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Presenter
Presentation Notes
Evidence-based Guidance for the Successful Praxis of Team Science (60 min presentation + 15 min Q&A)Team science initiatives are characterized by cross-disciplinary collaboration focused on complex problem-, project-, or product-oriented research. Over the last decade, academia has generated an upsurge in team science initiatives, while external funding agencies in the United States and around the globe have made more collaborative and team-based science funding opportunities available. Studies on research centers funded by the National Science Foundation (NSF) and National Institutes of Health (NIH) have demonstrated that team science initiatives entail significant coordination costs. As a result, team science takes more time, at least proximally, than individual research; however, studies have also demonstrated a distal payoff in terms of research acceleration. Consequently, it is imperative that team science leaders and practitioners understand the most effective practices for productive team science.  This presentation will introduce participants to a collection of evidence-based resources focused on effective practices in team science related to team assembly and composition; trust and communication; expert discovery and collaboration; interdisciplinary grantsmanship; and networking.
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INTRODUCTION 
"The universal increase of team science, its increasing 

impact, and boundary-spanning creative capacity 
all point to team science as central to the future of 
scientific and technological advancement.” 

– Professor Benjamin Jones, Northwestern University, SciTS Conf 2013 
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Brief Bio 
 Research Information/Publishing (4+ yrs) 

 Vice President, Strategic Alliances, Global Academic Relations, Elsevier 
 Academia (20+ yrs) 

 Adjunct Lecturer, School of Professional Studies, Philanthropy & Nonprofit Program, Northwestern 
University 

 Senior Lecturer and Research Assistant Professor, Northwestern University 
 Assistant Chair, Molecular Biosciences; Associate Director, IBiS Graduate Program (Arts & Sci), Northwestern University and 

Administrative Director for multiple NIH T32’s 
 Director, Office of Research Development (Central Admin) 
 Director, Research Training Program, Children’s Memorial Research Center 
 Director, Research Team Support & Development, NUCATS Institute, Northwestern University (Med Sch) 
 Director/Co-director 

 BioOpportunities, BioSurvival Skills, Pathway to the Professoriate 
 Navigating the Professoriate, Chicago Collaboration for Women in STEM 

 Undergrad, PhD, Postdoc training 
 Pharma (2.5 yrs) 

 Anti-infective research, Abbott Laboratories 
 Other Nonprofit Experience (6+ yrs) 

 Editor-in-Chief, AWIS Magazine 
 Founding President, National Organization of Research Development Professionals (NORDP) 

Presenter
Presentation Notes
My backgroundU of IL connection in familyFirst in family to graduate college, first to attend grad schoolAwarded the UIC Biol Sci Louis Pasteur award for researchThe different sectors I’ve worked in1st to complete college in my family, 1st to attend grad school, only scientistMention my AWIS articles, 2004 and 2012



7 

Collaboration, Networking and Teams 
 Connecting researchers and resources in pursuit of large 

collaborative projects 
 Compiled and curate a 2.1K+ reference Team Science resource 

library 
 Published primary research findings that inform effective 

collaboration, especially for science teams 
 Developed and taught one of the very first-ever Team Science 

graduate courses, co-developed an online Team Science 
course 

 Chaired the Science of Team Science Conference for 3 years 
 Paid team science consultant for almost two dozen US 

universities 
 Involved in 3 national team science panels (US, UK, and 

Canada) 
7 
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TEAM SCIENCE DEFINED 
“…society’s problems do not fit neatly into the University’s 

departmental grid, nor are they rapidly divisible into 
subproblems…interdisciplinary research teams can readily 
respond to multi-discipline, problem-oriented research and public 
service opportunities.” 

– Remick, F. (2000). Barriers to Organized Interdisciplinary Research in a University 
Environment, in The Interdisciplinary Imperative: Interactive Research And Education, Still 
An Elusive Goal In Academia (Writers Club Press). 
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What is Team Science? 

Cross-
disciplinary 
Research 

Collaboration 

Team 
Science 
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Cross-disciplinary Collaboration 
 (Uni)Disciplinary research 
 Three Cross-disciplinary collaborative research orientations 

 Combine or integrate from more than one field 
 Concepts, Methods, and Theories 

 Multidisciplinary 
 Independent, Sequential, Divisional 
 Exchange  

 Interdisciplinary 
 Joint, Interactive, Partnership 
 Dialogue, Hybridization, Complementary 

 Transdisciplinary 
 Integrative, Interdependence, Emergence 
 Reciprocity, Discourse, Share Vocabulary, Extends 

Figures are from a licensed clip art library 

Presenter
Presentation Notes
Association for Interdisciplinary Studies Definitions: https://sites.google.com/a/ualberta.ca/rick-szostak/research/about-interdisciplinarity/definitionsTransdisciplinarity: https://sites.google.com/a/ualberta.ca/rick-szostak/research/about-interdisciplinarity/definitions/defining-transdisciplinarity-and-multidisciplinarity td-net, Network of Transdisciplinary Research’s Plurality of definitions- http://transdisciplinarity.ch/en/td-net/Transdisziplinaritaet/Definitionen.html Stokols, D., Hall, K.L., Taylor, B.K., and Moser, R.P. (2008). The Science of Team Science: Overview of the Field and Introduction to the Supplement. American Journal of Preventive Medicine 35, S77-S89.Rosenfield, P.L. (1992). The Potential of Transdisciplinary Research for Sustaining and Extending Linkages between the Health and Social-Sciences. Social Science & Medicine 35, 1343-1357.Wagner, C.S., Roessner, J.D., Bobb, K., Klein, J.T., Boyak, K.W., Keyton, J., Rafols, I., and Börner, K. (2011). Approaches to understanding and measuring interdisciplinary scientific research (IDR):  A review of the literature. Journal of Informetrics In press, 1-13.Repko, A.F. (2008). Interdisciplinary research : process and theory (Los Angeles, SAGE).Nissani, M. (1995). Journal of Educational Thought 29: 119-126 (1995)Austin, W., C. Park, et al. (2008). "From interdisciplinary to transdisciplinary research: A case study." Qualitative Health Research 18(4): 557-564.andEigenbrode, S.D., O'Rourke, M., Wulfhorst, J.D., Althoff, D.M., Goldberg, C.S., Merrill, K., Morse, W., Nielsen-Pincus, M., Stephens, J., Winowiecki, L., et al. (2007). Employing philosophical dialogue in collaborative science. Bioscience 57, 55-64.Lotrecchiano, G.R. (2011). Leadership is as Simple as A Child’s Game of Marbles: Transdisciplinarity, Learning, and Complexity in Fairsies, Keepsies and Mibs. Integral Leadership Review August 2011.Klein, J.T. (2014). "Interdisciplinarity and Transdisciplinarity: Keyword Meanings for Collaboration Science and Translational Medicine." Journal of Translational Medicine and Epidemiology, 2(2): 1024.
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NIH Defines Interdisciplinary Research 
 “Interdisciplinary research (IR) integrates the 

analytical strengths of two or more often 
disparate scientific disciplines to create a 
new hybrid discipline.  Traditional gaps in 
terminology, approach, and methodology 
might be eliminated.” 
 Genomics 
 Bioinformatics 
 Proteomics 
 Psychoneuroimmunology 

NIHRoadmap.nih.gov/interdisciplinary 
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• Interdisciplinary research (IDR) is a 
mode of research by teams or 
individuals that integrates information, 
data, techniques, tools, perspectives, 
concepts, and/or theories from two or 
more disciplines or bodies of 
specialized knowledge to advance 
fundamental understanding or to solve 
problems whose solutions are beyond 
the scope of a single discipline or area 
of research practice. 

