coding was used to search for particular leader
statements and convert them into higher order categories (e.g., problem construction and re-
structuring interaction to be more cross-boundary). Two coders, who were research assistants, were
blind to team identity and the final outcome scores. The coders were also provided our coding sche-
ma to analyze the transcripts. They coded independently and identified all second-order codes and
obtained an acceptable level of interrater reliability (>80%). Disagreements were resolved through
discussion.

Interviews. We conducted 46 semi-structured interviews (Wengraf, 2001) with both team members
and leaders to aid in our understanding of the work the teams were doing, how they conducted the
work, and their perceptions of the collaboration. One interview was conducted with each of the 46
individuals in our sample. Interviewees represented diverse disciplines, allowing the research team
access to multiple perspectives and reducing the potential for bias (Krefting, 1991). Interviews oc-
curred at different phases of the team collaboration and interviews were recorded, transcribed, and
coded. We coded searching constantly for emergent themes (Rubin & Rubin, 2011) to better identify
how members perceived the team leader, the impact of team leader communication and meeting fa-
cilitation, and their influence on team innovative performance. Often these interviews contained in-
formation about their perceptions of the team process (e.g., socioemotional statements) or their en-
gagement with the team (e.g., action-oriented statements).

Comparative Case Analysis

We used a comparative case method to explore similarities and differences in the communication
used by leaders with varying degrees of work area breadth to structure team interaction. This ap-
proach enables us to uncover why different processes and outcomes emerged across our sample, de-
spite similarities across cases (Van de Ven & Poole, 1995). Although all leaders engaged in encourag-
ing, socioemotional statements to motivate contributions from members, only leaders with moderate
and high breadth of experience facilitated information sharing from a wide variety of team members;
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leaders with low breadth of experience sought engagement from only a subset of team members.
Further, only leaders with moderate breadth of experience yielded synergistic cross-boundary inter-
actions across departmental and specialist areas around a joint problem focus. By bringing together
diverse experts around cross-cutting research problems, leaders with moderate breadth of experience
were, therefore, able to foster more expertise integration and innovation.

Findings: Problem construction to foster cross-boundary integration

The process of identifying the problem is thought to be the first stage of the creative process (Ama-
bile, 1996) and has the potential to shape not only the way that people respond to it, but the extent to
which ideas produced are novel and useful (Berg, 2014). Research suggests that leaders tend to be
primarily responsible for the problem construction process, even in self-managing teams (Nygren &
Levine, 1996). The examination of team problem construction is ctitical to understanding interdisci-
plinary team effectiveness as it can affect perspective taking or team members’ attempts to under-
stand the thoughts and motives of others (Hoever, van Knippenberg, van Ginkel & Barkema, 2012),
and the social interaction among members. By constructing and framing the team’s joint problem a
particular way (Boland & Tensaki; 1995), leaders have the potential to influence whether team mem-
bers discover new ways to integrate their heterogeneous inputs.

Drawing upon their experiences from different domains of work, all leaders in the sample valued
pulling together distinct domains of expertise together in interdisciplinary teams. The influence of
training across disciplinary fields and practice areas is well-reflected in the quote below by a leader
with high multidisciplinary breadth of experience. One shared,

“T was a neurologist in a past life. I'm an MD/Ph.D. .. .lived in both worlds, and 1 thought, 1
should probably step up to the plate, but do it in a way, where it is not about me, it’s about making
the program work. Foster interactions so that people feel like everyone is getting something ont of
[the team)]. The team, together, conld be much better if we bring in all of these different elements.
People will feel like it is worthwhile. That'’s the genesis.”

Despite valuing interdisciplinary collaboration, leaders with high breadth of expertise struggled to
identify how to integrate members of their teams around joint projects or problems. The focus of
team problems tended to be either oriented toward clinical or research interests, rather than both. For
instance, the problem construction of one leader with high multidisciplinary breadth of experience,
but more of a clinical background, focused their team on several clinically-oriented areas of inquiry,
while the construction of more basic research projects was left to teammates who had more basic
research expertise. As a result, separate clinical and basic projects were developed in isolation, with-
out joint discussion of how they might influence one another. Links between projects in this team
were largely limited to sharing of specimens from the clinic to be studied by researchers. Another
leader with high multidisciplinary breadth of experience lamented that bench to bedside collabora-
tion mostly involved using a “syringe and a FedEx package” to send specimens from the clinic to the
lab for “that kind of research” to be done by others.

