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 Part 1. Why Team Science? 
 1.1. Setting the Stage 
 1.2. Defining Disciplinary Approaches 
 1.3. Interaction Across Disciplines 

 
 Part 2. The Scholarly Study of Science 
 2.1. Foundational Approaches 
 1.2. Developing the Field of SciTS 



ISSUE - Dealing with Aristotle’s Legacy 

 Disciplines are distinguished partly for historical 
reasons and reasons of administrative convenience 
(such as the organization of teaching and of 
appointments)...  But all this classification and 
distinction is a comparatively unimportant and 
superficial affair.  We are not students of some 
subject matter but students of problems.  And 
problems may cut across the borders of any 
subject matter or discipline (Popper, 1963). 

 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) 

CHALLENGE – Collaboration across the sciences 

 Must now bring together people from differing disciplines (and 
sometimes professions) so as to address the multi-faceted nature of 
complex problems 



ISSUE - Prevalence of Interdisciplinary Research 
 Collaborations influencing the practice of science 
 Interdisciplinary collaboration influencing production of knowledge 

 
CHALLENGE 1 – Make use of what we know now  
 Need to better translate extant knowledge on collaboration and on 

interdisciplinarity to the practice of science 

CHALLENGE 2 - Much remains unknown with 
regard to interdisciplinary research 

 
 Difficulty in defining what is meant by 

interdisciplinarity 
 Problem in understanding how to do 

interdisciplinary research 
 



 Consider what was published on this topic 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…, but 
also ‘social intelligence.’ Cooperative work is a social art and has 
to be practiced with patience.”  



What is informative here?  
 Increasing influence/importance 

of interdisciplinarity as method 
of inquiry 

 Challenge of interdisciplinarity 
distinguished in 2 ways 

 1) The problem of infrastructure - tangible and tacit 
• Inherent challenge associated with structure of the modern university - the 

discipline bound department - and the tacit norms which prevent or stifle 
interaction amongst them 

 2) The problem of interaction 
• 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 
 Written well over a half century ago 

in one of first articles specifically 
addressing interdisciplinary research 
(Brozek & Keys, 1944).  

 Science still struggles so why should we think 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. Increased emphasis on collaborative research projects that create a team of 

scientists to address some complex phenomenon 
2. Policy, Academia, and Industry communities all making more of a concerted 

effort to examine scientific collaborations 
3. Tremendous growth in the study and understanding of groups and teams 

▪ It is the scientific study of teamwork that could 
be the true catalyst for change 
▪ Matured into its own area of inquiry 

producing a rich base of knowledge  
▪ Helped us to better understand the complex 

coordinative processes engaged by teams 
▪ To understand why “teamwork” matters, we 

need to understand what is interdisciplinary 
research 



CROSS-disciplinary Research 
 Offer this as a general term to describe: 
 Research meant to utilize, in some way, varied 

concepts, methods, and theories from differing 
fields    

 Where science team members contribute their 
disciplinary expertise and collectively contribute 
to the production of new knowledge  

 Multi-, Inter-, and Trans-disciplinary Research 
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MULTI-disciplinary Research 
 Collaborative effort of several disciplines to achieve a 

common goal 
 Purpose is to achieve broader analyses of common 

research problems 
 Work independently or sequentially 
 Periodically come together to share perspectives 

 Contributions drawn from different disciplines are 
complementary 
 In service of objective, adopts but not necessarily 

integrate methods, concepts, theories 

 Scientists in multidisciplinary teams remain firmly anchored in 
the concepts and methods of their respective disciplines.    



INTER-disciplinary Research 
 Demands more than just complementarity 
 Team members combine or juxtapose 

concepts and methods from different 
disciplines  

 Overarching goal is systematic integration 
▪ 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. 



 Transcends disciplinary perspectives and enables development and 
application of new methodologic or conceptual frameworks 

TRANS-disciplinary Research 
 Integrates and builds from discipline-specific 

theories, concepts, and methods  
 Pursues collaboration across levels of analysis  
 Develops comprehensive understanding of 

problem 
 May also include: 

▪ A focus on societal problems and 
development of practical knowledge 

▪ Translational partners from differing sectors 
(NGO, Community, Industry) 



 Interdisciplinary and transdisciplinary research require action -- act of connecting 
or interacting among disciplines 

 But not just any activity, a team activity -- a process engaged by members of a 
coordinated scientific team  
 Teams are “two or more individuals who must interact and adapt to achieve 

specified, shared, and valued objectives” (p. 4, Salas, Dickinson, Converse, & 
Tannenbaum, 1992). 

 Characteristics of Teams 
 Multiple information sources and intensive communication 
 Task-relevant knowledge with meaningful task interdependencies 
 Coordination among members with specialized roles/responsibilities 

 Teamwork inside and outside of science 
 Both bring people together to achieve objective(s) that an individual 

could not achieve and do so while maintaining partially overlapping 
knowledge 



 Reframe interdisciplinary science as a process of teamwork to be mastered 
 By understanding the teamwork activities necessary for success we 

can make the achievement of interdisciplinary science more tractable 

 

Science of Team Science 
 Understand and improve how scientists 

interact and integrate across disciplinary, 
professional, and institutional boundaries 
(e.g., Börner et al., 2010; Falk-Krzesinski et 
al., 2010; Fiore, 2008; Hall et al., 2008; 
Stokols et al., 2008). 