NAS/NSF Define Interdisciplinary Research 

Presenter
Presentation Notes
http://www.nap.edu/openbook.php?record_id=11153&page=2http://www.nsf.gov/od/oia/additional_resources/interdisciplinary_research/definition.jsp

http://search.barnesandnoble.com/booksearch/imageviewer.asp?ean=9780309094351&imId=9015414
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Collaboration 

Frey, B.B., Lohmeier, J.H., Lee, S.W., and Tollefson, N. (2006). Measuring collaboration among grant partners. Am. J. Eval. 27, 383–392. 
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Team Science Initiatives 

 Large research, training, and translational 
programs 

 Funded by universities/research institutions, 
federal agencies and foundations 

 Collaborative and interdisciplinary scientific 
approaches 

 Extended multi-dimensional  
   scope 

Stokols, D. (2006). Toward a Science of Transdisciplinary Action Research. American Journal of Community Psychology 38, 63-77. 

Presenter
Presentation Notes
Add in more info from Kara’s Definition of Team Science slide and Michelle’s slide on spectrum of collaboration
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Science Facilitated by Team Science 
 Outcome-oriented investigations 

 Problem/project/product-oriented research vs. knowledge-producing science 
 Urgent and Complex 
 Shared 

 Shared Goal between investigators from different disciplines/with different 
expertise 

 Shared Approach through a common facility, instrumentation 
 Shared Data Set access 

 Intractability: Successive efforts not able to make progress 
 Grand Challenge: Intellectual challenge and potential high payoff 
 Complementary to *not mutually exclusive of* individual 

investigator-driven research  
 
 

Presenter
Presentation Notes
Problem/Project/Product-oriented research vs. knowledge-producing science
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SCIENCE OF TEAM SCIENCE (SCITS) 
“Team science is beholden to scholars of 
teamwork to aid in this area of practice.” 

– Stephen Fiore, PhD, (2011), INGRoup Conference 
2011 
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Science of Team Science (SciTS) 

 A new interdiscipline and rapidly emerging field  
 Concerned with understanding and managing 

circumstances that facilitate or hinder the 
effectiveness of large-scale cross-disciplinary, 
collaborative research, training, and 
translational initiatives 

 Field has grown 
 Societal concerns 
 Cost-effectiveness 
 Accountability 

Figure created in Wordle 

Presenter
Presentation Notes
Wikipedia definition
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DIMENSION  RANGE 

Uniqueness of Team Science 
 Dimensions of Team Science that create 

unique profiles and challenges:   

Slide from Kara Hall, NCI, NIH, adapted from the 015 NRC team science report 
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Science to Practice 
 There is an increased demand for team science 

initiatives in academia and by external funding 
agencies 

 Coordination costs mean that team science 
takes more time, at least proximally; distal payoff 
in terms of acceleration 

 Imperative then that we understand the most 
effective practices for productive cross-
disciplinary collaboration and team science 

 So that we can train individual investigators, 
institutional leaders, and funding agencies to 
employ them 

Presenter
Presentation Notes
Coordination Costs:Cummings, J.N., and Kiesler, S. (2007). Coordination costs and project outcomes in multi-university collaborations. Research Policy 36, 1620–1634.Cummings, J.N., and Kiesler, S. (2005). Collaborative Research Across Disciplinary and Organizational Boundaries. Soc. Stud. Sci. 35, 703–722.Hall, K.L., Stokols, D., Stipelman, B.A., Vogel, A.L., Feng, A., Masimore, B., Morgan, G., Moser, R.P., Marcus, S.E., and Berrigan, D. (2012). Assessing the Value of Team Science: A Study Comparing Center- and Investigator-Initiated Grants. American Journal of Preventive Medicine 42, 157–163.“What are the features which distinguish multidisciplinary team research from other kinds of research undertakings?”Blackwell, G.W. (1955). Multidisciplinary Team Research. Social Forces 33, 367-374.
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Team Effectiveness Findings 

 Provide multiple skills/skill sets 
 Ability to learn more and faster 
 Foster creativity 
 Tendency toward speed and innovation 
 Ability to address complex problems 
 Success in challenging environments 
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Evidence Informing Practice 
 Increasingly difficult to make scientific discoveries 
 More people required to find out new things 
 Research increasingly done in teams, for virtually all fields 
 Teams typically produce more highly cited research than individuals 

 Teams that are more diverse are even more highly impactful 
 Teams are more likely than solo authors to insert novel combinations of science into 

familiar knowledge domains; Papers of this type are twice as likely to be highly-cited works 
 More team science is done inter-institutionally 
 Virtual communities produce higher impact work 
 International collaboration shows a further boost in citation impact 
 But, dispersed teams have a high rate of failure 

 Women scientists who do not collaborate are less productive 

Presenter
Presentation Notes
Reinforces the need to develop evidence-based effective practices for productive cross-disciplinary collaboration and team scienceHard to find: Why it’s increasingly difficult to make discoveries - and other insights from the science of science. Boston Globe, July 18, 2010: C1, Ideas.  Samuel Arbeson, HarvardJones, B. F. The Burden of Knowledge and the ‘ Death of the Renaissance Man ’: Is Innovation Getting Harder ? Rev. Econ. Stud. 76, 283–317 (2009).Wuchty, S., Jones, B.F., and Uzzi, B. (2007). The Increasing Dominance of Teams in Production of Knowledge. Science 316, 1036-1038.Guimerà, R., Uzzi, B., Spiro, J., and Amaral, L.A.N. (2005). Team Assembly Mechanisms Determine Collaboration Network Structure and Team Performance. Science 308, 697-702.Jones, B.F., Wuchty, S., and Uzzi, B. (2008). Multi-University Research Teams: Shifting Impact, Geography, and Stratification in Science. Science 322, 1259-1262.Brian Uzzi, et al. Atypical Combinations and Scientific Impact. Science 342, 468 (2013)The Royal Society (2011). Knowledge, networks and nations: Global scientific collaboration in the 21st century, pp. 113.Chris Lewellyn Smith, U of OxfordSmith, C.L. (2011). Global Scientific Collaboration and Global Problems. The Academic Executive Brief 1, 2-5.Cummings, J.N., and Kiesler, S. (2007). Coordination costs and project outcomes in multi-university collaborations. Research Policy 36, 1620-1634.Cummings, J.N., and Kiesler, S. (2008). Who collaborates successfully? Prior experience reduces collaboration barriers in distributed interdisciplinary research. Paper presented at: Proceedings of the ACM 2008 Conference on Computer Supported Cooperative Work (San Diego, CA).Kyvik, S., and Teigen, M. (1996). Child Care, Research Collaboration, and Gender Differences in Scientific Productivity. Science, Technology & Human Values 21, 54-71.Bear, J.B., and Woolley, A.W. (2011). The role of gender in team collaboration and performance. Interdiscip. Sci. Rev. 36, 146–153.Number of co-authored papers has increased in virtually all scientific disciplines  in last 20 yrsCo-authored papers are cited more frequentlyCo-authored papers have higher impact ratingsInterest in the factors that determine a science team’s success
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Multi-level Team Science 
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Contextual Factors Influencing Team Science 

Stokols, D., Misra, S., Moser, R.P., Hall, K.L., and Taylor, B.K. (2008). The ecology of team science - Understanding contextual influences on transdisciplinary 
collaboration. American Journal of Preventive Medicine 35, S96-S115. 

