
Stephen M. Fiore, Ph.D. 
University of Central Florida 
Cognitive Sciences 
Department of Philosophy and  
Institute for Simulation & Training 

Fiore, S. M. (2012). Team Science: The Why and How of Scientific Collaboration.  Presentation at  the 
Office of Research and Commercialization, UCF Grants Day - Strategies for Team-Based Research. 
University of Central Florida, April 9, Orlando, FL.  

This work by Stephen M. Fiore, PhD is licensed under a Creative Commons Attribution-NonCommercial-
NoDerivs 3.0 Unported License 2012. Not for commercial use. Approved for redistribution. Attribution required. 



 Part 1. Why Team Science? 

 Science and Society 

 Developing the Field 

 Relation to Interdisciplinary Research 
 

 Part 2. How do you do Team Science? 

 What is Difficult about Team Science 

 Applying Science of Teams to Team Science 

 Training Teams for Team Science 



 Science and Society 
 Science must better address the complex problems facing 

our planet, whether they be health, environmental, or social 

 Must to bring together researchers from differing 
disciplines so as to address the multi-faceted nature of such 
problems 

 Dealing with Aristotle’s Legacy 
 What is critical to realize is that “the way in which our 

universities have divided up the sciences does not reflect 
the way in which nature has divided up its problems” 
(Salzinger, 2003, p. 3) 

 

 So what’s a scientist to do…? 



 Science, Society, and the Science of Team Science 

 Greater investment in research across scientific disciplines and 
knowledge 

 Increasing commitment to understand how to enhance the 
scientific capacity to address complex societal problems 

   

 “the inherent complexity of contemporary public health, 
environmental, political, and policy challenges… [leads to] 
realization that an integration of multiple disciplinary 
perspectives is required to better understand and ameliorate 
these problems” (Stokols et al., 2008). 

 

 So what has been happening…? 



2006 NCI Conference on the Science of 
Team Science: Assessing the Value of 
Transdisciplinary Research 

 
Examine: 
 State of the art knowledge  

concerning transdisciplinary team 
science and training 

 Methods and metrics available for 
evaluating transdisciplinary 
collaboration 

 Priorities for transdisciplinary 
research 
 











National Science Foundation Steps Up Its Push for Interdisciplinary Research  
From Chronicle of Education, February 13, 2012 

 
 The push for more interdisciplinary research has been a priority of the NSF's director, Subra 

Suresh, since his arrival at the foundation in October 2010.  

 NSF leadership - rapid advances in a variety of fields are making clear the value of 
applying discoveries and approaches as widely as possible.  

 
 For universities worried about securing federal research money at a time of tightening 

budgets, NSF has a simple message: Collaborate! 

 Grants will be increasingly won by those researchers who find partners in other 
university departments.  

 
 Efforts to promote interdisciplinary research have been slow 

 Universities still too often align tenure and job-promotion policies along established 
departmental divisions  

 

But just what exactly is interdisciplinary research…? 



Defining Disciplinary Approaches 

 Cross-disciplinary Research 

 Research simply involves investigators drawn from different disciplines 

 Does not necessarily qualify nature of interaction between the 
investigators 

 

 Multidisciplinary Research 

 Coordinated efforts of several disciplines to achieve a common goal    

 Contributions drawn from different disciplines are complementary not 
integrative 

 In service of objective, adopts but not necessarily integrate  

National Academies, Committee on Facilitating Interdisciplinary Research (2004). Facilitating interdisciplinary research.  
Washington, DC:  National Academies Press.  



So what is interdisciplinary research? 
 Overarching goal is the systematic integration of 

ideas 

 Interdisciplinarity demands more than just 
complementarity 

 National Academies of Science (“Facilitating 
interdisciplinary research,” 2004)  

 Integrates information, data, techniques, tools, 
perspectives, concepts, and/or theories from two 
or more disciplines or bodies of specialized 
knowledge  

 
 Goal is to advance fundamental understanding or to solve 

problems whose solutions are beyond the scope of a single 
discipline or field of research practice. 

National Academies, Committee on Facilitating Interdisciplinary Research (2004). Facilitating interdisciplinary research.  
Washington, DC:  National Academies Press.  