One leader with low multidisciplinary breadth of experience, a Ph.D. focused on fundamental aspects
of the medical disease problem, also expressed enthusiasm about working with clinicians and more
clinically-oriented researchers. He described himself as trying to “improve the basic research” related
to the disease given the primarily clinical concentration of the university, with an emphasis on “bal-
ancing the efforts” between research and clinical care efforts because of the historic focus at the in-
stitution on clinically-oriented work. Problem construction, therefore, leaned heavily towards basic
research at the exclusion of the input of more clinically-oriented team members. Group discussion
tended to start with an overview of basic research — which often was well-aligned with the personal
research interests of the team leader — and to rarely include branches to clinically oriented research or
work. Team conversation involved basic scientists and rarely involved individuals from other work
areas. A clinician team member shared that the team would have performed better, “if there were a
component that related to clinical stuff.”
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Problem construction by a team leader with low breadth of experience and less topic area expertise
focused almost exclusively on improving the clinical management of the disease. Perhaps unable to
construct problems that meaningfully included more basic research on the disease topic, he did seek
the contribution of more research oriented investigators by asking them to suggest more fundamen-
tal research aims and objectives for the group. Members of these teams expressed that their leaders
would frequently engage the team in overly general discussions, asking such questions as “What are
we—mwhat do they want ...what’s really going on here, and what should we do?” and that their team
had failed to develop “fine-grained hypotheses.” Generally, the clinical and research endeavors were
largely kept separate. “I felt sad for him” shared one team member during a one-on-one interview,
“knowing that he couldn’t do the basic science — it’s not in his background.” One interviewee report-
ed during an interview that their team’s proposal reflected “individuals writing up their own vision”
without “collectively coming together.” Leaders with little multidisciplinary breadth of experience
also tended to over-structure the team problem space, orienting it around sub-themes or smaller re-
search aims that favored a single discipline rather than many. Such meetings were spent discussing the
research of particular team members, and discussions were often dominated by individuals pos-
sessing the same disciplinary training as the presenter without acknowledgement of the value of al-
ternative perspectives. Thus, the various efforts led by this team were disconnected, and the final
product was characterized by individuals drafting sections independently.

Leaders with moderate breadth of experience more actively stimulated information sharing across
expert domains by choosing cross-cutting topics. Cross-cutting problems focused on themes that the
leader believed would appeal to the interest of a number of individuals within the team, even if each
member might approach it drawing on different expertise and methodologies. We determined inte-
grative problem construction occurred when topics were presented as requiring the contributions of
diverse experts in the room and when coded dialogue of group discussion involved participation not
only from a single discipline, but from a numerous individuals in the team who represented clinical
and research domains of expertise and vatious disciplinary perspectives. As an example, one of the
leaders with moderate multidisciplinary breadth of experience focused the team discussion around
the cross-cutting topic of impulsivity. This topic was presented as having behavioral, social, genetic,
and cognitive aspects that would require insights from all group members. Team members, in turn,
shared an appreciation of the narrowed scope, stating in interviews that this structure allowed for
enhanced cross-boundary collaboration. One stated, “I think if you want to have an effective group,
you have to set some form of — you have to impose some structure on it, otherwise people are just
going to kind of drift apart.”” Moreover, interviewees noted that the confined problem space seemed
to “set clear expectations of what the leader wanted over time. And so you kind of knew what you at
least were expected to produce.” Another team member commented in an interview that he could
“easily see how other people think about [the| problem and how they could adjust their thinking and
vice versa to inform each other.”

Given the variety of ways that individuals from different work areas and disciplines thought about
impulsivity and its relationship to their disease question of focus, discussion of the cross-cutting top-
ic elicited novel perspectives and ideas. After discussion of the topic in his team, one member shared
his impression. He stated during an interview:

“It5 nice because you have a common language in a sense that we're all trying to look at how im-
pulsivity might be related to [the disease]. But one thing that came out was the different kinds of
definitions of [the disease] and different kinds of impulsivity.”

Another cross-cutting approach to problem construction was taken by a leader with moderate
breadth of experience by encouraging her team to try to “characterize [the disease] phenotypically
using many approaches including genetics, imaging, and blood.” In this case, ideas and projects
emerged drawing participation from individuals across specialties who had not worked together pre-
viously. Following the discussion involving several different specialists who had not interacted previ-
ously, the group decided to explore the use of a new imaging technique that had not been used to
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study this disease in this organ. One team member shared that exposure to this new approach ulti-
mately led to a subset of pulmonologists to “look at things in a way that they haven’t been used to
before.”