Disciplinarity 
 Common language 
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Collaboration Motivations and Deterrents 

Fear of  rejection 

A previous disappointing experience Lack of a special/specific skill set Time Constraints Preference of for competition 

Loss Aversion Don’t wish to express need 

Access to administrative support 

Value Individual Expertise 

Communication/IT infrastructure Science is best served via individual investigator 

Shared Interests Access to trainees Access to scientific resources 

Disparity in methods for acquiring and validating information Prefer hierarchical relationships 

Prefer unilateral decision-making authority Threat to my status 

Threat to my power 

Intellectual Stimulation 

My impression of the validity of qualitative versus quantitative data 

Like working with other people 

To solve problems faster 

Don’t want to become dependent 

It’s fun 

For recognition 

Apprenticeship/training Opportunity Want/need to learn new skill (set) 

Too hard to agree on a common goal 

To avoid competition Prefer being autonomous Interdisciplinary illiteracy 

Conflict Avoidance 

Need for division of labor 

Enjoy learning about new areas of science/scholarship 

Like sharing my passion 

Concerns about getting promoted/tenured 

Lack of Institutional Recognition/Reward 

Lack of external recognition/reward Concerns that my referees won’t be supportive 

Have a data set and/or tool others could benefit from 

Having a special/specific skill set that others need 

Differences in the assumptions fundamental to science by different collaborators 

Necessary to pursue interdisciplinary research 

Difficulty determining the appropriate level of Cross-disciplinary integration Concerns about authorship 

To extend/reach/build my network Mentoring Opportunity 

Economic Value (research Support) 

Best Serves Problem-centric Science Hard to Find a Funding Mechanisms to support Collaborative Research 

A Previous Rewarding Experience 

Hard to Find mechanisms to Sustain A Collaboration Natural affinity to help others, strong service attitude 

Necessary for Innovation 

Presenter
Presentation Notes
Hagstrom, W.O. (1964). Traditional and Modern Forms of Scientific Teamwork. Administrative Science Quarterly 9, 241-263.Eigenbrode, S.D., O'Rourke, M., Wulfhorst, J.D., Althoff, D.M., Goldberg, C.S., Merrill, K., Morse, W., Nielsen-Pincus, M., Stephens, J., Winowiecki, L., et al. (2007). Employing philosophical dialogue in collaborative science. Bioscience 57, 55-64.Stokols, D., Misra, S., Moser, R.P., Hall, K.L., and Taylor, B.K. (2008). The ecology of team science - Understanding contextual influences on transdisciplinary collaboration. American Journal of Preventive Medicine 35, S96-S115. Salazar, M., Lant, T., and Kane, A. (2011). To join or not to join: an investigation of individual facilitators and inhibitors of medical faculty participation in interdisciplinary research teams. Clin Transl Sci 4, 274-278.
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Collaboration Motivations and Deterrents 
 Knowledge about a hierarchy of the 50 

MATRICx items of motivation and threat 
as found in the multidisciplinary 
literature. 

Lotrecchiano, G., Mallinson, T., Leblanc-Beaudoin, T., Schwartz, L., Lazar, D., & Falk-Krzesinski, H. (2016). Motivation and threat indicators for collaboration 
readiness in knowledge generating teams (KPTs): A scoping review and domain analysis. Heliyon 2(5), article  00105. 
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Team Science vs. Individual Science 

Annual Publications  

TD center publications have longer start 
up period compared to  R01s but 
become more productive over time  
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Hall, K.L., Stokols, D., Stipelman, B.A., Vogel, A.L., Feng, A., Masimore, B., Morgan, G., Moser, R.P., Marcus, S.E., and Berrigan, D. (2012). Assessing the Value of Team 
Science: A Study Comparing Center- and Investigator-Initiated Grants. American Journal of Preventive Medicine 42, 157-163. 

Quasi-experimental design comparing number of  publications of  TD 
initiative with matched R01 projects from the tobacco field over 10-

year period 

Note: The longitudinal R01 (LR01) award comparison group (n21) was designed to match the 10-year duration and consistent institutional 
infrastructure and resources of the six TTURCs. The stacked R01 (SR01) award comparison group (n39) was designed to match the duration and 

funding periods of the 39 TTURC subprojects. 

Presenter
Presentation Notes
This study used a quasi-experimental design incorporating three comparison groups. The fırst group included the six TTURC centers with continuous funding from 1999 to 2009; these centers encompassed 39 distinct primary research subprojects that lasted for either 5 (n33) or 10 (n6) years. The second and third components consisted of two comparison groups encompassing investigator-initiated tobacco use research grants funded through theNIHR01 grant mechanism. These groups were generated using an NIH-wide grants management database and subsequently screened by tobacco scientists to identify grants that matched the TTURC primary research subprojects on duration, timing, scope, and topical focus. The longitudinal R01 (LR01) award comparison group (n21) was designed to match the 10-year duration and consistent institutional infrastructure and resources of the six TTURCs. The stacked R01 (SR01) award comparison group (n39) was designed to match the duration and funding periods of the 39 TTURC subprojects.
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LEADERSHIP & TEAM SCIENCE 
“…the achievement of major [transdisciplinary] 
innovations hinges on whether leaders have the capacity 
to enable deep diversity to thrive while simultaneously 
forging integration across disciplinary boundaries within 
their teams.” 

– B. Gray. Enhancing Transdisciplinary Research Through Collaborative Leadership. Am 
J Prev Med 35(2S):S124–132 (2008) 
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Multiple Leaders 
 Valuable for larger, more dispersed teams with 

multiple sites 
 Ensures that separate units builds buy-in and 

commitment to overarching team goal 
 Must design effective coordination and 

information exchange 
 Increase sustainability of collaborations when 

research results need to be disseminated to 
community participants 
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Team Composition 
Team of Experts ≠ Expert Team 
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Expertise & Coaching 

Expertise + Expertise - 

Coaching + Best 
Performance 

OK  
Performance 

Coaching - 
Significantly 

Impaired 
Performance 

Poor 
Performance 

Hackman, J.R. (2011). Collaborative Intelligence: Using Teams to Solve Hard Problems . 



40 

The Right Mix 

 

Hackman, J.R. (2011). Collaborative Intelligence: Using Teams to Solve Hard Problems . 

 Right mix of expertise and team-players 
 Intervention/coaching to help use the 

collective expertise well 

Presenter
Presentation Notes
1980 Olympic Hockey Gold Medal teamThe book “Cracking the Code” is about the US team for the Ryder cup.  It’s a real story of how superstars were brought together by figuring out their strengths, and matching them together in groups so that they helped each other, instead of bumping heads and egos.  They used professional assessments like the Myers-Briggs so that they complemented one another.http://www.amazon.com/Cracking-Code-Winning-Ryder-Strategy/dp/1929619383
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Assembling the Team 
 Higher fraction of incumbents vs. newcomers is better, 

they contribute expertise and know-how to the team 
but only up to a point 

 More diversity is better, teams that are less diverse 
typically have lower levels of performance 
 Don’t only repeat collaborations with the same team members  

 Teams formed by individuals with large but disparate 
sets of collaborators are more likely to draw from a 
more diverse reservoir of knowledge, and thus 
perform better… 

Guimerà R, et al. (2005). Team assembly mechanisms determine collaboration network structure and team performance. Science.  