 But interdisciplinarity is a team activity -- it is a process engaged by 
members of a coordinated scientific team  

 Just like other forms of teamwork occurring outside of science 

 Teams brought together to achieve some end an individual could not 
achieve while only maintaining partially overlapping knowledge 

 So we need to reframe interdisciplinarity as a process of teamwork 

 

 

 As an understanding of the teamwork 
activities necessary for success 

 Understand and improve how they 
interact and integrate across 
disciplinary, professional, and 
institutional boundaries (e.g., Börner 
et al., 2010; Falk-Krzesinski et al., 
2010; Fiore, 2008). 



Part 2 



 Consider what was published on this issue in the journal Science:  

 “The interdisciplinary approach is becoming one of the prominent 
characteristics of [science] and represents a synthesizing trend 
which focuses the specialized research techniques on problems 
common to a number of separate disciplines. Such cooperative 
research has to overcome serious obstacles when operating 
within the existing departmentalized framework of the 
universities. It appears that real progress in this direction will be 
made in institutions which are organized on a permanent and 
frankly cooperative basis. Psychologically, interdisciplinary 
research requires not only abstract, theoretical intelligence (and, 
frequently, manipulative skill) but also ‘social intelligence.’ 
Cooperative work is a social art and has to be practiced with 
patience.”  



What is informative here?  
 First, we see acknowledged the increasing influence and importance of 

interdisciplinarity as a method of inquiry.  
 Second, we see the challenge of interdisciplinarity distinguished along two inter-

related lines.  

 On the one hand there is the problem of infrastructure, both tangible and tacit 

• The inherent challenge associated with the current structure of the modern 
university - the discipline bound department - and the tacit norms which prevent or 
stifle interaction amongst them.  

• On the other hand there is the problem of interaction 

• The difficulty inherent in communicating and 
collaborating across disciplines and how patience 
and a particular form of social intelligence are 
necessary precursors to effective collaboration in 
such environments.  



 Anyone familiar with some manner of cross-
disciplinary collaborative effort will likely have 
experienced some or all of these factors 

 So one might wonder why this quote is 
particularly informative?  

 
 What is informative is not what was said, it is when 

it was said.  

 

 It was written well over a half century ago in one of the first articles 
specifically addressing interdisciplinary research (Brozek & Keys, 1944).  

 
 If science has long recognized the challenges associated with interdisciplinary 

research why do we still struggle?  

 Why should we think that anything will change?  

 Should we be so bold as to think that we have a better chance at 
overcoming these challenges than those from generations before us?  



 YES - for three main reasons: 

1. Evidence that interdisciplinarity is on the rise and educational and policy 
institutions are making more of a concerted effort to examine this process 

2. Science is paying attention to teams - Team Science discussions in policy circles 
illustrates increased focus on collaborative research projects that create a 
team of scientists to address some complex phenomenon 

3. Most critical, is fact that what has truly changed in the last generation is 
growth in the study and understanding of groups and teams 

 It is the science of teams (Salas, Fiore, & 
Letsky, 2012) that could be the true catalyst for 
change  

 Has matured into its own area of inquiry 
producing a rich base of knowledge  

 Helps us better understand the complex 
coordinative processes engaged by teams 



In Sum 
 Scientific community continually struggles with challenges arising 

from this complex form of teamwork (Cummings and Kiesler, 2008).   

 Definitions of core terminology remain parochial 

 Methods of practice remain disconnected 

 Departmental silos prevalent 
 Applying Science of Teams to Team 

Science 

 Scholarly community needs to work 
to strategically understand and 
improve collaboration in science 
(Falk-Krzesinski et al., 2011; Fiore, 
2008) 



What is needed is a multi-level approach  
 Leverages theory and practice from the study of teams 
 Serve as framework to link research on individual scientists, 

teams, and teams of teams.  
 Macro-level research  

 Examines collaboration at higher levels 

▪ Leads to insights about broad patterns of collaboration and 
growth/impact of knowledge 

 Meso-level research  

 Increases our understanding at the team level 

▪ Examines how interaction patterns and communication alter process 
 Micro-level research  

 Studies the individuals within the team 

▪ Consider their training and education and what they need to know 



Macro-level Issues in Team Science 
 Examines structures of successful collaboration networks (centers, universities) 

 Consider affiliations within and across disciplines 
 Address broader philosophical issues concerning the ways of pursuing (and encouraging) 

differing forms of scientific progress.  