Findings: Socioemotional communication and cross-boundary integration

Leaders with low breadth of experience struggled to foster interaction among the diverse experts in
their team. Conversation during team meetings typically involved a subset of team members, consist-
ing of a few highly-reputable team members who worked in the same work area as the team leader.
During meetings, more peripheral members did attempt to join team discussions. In one exemplary
instance, a clinician-surgeon seeking to contribute to a conversation dominated by researchers was
cut off by the leader who quickly stating, “Ok, alright. Thanks for that” and returned to the original
thread in the basic research conversation. Statements such as, “Great. Let’s move on.” were made
without any request for further elaboration from the contributor. These negative socioemotional
forms of communication signaled that their contributions were not as valuable as others. One team-
mate shared that although he did not feel that the leader was disrespectful toward his suggestions, his
ideas were ultimately “dismissed” making him feel undervalued and less invested. Team members left
meetings with the sentiment that “[clinical] input was not so valuable to them [basic scientists]” nor
were basic science inputs viewed as “valuable to their [clinical] work, despite it being “interesting.”

In contrast, leaders with high breadth of experience were inclusive of the multiple expert groups
present within their team. Despite the time-pressure given the proposal deadline, these leaders regu-
larly took meeting time to make the knowledge resources in the room visible to all team members.
An example of this type of problem-orientated statement that helped to make the team’s collective
expertise visible is reflected in this quote below:

“...so this project is unique as it has got a very rich central clinical program and
then it has got I think also the underpinnings of a lot of terrific science that inter-
faces well with this clinical work.”

Despite the clear expression of the value of the diverse expertise in the team by leaders with high
breadth of experience, we witnessed few attempts to form bridges among expert groups represented
within the team. For instance, one leader tended to spend the beginning of meetings focused on the
interests of the basic researchers and the end of the meeting turn to topics of interest to the clinical-
ly oriented team members. During the basic research portion of the dialogue, he did actively “give
hooks where other branches [of science] could fit into the discussion.” In one conversation, for in-
stance, this leader directed attention to a woman on the team in a different research field than him-
self, stating, “I thought Madelyn had an interesting project related to looking at sodium fluxes that
may relate to what we’re discussing here”” When the conversation transitioned to a discussion of clin-
ical research interests, the leader tried to link clinically-oriented team members together during the
discussion, but was less unable to do so. The clinical conversation never opened up to involve re-
search-oriented faculty. Ultimately, diverse experts interacted infrequently and worked on separate
projects pertaining only to their own domain of expertise.

What distinguished leaders with moderate breadth of experience was that they did not keep the dia-
logue focused on any particular area of expertise, including their own. Rather, they actively drew in-
dividuals’ attention to the knowledge and approaches of others in the team. In one meeting, for in-
stance, a leader introduced a mathematician he had invited to the meeting and let him share, at
length, his mathematical algorithm that could be applied to the team’s work. Despite being from a
completely different field, the leader encouraged the team to be open to how the mathematical ap-
proach could help with pressing group tasks, like “calculating organ fluctuation.” Such knowledge
management statements that involved asking questions of individuals from other areas of specializa-
tion to foster the team’s collective consideration of alternative perspectives was how leaders with
moderate breadth of experience structured integrative interaction among members. Another strategy
to enhance individuals’ engagement with the ideas of others in the team was to elicit expertise
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through inquiry. Leaders would ask questions such as, “Want to say a word about that? Nobody
knows about your project,” or “Do you want to take two minutes to tell everyone about your work?”

One leader described the process of actively moving the dialogue from one work area to the next in
an interview, stating that it involved “turning the idea a bit and figuring out ways to relate it to some
other perspective.” To engage diverse experts with one another’s ideas, questions to elicit divergent
perspectives were common. For instance, in a conversation about a successful clinical drug, the leader
probed “why the drug is having its effect at the cellular and pathology levels in the first place?”” Peak-
ing the interest of basic researchers, the conversation soon turned from being dominated by a small
set of clinical researchers to also including basic scientists in the room. A synergistic dialogue ensued,
and soon representatives from diverse work and disciplinary areas were collectively generating new
hypotheses to test. Thus, we see leaders with moderate breadth of experience reconfiguring interac-
tion away from working within disciplinary silos towards more cross-boundary collaboration.