Presenter
Presentation Notes
Expertise (q) = Incumbents/NewcomersIncumbents – established reputation in fieldNewcomers – “rookies” w/ little experienceDiversity (p) = Tendency to repeat previous collaborationsRelative size (S) = Team Size & Degree connectedness
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Teams, Innovativeness and Impact 

 Highest impact science is grounded in 
conventional combinations of prior work, 
combined with novel combinations 

 Papers of this type were twice as likely to 
be highly-cited works 

 Teams are 37.7% more likely than solo 
authors to insert novel combinations into 
familiar knowledge domains 

Brian Uzzi, et al. Atypical Combinations and Scientific Impact. Science 342, 468 (2013) 

Presenter
Presentation Notes
Novelty is an essential feature of creative ideas, yet the building blocks of new ideas are often embodied in existing knowledge. From this perspective, balancing atypical knowledge with conventional knowledge may be critical to the link between innovativeness and impact. Our analysis of 17.9 million papers spanning all scientific fields suggests that science follows a nearly universal pattern: The highest-impact science is primarily grounded in exceptionally conventional combinations of prior work yet simultaneously features an intrusion of unusual combinations. Papers of this type were twice as likely to be highly cited works. Novel combinations of prior work are rare, yet teams are 37.7% more likely than solo authors to insert novel combinations into familiar knowledge domains.
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Know Your Network 

Presenter
Presentation Notes
Alt to InMaps:http://socilab.com/#homehttp://linkurio.us/linkedin-inmaps-discontinued-visualize-network-now/http://www.forbes.com/sites/michaelsimmons/2015/01/15/this-is-the-1-predictor-of-career-success-according-to-network-science/
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Teaming: Flexible Team Work 
 Characteristics 

 Complex and uncertain situations, full of unexpected 
events 

 No two projects alike, people have to get up to speed 
quickly on new topics 

 Advantages 
 Individuals acquire knowledge, skills and networks 
 Responding quickly to new challenges 
 Nimble and innovative 
 Ability to solve cross-disciplinary challenges 

Edmondson, A.C., Teamwork on the Fly: How to Master the New Art of Teaming, Harvard Business Review, April 2012, pgs 1-10 
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Teaming Activities for Leaders 
 Project Management 

 Scoping out the project 
 Structuring the team 
 Sorting tasks 

 Team Leadership 
 Emphasizing purpose 
 Building psychological 

safety 
 Embracing failure and 

conflict 

 Teaming Behaviors 
 Speaking Up 
 Experimenting 
 Reflecting 
 Listening Intently 
 Integrating 

Edmondson, A.C., Teamwork on the Fly: How to Master the New Art of Teaming, Harvard Business Review, April 2012, pgs 1-10 
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TOOLS YOU CAN USE: 
Practical Team Science Guidance 

Presenter
Presentation Notes
NORDP 2016Team Science Tools for Research Development Professionals Team science initiatives are characterized by cross-disciplinary collaboration focused on outcome-oriented research. Over the last decade, academia has generated an upsurge in team science initiatives, while external funding agencies in the United States and around the globe have made more collaborative and team-based science funding opportunities available. Studies on research centers funded by the National Science Foundation (NSF) and National Institutes of Health (NIH) have demonstrated that team science initiatives entail significant coordination costs. As a result, team science takes more time, at least proximally, than individual research; however, studies have also demonstrated a distal payoff in terms of research acceleration. Consequently, it is imperative that stakeholders of team science understand the most effective practices for productive team science and learn to employ them. Drawing from a rich evidence base, this session will present a collection of practical tools and resources that research development professionals can draw upon to implement effective practices in team science.HRA Session-Team Science Tools: Practical Team Science GuidanceTeam science initiatives are characterized by cross-disciplinary collaboration focused on outcome-oriented research. Over the last decade, academia has generated an upsurge in team science initiatives, while external funding agencies in the United States and around the globe have made more collaborative and team-based science funding opportunities available. Studies on research centers funded by the National Science Foundation (NSF) and National Institutes of Health (NIH) have demonstrated that team science initiatives entail significant coordination costs. As a result, team science takes more time, at least proximally, than individual research; however, studies have also demonstrated a distal payoff in terms of research acceleration. Consequently, it is imperative that stakeholders of team science understand the most effective practices for productive team science and learn to employ them.  Drawing from a rich evidence base, this topic will present a collection of practical tools and resources that foundation funders can draw upon to implement effective practices in team science. The presenter will cover:·         An overview of the literature in the science of team science;·         Leadership for team science;·         Team science communication;·         Team science evaluation; and,·         Reward and recognition for collaborative science. HRA member representatives will present tips and lessons learned from their own experience with team science. GA Tech Session with Associate Chairs for Research, IRI Directors, NRT leaders, IGERT leaders, GTRI, VIP Program, NRT applicants:Tools You Can Use in Team ScienceAudience: Faculty Research LeadersDescription:Through a combination of lively lecture and a small group activity, this workshop will arm participants with a collection of evidence-based tools and resources for implementing effective practices in team science in the areas of team assembly and composition; trust and communication; expert discovery and collaboration; interdisciplinary grantsmanship; and networking. The workshop will: Provide an overview of team science, from empirical research to practice;Offer evidence-based insights and techniques on team science leadership and communication;Describe specific strategies and tactics for grantsmanship to support team science; andDemonstrate the use of the online TeamScience.net tool and Team Science Toolkit in practical, interactive experiences.  Goals:After attending this session, participants will:Understand the broad concept of team science Be able to locate key resources and tools to enhance team scienceIdentify the characteristics of a successful team; and Be enthusiastic about participating in future Team Science events at Georgia TechTeam Science Tools You Can Use (35 min presentation + 10 min Q&A)Drawing from a rich evidence base, this session will present participants with a collection of tools and resources for implementing effective practices in team science related to leadership, communication, evaluation, and reward and recognition for collaborative science.Seminar: Team Science Tools Research Development Professionals Can UseTeam science initiatives are characterized by cross-disciplinary collaboration focused on outcome-oriented research. Over the last decade, academia has generated an upsurge in team science initiatives, while external funding agencies in the United States and around the globe have made more collaborative and team-based science funding opportunities available. Studies on research centers funded by the National Science Foundation (NSF) and National Institutes of Health (NIH) have demonstrated that team science initiatives entail significant coordination costs. As a result, team science takes more time, at least proximally, than individual research; however, studies have also demonstrated a distal payoff in terms of research acceleration. Consequently, it is imperative that stakeholders of team science understand the most effective practices for productive team science and learn to employ them.  Drawing from a rich evidence base, this session will present a collection of practical tools and resources that Research Development professionals can draw upon to implement effective practices in team science. The seminar will cover:An overview of the literature in the science of team science;Leadership for team science;Team science communication;Team science evaluation; and,Reward and recognition for collaborative science. 
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COMMUNICATION & TEAM SCIENCE 
“Communication is elevated to the essence of 

collaboration.”  
– A Mesolevel Communicative Model of Collaboration.  2008. J. 