 Organizational change needs at the university level where researchers practicing 
interdisciplinarity get rewarded and not (tacitly) punished.  

 At macro-level, what you need to attend to and manage are 
the following issues: 

• Professional culture and identity  

• Affiliations within and across disciplines 

• Organizational leadership - at the “center” and the 
“department” levels  

• Challenges with leading individuals versus teams 

• Organizational culture, including both departmental and 
institutional culture  

• Affiliations with departments and/or centers 



Meso-level Issues in Team Science 
 Considers how understanding group process influences scientific 

collaborations 

 Involves examining the group dynamics emerging in team science  

 Considers how to coordinate teamwork in science teams  
 At meso-level, what you need to attend to and manage are the 

following issues: 
 Identification of nature of interdependencies within team 

▪ Determine who relies on whom for task completion (e.g., 
sequential versus reciprocal)  

 Form of Interpersonal Skills Needed (Marlowe, 1986) 

▪ Ability to understand behaviors, cognitions, and 
attitudes of individuals (including oneself)  

▪ Skill to translate understanding into appropriate 
behavior in social situations 

 



Micro-level Issues in Team Science 
 Understand how the individual scholar gets trained 

 In the scientific aspects of his/her work  

 In the process of collaboration in pursuit of innovation and discovery   
 At micro-level, what you need to attend to and manage are the 

following issues: 

 Determine requisite knowledge 

▪ What do team members need to know (disciplinary breadth 
versus depth) 

 Determine requisite skills 

▪ What do team members need to know how to do 
(methodologies, procedures, technologies) 

 Determine requisite attitudes 

▪ What is level of interpersonal trust? 

▪ What is their view of collaboration? 



Team and Task Competencies and Team Science 
 
 Training Issue 
 The interdisciplinary nature of science teams necessitates a 

better understanding of the competencies required for effective 
teamwork 

 Training Goal 
 Articulating the team and task 

competencies for sciences teams to 
inform training and pedagogy  

 Better prepare the next generation of 
team scientists 



Identifying Team and Task Competencies and Team Science 
 
 Competencies as knowledge, skills, and attitudes necessary in all teams versus 

specific to certain teams (Cannon-Bowers, Tannenbaum, Salas, & Volpe, 1995) 

You Need to Identify the TEAM Competencies 
 TEAM GENERIC competencies are those necessary 

regardless of the context or the organizational 
setting (e.g., communication skills) 

 TEAM SPECIFIC competencies are more directly 
related to particular teams and include knowledge 
of roles within the team and the abilities held by 
team members (e.g., roles within a team) 

 
You Need to Identify the TASK Competencies 
 TASK GENERIC competencies are those necessary 

across task situations (e.g., subject recruitment)  
 TASK SPECIFC competencies include understanding 

objectives or using appropriate procedures (e.g., 
procedures/methods) 

 



Relation to Task 

Specific Generic 

Relation 

to Team 

Specific CONTEXT DRIVEN  

•Knowledge – Team 

objectives and resources 

•Skills – Goal analysis  

•Attitudes - Collective 

efficacy 

TEAM CONTINGENT  

•Knowledge – Teammate 

characteristics 

•Skills – Conflict resolution 

•Attitudes – Team cohesion 

Generic TASK CONTINGENT  

•Knowledge – Procedures for 

task accomplishment 

•Skills – Problem analysis 

•Attitudes – Trust in 

competence 

TRANSPORTABLE   

•Knowledge – Understanding 

group dynamics 

•Skills – Assertiveness 

•Attitudes – Collective 

orientation 

Identifying your Team and Task Competencies and Team Science 



 Increasing complexity/quantity of knowledge in individual 
disciplines requires collaboration in science 
 Utilize to understand complex problems 

 No one person is capable of maintaining 
such broad understanding 

 Must be sure to monitor and adapt 
one’s attitude, behavior, and 
cognition when engaged in team 
science. 

 Be patient , be a good listener, and 
be a good collaborator 

https://ccrod.cancer.gov/confluence/display/NIHOMBUD/Home 

https://ccrod.cancer.gov/confluence/display/NIHOMBUD/Home
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