The general pattern comparing breadth of multidisciplinary experience of the leader and team out-
comes illustrates that teams with leaders possessing moderate breadth of experience ranked high on
both innovativeness (M= 4.59) and integration (M = 4.61). The average innovation and integration
for teams with leaders possessing high transdisciplinary experience was 4.25 and 4.27, respectively.
Finally, the worst performing teams in the qualitative sample were led by those with low work
breadth of experience. These teams averaged an innovativeness score of 3.72 and an integration
score of 3.8.

DISCUSSION AND CONCLUSION

The dominant narrative in existing research on scientific leadership is to focus deeply in a domain of
expertise. This specialized, domain-specific knowledge is what is argued to enable a leader to effec-
tively guide and direct scientific work. However, the complexity of the problems that transdiscipli-
nary science teams are trying to solve make it difficult for a leader to rely solely on a single domain of
specialized expertise. Our data supports the notion that some amount of breadth of experience and
expertise is critical when leading transdisciplinary science teams — particularly when they are newly
formed. Our conceptual argument is that leaders need a moderate mix of breadth and depth of ex-
perience that reflects the distribution of diverse disciplinary expertise represented within the team in
order to facilitate the coordination and integration of these varied perspectives. These results con-
tribute to a very nascent literature on creative leadership in science (Vessey, Barrett, Mumford, John-
son, & Litwiller, 2016). Our findings do not, however, control for other individual differences among
leaders in our sample, such as leadership style (Jung & Avolio, 1999) or transdisciplinary orienta-
tion(Misra, Stokols, & Cheng, 2015), which could provide further insight into the kind of individuals
who would be best equipped to lead interdisciplinary research teams. Future research should examine
these other possible determinants of team effectiveness.

Our supplemental study provides insight into how leaders with multidisciplinary breadth of experi-
ence foster knowledge integration. Our comparative case analysis suggests that the leaders with ex-
pertise about a disease garnered from experience conducting substantial academic research and hav-
ing had clinical experience working with populations or individuals suffering from the disease were
more adept at helping their translational science teams use their deep-level knowledge resources.
They did so through two key mechanisms. First, they construct a cross-cutting problem focus that
intersects with the interests and expertise of the individual members and coordinate discussion
around it. Second, they also engage in socio-emotional communication that demonstrates that they
value and appreciate the contribution of all diverse experts in the team, regardless of their work ex-
perience or disciplinary background.

Even though leaders with high breadth of experience tried to involve team members with various
types of expertise, they were less successful than leaders with moderate breadth of experience in fa-
cilitating synergies across domains of expertise. We view this as a by-product of the practical reality
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that too much breadth of experience is at odds with establishing a depth of expertise in at least one
domain of practice. Without depth of knowledge, it is difficult to have sufficient perspective to
meaningfully connect individual team members with one another’s expertise. Least effective in facili-
tating innovation in interdisciplinary translational teams were those leaders who had expertise in ei-
ther research or clinical work, but not both. Future research should explore whether there is a partic-
ular balance between breadth and depth that is critical for scientific leaders of interdisciplinary teams
as it was beyond the scope of this project.

LIMITATIONS AND FUTURE DIRECTIONS

Although this study makes a variety of contributions to the scientific understanding of the relation-
ship between leader experience and the performance of newly formed transdisciplinary science
teams, it has several limitations. First, this study was conducted in a single organization undergoing
an intervention to foster the use of interdisciplinary collaboration to promote knowledge creation.
Thus, the results are qualified by caveats typical of studies occurring within a single organization,
including an idiosyncratic reward system, organizational culture, and motivation (e.g., interest in in-
terdisciplinary collaboration). Features endemic to MMC’s organizational context may limit generali-
zability.

Second, teams sampled in this study worked together for only a brief period and were engaged in a
specific, yet complex task. The presence, consistency, and duration of the observed effects of team
leaders may be inconsistent with those of other knowledge-creating teams with temporal stability
(Hollenbeck, Beersma, & Schouten, 2012). Such inferences cannot be discerned from the current
study. We do believe, however, that findings from this research generalize to many other project-
based organizations where experts come together in teams to collaborate for a brief period of time
(Edmondson & Nembhard, 2009; Huckman, Staats, & Upton, 2009). Moreover, we believe that the
benefits of studying the predictors of innovation in real-world teams of scientific experts outweigh
the inherent conceptual limitations of lab-based studies in which individuals do not typically possess
and exchange deep expertise.