Keyton et al. Communication Theory 18(3): 376–406. 
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Trust and Communication 
 Societal, organizational, group, and individual factors 

enhance and undermine trust and research integrity within 
collaborative, team science 
 Misunderstandings, disagreement, and conflict (not Groupthink) 
 Lack of recognition of others’ expertise 
 Different paradigmatic assumptions 
 Cultural differences 
 Lack of process skills 
 Institutional disincentives 
 All lead to Mistrust 

 Thus it is critical to focus on issues of communication to 
promote trust when building and participating in research 
teams 

Gray, B. (2008). Enhancing transdisciplinary research through collaborative leadership. American Journal of Preventive Medicine 35, S124-
S132. 

Presenter
Presentation Notes
Also R21 RR026301-01 Mildred Solomon, Educ. Dev Ctr Inc
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Trust in the Team 

 Face-to-face interaction in the team is 
essential  

 High-tech (aka “lean”) communication, 
such as email and videoconferencing, 
strips away personal interaction needed to 
breed trust 

 Teams need to be able to get together 
initially to build trust, and periodically to 
“recharge” trust 
 

Rockmann, K.W., and Northcraft, G.B. (2008). To be or not to be trusted: The influence of media richness on defection and deception. Organizational 
Behavior and Human Decision Processes 107, 106–122. 

Presenter
Presentation Notes
http://www.time.com/time/printout/0,8816,1998396,00.html Consider the findings of a new study co-authored by Kevin Rockmann of George Mason University and Gregory Northcraft, a professor of executive leadership at the University of Illinois who specializes in workplace collaboration. Northcraft says high-tech communications like e-mail and (to a lesser extent) videoconferencing — which are sometimes known as "lean communication" because they have fewer cues like eye contact and posture for people to rely on — strip away the personal interaction needed to breed trust. In a business setting — as in all other social relationships outside the workplace — trust is a necessary condition for effective cooperation within a group. "Technology has made us much more efficient but much less effective," said Northcraft in a statement. "Something is being gained, but something is being lost. The something gained is time, and the something lost is the quality of relationships. And quality of relationships matters."In Rockmann and Northcraft's study, 200 students were divided into teams and asked to manage two complicated projects: one having to do with nuclear disarmament; the other, price fixing. Some groups communicated via e-mail, some via videoconference and others face to face. In the end, those who met in person showed the most trust and most effective cooperation; those using e-mail were the least able to work together and get the job done. (Let's hope they weren't the ones working on disarmament.)Northcraft thinks this is because real-life meetings, during which participants can see how engaged their colleagues are, breed more trust. Over e-mail, meanwhile, confirmation of hard work gets lost, which tends to encourage mutual slacking off. "If I don't think you are taking a task seriously, then I won't either," Northcraft says. "And e-mail doesn't allow us to verify that you are taking it seriously."So even if a colleague is working hard, his e-mail correspondent doesn't know it and is thus less likely to work hard himself. In the study, the groups who met by videoconference did better than the e-mailers, who tended to shirk their responsibilities — suggesting that visual cues are key for trust."We all know how inefficient meetings are, and we all know the limitations of e-mail," says Northcraft. "You have to have both." So despite the capacity for mobile communicating, he advises businesses to make sure employees get together often enough to "recharge" their relationships and develop enough trust to last during periods of lean communication.The same is true of relationships with family and friends, Northcraft says. It's not enough to stay in touch by text or e-mail or Facebook. Now and then, alas, you have to pick up the phone or make a personal visit to Mom and Dad.For employees, the bad news is that your daily deluge of e-mail isn't going away, and neither are those endless meetings. But the good news is that hard data on the benefits of face time may be enough to persuade HR to fund your trip to a regional office. 
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A Field Guide/Partner Agreement 
 Overall Goals & Vision 
 Who Will Do What 
 Sharing/Storing 

Reagents & Data 
 Authorship, Credit 
 Contingencies & 

Communicating 
 Conflict of Interest 

 

See also Bennett, L.M., and Gadlin, H. (2012). Collaboration and Team 
Science: From Theory to Practice. J Invest Med 60, 768-775  

http://ombudsman.nih.gov/collaborationTS.html 

 

Presenter
Presentation Notes
The Partner Agreement Template from the NIH Team Science Field Guide that was revised subsequently: https://ccrod.cancer.gov/confluence/download/attachments/47284665/CollaborativeAgreementTemplate.pdf?version=2&modificationDate=1317863913370&api=v2 (follows from a 2002 piece written by the NIH Ombudsman, file:///C:/Users/falkkrzesinskih/Documents/Temp/Prenuptial%20Agreements%20for%20Scientists.pdf); See also:Bennett, L.M., and Gadlin, H. (2012). Collaboration and Team Science: From Theory to Practice. J Invest Med 60, 768-775 Berndt AE. Developing Collaborative Research Agreements. J Emerg Nurs. 2011;37(5):497-498. doi:10.1016/j.jen.2011.04.010 (see attached);

http://ombudsman.nih.gov/collaborationTS.html
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The Toolbox Project1,2 Collaborative Communication Workshop provides a philosophical 
yet practical enhancement to cross-disciplinary, collaborative science. Rooted in 
philosophical analysis, the Toolbox workshop enables investigators, research 
development professionals, project managers, and collaborators to engage in a 
structured dialogue about their research assumptions and cross-disciplinary 
collaboration.  This yields both self-awareness and mutual understanding, supplying 
individuals with the robust foundation needed for effective collaborative 
research.  Led by Toolbox Project Facilitators, Workshop participants will engage in 
small group discussion and share respective views in response to a number of 
probing statements about science motivation, methodology, confirmation, objectivity, 
values, and reductionism.  

1Eigenbrode, S.D., O'Rourke, M., Wulfhorst, J.D., Althoff, D.M., Goldberg, C.S., Merrill, K., Morse, W., Nielsen-Pincus, M.A.X., 
Stephens, J., Winowiecki, L., et al. (2007). Employing Philosophical Dialogue in Collaborative Science. Bioscience 57, 55-64. 

2Crowley, S., Eigenbrode, S.D., O’Rourke, M., and Wulfhorst, J.D. (2010). Cross-disciplinary localization: A philosophical 
approach. MultiLingual, September, 1-4. 