 
Requires we build from and synthesize: 
(1) The scholarly study of science  
(2) The scholarly study of teams 



 Part 1. Why Team Science? 
 1.1. Setting the Stage 
 1.2. Defining Disciplinary Approaches 
 1.3. Interaction Across Disciplines 

 
 Part 2. The Scholarly Study of Science 
 2.1. Foundational Approaches 
 2.2. Developing the Field of SciTS 



History and Philosophy of Science 
 Decades long tradition of scholarly work examining science and 

medicine through historical lens 
 Draws from Philosophy, History, Anthropology, Sociology 

 Examines how humanity's 
understanding of the natural world 
has changed over the centuries 

 Studies the cultural, economic, 
and political impacts of scientific 
innovation 



Science & Technology Studies 
 More recent tradition examining the social dimensions of science 

and technology 
 Examines how scientific and technical knowledge is "created, 

evaluated, challenged, spread, and fitted into social relations" 

 Studies normative issues 
influencing developments of S&T 

 Explores the role of S&T in 
society 

 Explores ethical implications 
arising from S&T 



 Computer Science and Development of Collaboration 
Technologies 
 Rise of distributed teams and “collaboratories” 
 1991 issue of Communications of ACM 

▪ NSF-funded collaboratories are experimental and 
empirical distributed research environments in which 
domain scientists work with computer, communications, 
behavioral and social scientists to design systems, 
participate in collaborative science, and conduct 
experiments to evaluate and improve the systems.  

 Studies of distributed scientific collaboration by 
Computer Scientists set the stage for studying scientific 
teamwork 

▪ Pioneering work of Gary and Judith Olson on CSCW in 
collaboratories 

▪ Foundational work by Jonathan Cummings and Sara Kiesler 
on effectiveness in distributed science centers 



 The Oxford Handbook of Interdisciplinarity 
 Edited by Robert Frodeman, Julie Thompson 

Klein and Carl Mitcham 
 Summarizes state of interdisciplinary 

research, education, administration and 
management 

 Crosses disciplines and interdisciplinary 
fields, and spans space between academic 
community and society at large 

Scholarship of Interdisciplinarity 
 Works to support arts and sciences on intellectual and 

organizational issues related to furthering integrative studies.  



The Psychology of Science 
 More recent addition to study of science 
 Focuses on psychological constructs 

like intelligence, motivation, 
personality 

 Studies psychological forces in an 
individual’s development of scientific 
interest, talent, and creativity.  

 Goal is to unite psychological scholars of 
scientific and technological thought and 
behavior 



The Science of Team Science 
 Policy community saw greater investment in research across 

scientific disciplines and knowledge 
 “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). 

 
 Recognized need to systematically integrate scholarly examination 

of scientific processes and outcomes. 
 Commitment to understand how to enhance the scientific 

capacity to address complex problems 



 Catalyzing Team Science - Report from The 2003 
BECON Symposium National Institutes of Health 
(NIH) Bioengineering Consortium 
 Discussed forces encouraging and 

discouraging team approaches to biomedical 
research 

 Examined ways to stimulate and reward team 
efforts 

 
 Factors identified as essential to success: 
 A management structure that integrates 

leadership with communication 
 Team environment incorporating integrity, 

trust, respect, and sharing 
 Institutional commitment including space, 

administrative support, and faculty investment 



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 
 











 Where are we now? 
 Need to identify and synthesize the “known-knowns”, “known unknowns” and the 

“unknown-unknowns” to move forward along theoretical and translational lines 

Falk-Krzesinski, H. J., Contractor, N. S., Fiore, S. M., Hall, K. L., Kane, C., Keyton, J., 
Klein, J. T., Spring, B., Stokols, D., Trochim, W. (2011). Mapping a Research 
Agenda for the Science of Team Science. Research Evaluation. 

 Requires contributions from 
foundational fields:  
 History and Philosophy of 

Science and STS 
 Interdisciplinary Studies 
 Groups and Teams Studies 
 

 Requires contributions from 
variety of disciplines 
 Life Sciences 
 Physical Sciences 
 Social Sciences 
 Computational Sciences 
 Design and Engineering 



 View the SciTS Consensus Study as a Transdiscplinary Endeavor 
 Necessary to develop a coordinated and comprehensive R&D agenda  

 Beware the Barriers and Bumps 
 Do not equate “team science” with “big science” 

▪ Collaboration in science ranges from small team, to teams of teams, and up 

 Do not get bogged down in false dichotomies 
▪ Forgot beliefs about “basic vs. applied” research  
▪ Consider ideas such as “use-inspired” or “problem-driven” science  
▪ Remember that foundational knowledge can come from all forms of inquiry 

 Do not forgot about the role of non-scientist team members 
▪ Professionals and/or Stakeholders can provide perspectives that lead to 

important insights 
 Pursue the Promise and the Possibilities 
 The SciTS consensus study has the potential to transform not only the 

practice of science but also our understanding and improvement of the world 
around us 
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