Finally, while our study does draw on interview and observational data to understand how a leadet’s
multidisciplinary breadth of experience influences team process and performance, there remains the
possibility that other individual-level leader difference could be important determinants as well. One
possibility, for instance, is that leadership abilities or skills could have produced the differences that
we observe rather than the breadth of prior multidisciplinary work experiences. Although we are
doubtful of this possibility given that leaders in our sample had all led grant-funded teams in the
past, future research should tease out these two drivers of influence to better understand the relative
impact of a leader’s work experiences and their skill as a leader.

Through the investigation into micro-processes that occur during social interaction of interdiscipli-
nary science teams we elucidate a variety of communication strategies that leaders used to enhance
the innovativeness of transdisciplinary science teams. This study highlights the strategies that effec-
tive team leaders can use even if they lack multidisciplinary experience. Further investigation into the
underlying psychological states that these communication strategies elicit is needed. Future research
should investigate the psychological mediators of this effect such as knowledge consideration (Kane,
2010), perspective taking (Hoever et al., 2012) or cognitive flexibility (De Dreu, Nijstad, & Baas,
2011).

In conclusion, this primary study illustrates that leaders’ past work history affects interdisciplinary
team performance. Specifically, we find a positive and significant relationship between teams led by
leaders with moderate breadth of multidisciplinary experience and team innovativeness. Our supple-
mentary analysis sheds light on how strategies including 1) presenting interdisciplinary teams with
research problems that cross-cut members varied domains of expertise and 2) communicating in a
way that is inclusive and respectful to all members of the team, regardless of their disciplinary or
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work background. We hope that the insights garnered from this study can have practical implications
regarding how to best to select and train leaders to facilitate cross-boundary collaboration in interdis-
ciplinary science teams.
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APPENDIX A. CODING SCHEMA FOR MULTIDISCIPLINARY
BREADTH OF EXPERIENCE

Using curriculum vitae, points are given for clinical and research experiences. After aggregating the
number of clinical and research experiences in the two tables below, the totals from columns C and I
are tallied to provide a final score.

A B C D E F
Clinical Yes or Rese:.u:ch Yes or
. Example Experience Example
Experience No . No
Indicators
. . Disciplinary Do-
MD Degre;g; medi- |y 0| | o PhD main (biology, | 1or0
biochemistry, etc.)
.. Research Participation in
Int.ern & In chmcal.area of lor0 10 fellow or research in a lab lor0
residency practice
postdoc or center
Clinical fel- | In clinical area of > years of Time span from
. . 1or0 11 | research ex- | firstto last publi- | 1ot 0
lowship practice . .
petience cation
Participation | Institutional Re-
Licensure & | American boards, Lor0 12 in research- view Board, Lor0
certification clinical license oriented NIH/NSF review
boards committees
Time span from Peer re-
> years of medical schoolto | 1o0r0 13 | viewed pub- st o 2nd.author— 1or0
practice S ship evident
date lications
Albert Einstein
American Board Gold Medal, Out-
Professional | of Pain Medicine, standing Women
.. . . Research . .
clinical soci- | Anesthesiology, or | 1 or 0 14 awards in Science; Young | 1or0
eties other clinical spe- Investigator
cialty Award, Career
Scientist
Awards— Top Doctor, Lor0 15 Research PI or co-PI on Lor0
clinical Who’s Who support Grants
Lead§r§h1p Director of.canccj,r Leadership in | Director of their
in clinical center, Parkinson’s, | 1 or 0 16 1or0
o research lab own research lab
centers geriatrics
Total Total
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APPENDIX B. CODING SCHEMA FOR LEADER COMMUNICATION
IN TEAM MEETINGS

Interaction Analysis Cat-

egories

Interaction Analysis Sub Codes and Definitions

Problem-focused State-

ments

Cross-cutting problem construction. Leaders present the research
problem along a continuum from being narrow, discipline-specific
aspect of the team’s overall research project or on a broad, cross-
cutting topic that integrates many interests.

Procedural Statements

Cross-boundary team reflection. Using descriptive statements to
provide an overview of the expertise that team members possess and
have access to.

Socioemotional Statements

Encouraging cross-boundary participation. The extent to which
leaders increase awareness and use of heterogeneous knowledge of
team members through introductions, referrals, and asking questions
about diverse expertise.

Action-otiented Statements

Interest in cross-disciplinary contribution. Signalizing interest in
ideas and options that bridge disciplinary and work areas of team
members.
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