Toolbox Project 

Presenter
Presentation Notes
http://www.cals.uidaho.edu/toolbox/workshops.htm What are the Toolbox Workshops?Based on the principles set forth in Eigenbrode et al (2007) and other sources, we offer facilitated workshops based on the Toolbox to help your team examine the dimensions of its collaboration and communication from a philosophical perspective. These workshops require some preparation and 2.5-3 hours of committed time by team members. We provide a summary of team member responses to the Toolbox, a transcript of the workshop, and an analysis of the workshop experience with suggestions of how to apply what has been learned in ongoing activities of the team and its project. ��If you are interested in participating in a Toolbox workshop, we will come to you! At your convenience, we will conduct workshops based on the Toolbox for one or more teams from within your project. There are two workshop models: the full workshop and the introductory workshop.Full WorkshopIntroductory WorkshopTarget Audience: Any research-focused group of individuals who collaborate or could collaborate on research-related projects. This includes collaborative, cross-disciplinary research (CDR) teams that are conducting research together, administrative committees that are charged with the responsibility of overseeing research, or groups of individuals in a broader research group who know one another and could collaborate on a project together.��Workshop Details: Full Toolbox sessions are 3 hours in length and consist of an introduction to the relevant vocabulary and concepts, a two-hour dialogue guided by the Toolbox and facilitated by one of us, and a detailed debriefing. We audiotape and transcribe these sessions, and record individual team member’s responses to the Toolbox to generate a collaborative team profile. (As this is a research project, in part, we have received IRB approval from the University of Idaho to work with human subjects.) ��Workshop Costs: $2,000, plus expenses for two Toolbox Project representatives. (For a full breakdown of costs, please see our cost sheet.)Target Audience: Any group of individuals interested in learning more about the Toolbox approach. Typically, groups who participate in introductory workshops are not part of a single research group and do not have plans to work together. Often, these are ad hoc groups of individuals who do not know one another.��Workshop Details: Introductory Toolbox sessions are 2.5 hours in length and consist of detailed introductions by the participants, a detailed introduction to the Toolbox approach, a shorter, "sample" dialogue of about 45 minutes to an hour in length, and an extended debriefing. We do not conduct these workshops as part of our research project, and so do not audiotape the sessions or produce a collaborative team profile for the participants. ��Workshop Costs: $500, plus expenses for one Toolbox Project representative.In addition to the Toolbox sessions, we can deliver a presentation to your group or a wider audience about the approach.The principal benefitfor your researchers is the team self-awareness and mutual understanding generated by the session about participant research assumptions. The collaborative team profile summarizes the patterns of accord, and discord, and identifies dialectics that could characterize the team’s collaboration. The transcript provides a record that should prove useful to the participants. The principal benefit for us is the opportunity to gather more data that we can use to evaluate the effectiveness of the approach, along with insights we glean from conversations with your researchers. Contact Us for more information!View our One Page Overview

http://www.cals.uidaho.edu/toolbox/about.asp
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Toolbox Questionnaire 

1Eigenbrode, S.D., O'Rourke, M., Wulfhorst, J.D., Althoff, D.M., Goldberg, C.S., Merrill, K., Morse, W., Nielsen-Pincus, M.A.X., 
Stephens, J., Winowiecki, L., et al. (2007). Employing Philosophical Dialogue in Collaborative Science. Bioscience 57, 55-64. 

2Crowley, S., Eigenbrode, S.D., O’Rourke, M., and Wulfhorst, J.D. (2010). Cross-disciplinary localization: A philosophical 
approach. MultiLingual, September, 1-4. 

Presenter
Presentation Notes
Eigenbrode, S.D., O'Rourke, M., Wulfhorst, J.D., Althoff, D.M., Goldberg, C.S., Merrill, K., Morse, W., Nielsen-Pincus, M., Stephens, J., Winowiecki, L., et al. (2007). Employing philosophical dialogue in collaborative science. Bioscience 57, 55-64.Crowley, S., Eigenbrode, S.D., O’Rourke, M., and Wulfhorst, J.D. (2010). Cross-disciplinary localization: a philosophical approach. MultiLingual September, 1-4.
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Collaboration Success Wizard 
 On-line diagnostic survey for geographically 

distributed collaborations. The survey probes 
factors that may strengthen or weaken the 
collaboration. The Wizard provides both personal 
and project-level reports to help build successful 
and productive collaborative projects.  
 

http://hana.ics.uci.edu/wizard/index.php  

Presenter
Presentation Notes
Based on the Theory of Remote Collaboration (TORC)

http://hana.ics.uci.edu/wizard/index.php
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EVALUATING TEAM SCIENCE 
“We want to identify and support the best science…there is good evidence that 
counting publications is not sufficient…The challenge is to get the community to 
identify what data form the basis for decisions made…In the past we relied on 
personal judgments and close networks of people in a certain field that knew 
each other and each other’s work. Nowadays, with the boost in international 
collaborations and team science as well as the interdisciplinary nature of 
science, these types of personal evaluations are no longer sustainable.” 

– Julia Lane, PhD, Senior Managing Economist American Institutes for Research, Scientific Evaluation 
and Metrics – an Interview with Julia Lane. Research Trends. March, 2012 
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SciTS Research Roadmap 

Falk-Krzesinski, H.J., Contractor, N., Fiore, S.M., Hall, K.L., Kane, C., Keyton, J., Klein, J.T., Spring, B., Stokols, D., and Trochim, W. (2011). Mapping a 
Research Agenda for the Science of Team Science. Research Evaluation 20, 143-156. 

Q: One topic that 
should be part of a 
comprehensive 
research agenda 
for the science of 
team science 
is … 

Presenter
Presentation Notes
Falk-Krzesinski, H.J., Contractor, N., Fiore, S.M., Hall, K.L., Kane, C., Keyton, J., Klein, J.T., Spring, B., Stokols, D., and Trochim, W. (2011). Mapping a Research Agenda for the Science of Team Science. Research Evaluation 20, 143-156.
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Levels of Collaboration Survey 

Presenter
Presentation Notes
Frey, B.B., Lohmeier, J.H., Lee, S.W., and Tollefson, N. (2006). Measuring collaboration among grant partners. American Journal of Evaluation 27, 383-392.
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Visualizing Collaboration 

Presenter
Presentation Notes
Frey, B.B., Lohmeier, J.H., Lee, S.W., and Tollefson, N. (2006). Measuring collaboration among grant partners. American Journal of Evaluation 27, 383-392.
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Measures for Assessing and Improving Collaborations 

Presenter
Presentation Notes
https://ctsacentral.org/developing-measures-for-assessing-and-improving-collaborations-workgroup/
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TEAM SCIENCE GRANTSMANSHIP 
“Most of the work still to be done in science and the useful arts is 
precisely that which needs knowledge and cooperation of many 
scientists and disciplines.  That is why it is necessary for scientists 
and technologists in different disciplines to meet and work together, 
even those in branches of knowledge which seem to have least 
relation and connection with one another.” 

– French chemist Antoine Lavoisier, 1793 (see Macrina, F.L. 2005. Scientific Integrity : Text and 
Cases in Responsible Conduct of Research, 3rd ed, Washington, D.C., ASM Press) 
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1. Rationale for Team Approach & 
Configuration 

2. Collaboration Readiness 
3. Technological Readiness 
4. Team Functioning 
5. Communication & Coordination 
6. Leadership, Management, & 

Administration 
7. Conflict Prevention & Management 
8. Training 
9. Quality Improvement Activities 
10.  Budget & Resource Allocation 

 

http://www.teamsciencetoolkit.cancer.gov/public/TSResourceBiblio.aspx?tid=3&rid=3261 

https://www.teamsciencetoolkit.cancer.gov/Public/TSResourceBiblio.aspx?tid=3&rid=3119 

Collaboration Planning 
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Grant Proposal Fodder 
Team Development Activities 
 Beyond the NIH Leadership or NSF Management Plan 
 Identify and engage potential collaborators and assemble 

the team 
 Develop partnerships, a collaborative research agenda, 

shared conceptual framework 
 Consider how to expand the number and type of 

investigators working in the collaboration 
 Promote mentoring, conflict management, cross-talk, 

integration 
 Disseminate findings, sustain the collaboration 
 Evaluate process and outcomes 

 



82 

RECOGNITION & REWARD FOR 
TEAM SCIENCE 
“We will need to find better ways to do team science and 
reward it if we are to solve large overarching problems. 
Everybody on the team needs to get the same big gaudy 
championship ring…” 

– AG Gilman. Silver Spoons and Other Personal Reflections. Annu. Rev. 
Pharmacol. Toxicol, 2012 
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Go, Hawks, Go! 

“Blackhawks' Stanley Cup rings will be handed out to 
players, coaches, equipment managers, trainers and 
medical staff…during a private ceremony.” 

Presenter
Presentation Notes
2013 NHL Stanley Cup Champions!
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Individual vs. Contributory Assessment 

 Emphasis on individual accomplishments 
 1st/last author positions 
 PI status 
 Individual impact factor 

 Collaborative factors generally not considered 
 Individual/group production 
 Extent to which an individual enables a team  
 Team size 

Petersen, A.M., Riccaboni, M., Stanley, H.E., and Pammolli, F. (2011). Persistence and Uncertainty in the Academic Career. 

Presenter
Presentation Notes
Institutions have been slow to figure out how to adequately recognize and reward individual accomplishments that occur across disciplines and in the context of collaborative work



85 

Focus on Promotion & Tenure Policy 
 NAS Facilitating Interdisciplinary Research Report, 2004 

 Academic survey respondents indicated that P&T criteria were the greatest impediment 
to interdisciplinary research in their campus 

 Council of Environmental Deans and Directors Report, 2005 
 “Lured into the collaborative research needed for progress in an interdisciplinary field, 

scholars are later held to the standards of specific disciplines” 
 Need to develop new [recruitment, retention, promotion & tenure] procedures for 

handling interdisciplinary scholars 
 University of Chicago Academic Medical Center Study, 2008 

 “Recognize all forms of scholarship as equally legitimate bases of academic tenure” 
 Subsequent change of P&T policy language that specifically addresses collaboration 

scholarship 
 Creating interdisciplinary campus cultures: A model for strength and 

sustainability, J. T. Klein, 2010 
 Interdisciplinary career life cycle 
 Hiring, P&T 
 Ongoing faculty development 

Presenter
Presentation Notes
Pfirman, S.L., Collins, J.P., Lowes, S., and Michaels, A.F. (2005). To Thrive and Prosper: Hiring, Supporting, and Tenuring Interdisciplinary Scholars (Project Kaleidoscope), pp. 1-7.; Feder, M.E., and Madara, J.L. (2008). Evidence-based appointment and promotion of academic faculty at the University of Chicago. Acad Med 83, 85-95
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Team Science APT Study 
 “I am interested to know if your institution’s current APT 

policies or guidelines include any specific language regarding 
collaborations/collaborative activity, multi/interdisciplinary 
research and scholarship, and/or team science.” 

 Offered to share all responses with all respondents, in raw form 
 Deposit collected APT policy language to the NIH’s Team Science 

Toolkit 
 Use the policy information to guide the development of a 

publishable analysis aimed at understanding the relationship 
between codified policy relevant to collaboration, 
multi/interdisciplinary research and teaching, and team science 
and the implementation and realization of policy through 
processes, practices, and perceptions 
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The Responses 
 Responses from 43 institutions 
 Central Admin and/or Medical School 
 33 institutions shared policy excerpts 
 Other responses 

 No response 
 Not applicable 
 Responded, but no such policy language exists 
 And one that may surprise you… 
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Still Resistance 

“I would hesitate putting language 
like that in the [Arkansas and] 
Chicago descriptions in the 
tenure-track, clinical scholar and 
clinician tracks as doing so would 
lower our bar for promotion.” 
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The Analysis 
 Qualitative document analysis of the 33 

policy excerpts 
 Grounded theory approach, data marked with 

codes (open coding) 
 Codes were compared, contrasted, and sorted 

into larger themes (axial coding) 
 Overarching Emergent Themes 

 Recognition of Team Science 
 Criteria for Evaluating Team Science 
 Process of Evaluating Team Science 
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Recognition of Team Science 

 18 of 33 institutions 
 Highlighted the significance and 

prevalence of collaborative and/or cross-
disciplinary scholarship in advancing 
science, and the need to consider such 
scholarship in P&T decision-making 



92 

Criteria for Evaluating Team Science 
 27 of 33 institutions 
 Criteria for evaluating participation in Team 

Science 
 Included definitions and/or described 

demonstrations of contributions to team-based 
work, e.g., demonstrations of leadership in and 
impact of team-based work 

 How to recognize these contributions in P&T 
evaluations 

 Expectations and requirements regarding 
authorship, publications and grants 
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Process of Evaluating Team Science 
 16 of 33 institutions 
 Included guidelines for faculty on how to prepare 

their dossiers to demonstrate the value of their 
contributions to science teams 

 Some policies provided models of CVs, candidate 
statements, and letters from collaborators while 
others provided explicit guidelines to committee 
members on how to review the dossier materials 

 Others provided general guidelines on the 
importance of reviewing these sources of evidence 
for contributions to science teams 
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Project CRediT 
 A high-level classification of the diverse roles 

performed in the work leading to a published research 
output in the sciences.  

 14 unique Contributor roles 
 When there are multiple people serving in the same role, a 

degree of contribution may optionally be specified as ‘lead’, 
‘equal’, or ‘supporting’ 

 Purpose to provide transparency in contributions to 
scholarly published work, to enable improved systems 
of attribution, credit, and accountability, especially for 
team science  

 
 

Presenter
Presentation Notes
http://casrai.org/CRediThttp://dictionary.casrai.org/Contributor_Roles
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Project CRediT at Elsevier 
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CRediT for Credit 
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TRAINING FOR TEAM SCIENCE 
“…a generation of scientists must be trained to both 

understand and embrace team science.” 
– Fiore, S.M. Interdisciplinarity as teamwork - How the science of teams can inform 

team science. Small Group Research 39, 251-277. (2008) 
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Team Science Graduate Course 
 Launched through the MSCI program and 

Graduate School at Northwestern University 
in Fall 2010 
 Graduate (MS and PhD) students in STEM and 

medicine (MSCI, MPH, Clinical Fellows) graduate 
programs 

 Literature review and focus on the SciTS 
field 

 Offers practical guidance about how best to 
engage in team science 

Presenter
Presentation Notes
“The course will make you rethink the insular culture of science you were brought up to believe in.” –Dr. Bernard R. Bendok, MD, FACS, Team Science studentIn an effort to prepare Northwestern University trainees to engage effectively in team science, a new graduate course entitled “Team Science,” was launched through the Masters of Science in Clinical Investigation (MSCI) program and The Graduate School at Northwestern University in Fall, 2010.  Open to all graduate students in STEM and medicine graduate programs, the Team Science course offered practical guidance to MSCI, PhD, and MS participants about how best to engage in team science: to pursue complex science questions, to work effectively with team members, and produce high impact research outcomes that help meet society’s needs.  Through literature review and discussion on practical experience, class participants examined the trend toward team science collaboration in research over the last 50 years and focused on how the science of team science field provides empirically-grounded guidance to promote the effectiveness of science teams.
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Team Science Course Topics 
 Cross-disciplinary Research, Team Science, & Science of Team 

Science (SciTS) 
 Evaluating Team Science 
 Team Leadership and Team Composition 
 Sociotechnical Coordination of Distributed Teams  
 Collaboration Readiness and Integrity in Collaboration 
 Communication and Conflict Management 
 Team Cognition and Learning for Cross-disciplinary 

Collaboration 
 Diversity Issues in Collaboration and Team Science 
 Training for Team Science  
 Institutional Structure and Policy for Team Science  
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TeamScience.net 

www.teamscience.net 

References: Hesse, B.W. (2011). COALESCE (CTSA Online Assistance for Leveraging the Science of Collaborative Effort). JAMA: 
The Journal of the American Medical Association 306, 1925-1926. 

http://teamscience.net/intro/index.html  

Presenter
Presentation Notes
Solutions to complex problems in biomedical sciences require teams of specialists from diverse backgrounds working across the boundaries of disciplinary silos. The COALESCE (CTSA Online Assistance for LEveraging the Science of Collaborative Effort; 3UL1RR025741-02S4) project at Northwestern University resulted in TeamScience.net, an online learning tool to enhance skills needed to perform cross-disciplinary, team-based biomedical research.  Diverse audiences, including trainees, senior/junior investigators, educators, institutional research development officers, and funding agency program officers can benefit from the tool.   TeamScience.net is an exciting open suite of e-learning resources designed to foster learning and skill development in Team Science.  TeamScience.net addresses a diverse audience of researchers at multiple career stages, research development officers and research administrators, and students and educators interested in conducting and/or facilitating team science in biomedical and clinical sciences. The tool enables learners to gain access to information relevant to forming, leading, and evaluating teams that realizes the benefits of a conversation with a human expert.  TeamScience.net provides examples of real world scenarios unique to collaborative team science through four self-guided learning modules intended to help researchers acquire and apply a basic knowledge of team science.  All content presented in the modules is grounded in empirical research and theory about the science of team science (SciTS) and team research more broadly, and the experts interviewed are well-published in those domains.  Module 1 provides a didactic yet interactive overview of SciTS; modules 2-4 afford an experiential learning environment where the researcher can adopt different roles and engage virtually in the challenges of team research.   Module 1: The  SciTS module introduces key concepts of team science by showcasing successful national multi/inter/transdisciplinary research programs, and introduces learners to empirical and theoretical research that provides evidence-based guidance about effective science teams through interviews with prominent team science experts and a presentation of their findings;    Module 2: The Behavioral Team Science module takes learners through a series of simulations as a senior investigator applying for an interdisciplinary program project grant; Module 3: The Biomedical Team Science module takes learners through a series of simulations as a research development officer working with a senior investigator to develop a very large, transdisciplinary research center; Module 4: The Clinical Team Science module takes learners through as series of simulations as an early career physician scientist developing a collaborative clinical trial research project grant proposal.

http://teamscience.net/intro/index.html
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Case Studies 

Presenter
Presentation Notes
http://www.bwfund.org/career-tools/thriving-era-team-scienceThe fourth installment of the Burroughs Wellcome Fund Career Development Guide series has been released. Thriving in an Era of Team Science.  It, like the others in the series, offers tips and advice from established investigators on how to survive and thrive in collaborative science.Chapters include how to build a career in teams, how to prepare to work as part of a team, and what the future outlook holds for team science initiatives. Written by former BWF communications officer Karyn Hede, this installment offers four case studies from scientists who have successfully navigated collaborative science.As the introduction explains, “…most academic scientists work in a system that has not yet defined how its historical and traditional methods for evaluation and rewarding scholars will adapt to a world in which important contributions are made not only by a principal investigator driving projects, but also by investigators whose most critical and valuable work occurs in the context of team efforts.”For a free copy of Thriving in an Era of Team Science, please email Russ Campbell at news@bwfund.org and provide a mailing address. The booklet is also available at scribd, issuu, and as a PDF.
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Case Study Group Discussion 
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Portable Team Science Training 
Case Study Approach: 
 Kong, H.H., and Segre, J.A. (2010). Bridging the Translational Research Gap: 

A Successful Partnership Involving a Physician and a Basic Scientist. J 
Invest Dermatol 130, 1478-1480 

 What was the nature/impetus for the collaboration? 
 What factors helped the team build trust? 
 What factors threatened that trust? 
 How did the team use communication effectively? 
 What communication issues were problematic for the team? 
 How did the team manage conflict? 
 What role, if any, do power and hierarchical relationships play in 

this case? 
 What strategies did the team employ to share credit? 
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IN THE END 
“Collaboration is a journey, not a destination.” 

– Gajda, R. (2004). Utilizing Collaboration Theory to Evaluate Strategic 
Alliances. American Journal of Evaluation, 25(1), 65–77.  
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Mendeley SciTS Group 

http://www.mendeley.com/groups/3556001/science-of-team-science-scits/  

Presenter
Presentation Notes
Screen shot from Mendeley Science of Team Science (SciTS) Group (which is public!)The Mendeley Science of Team Science (SciTS) Group library is the most comprehensive, authoritative source of empirical literature on team science and scientific collaboration in the world.It is a free, public group available via the web and through the (free) Mendeley Desktop tool that syncs with the web.  It provides access to almost 1,700 references, some organized into practice-oriented subgroups. Since this is a public group, any member can add references directly (and in the Desktop tool, add to and/or create new subgroups) for all members to read—a genuine community resource.  The Mendeley Science of Team Science (SciTS) Group is the source of references for the NIH’s Team Science Toolkit and was used by the National Academy of Science to conduct their consensus report on the science of team science, which will be released at the end of 2014.

http://www.mendeley.com/groups/3556001/science-of-team-science-scits/
http://www.mendeley.com/groups/3556001/science-of-team-science-scits/
http://www.mendeley.com/groups/3556001/science-of-team-science-scits/
http://www.mendeley.com/groups/3556001/science-of-team-science-scits/
http://www.mendeley.com/groups/3556001/science-of-team-science-scits/
http://www.mendeley.com/groups/3556001/science-of-team-science-scits/
http://www.mendeley.com/groups/3556001/science-of-team-science-scits/
http://www.mendeley.com/groups/3556001/science-of-team-science-scits/
http://www.mendeley.com/groups/3556001/science-of-team-science-scits/
http://www.mendeley.com/groups/3556001/science-of-team-science-scits/
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Groups of Documents 

http://www.mendeley.com/groups/3556001/science-of-team-science-scits/  

Presenter
Presentation Notes
Screen shot from Desktop version

http://www.mendeley.com/groups/3556001/science-of-team-science-scits/
http://www.mendeley.com/groups/3556001/science-of-team-science-scits/
http://www.mendeley.com/groups/3556001/science-of-team-science-scits/
http://www.mendeley.com/groups/3556001/science-of-team-science-scits/
http://www.mendeley.com/groups/3556001/science-of-team-science-scits/
http://www.mendeley.com/groups/3556001/science-of-team-science-scits/
http://www.mendeley.com/groups/3556001/science-of-team-science-scits/
http://www.mendeley.com/groups/3556001/science-of-team-science-scits/
http://www.mendeley.com/groups/3556001/science-of-team-science-scits/
http://www.mendeley.com/groups/3556001/science-of-team-science-scits/


11
6 

The Academic Executive Brief 

http://academicexecutives.elsevier.com/volume-2-issue-2-2012 

http://academicexecutives.elsevier.com/volume-2-issue-2-2012
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SciTS Listserv 
 The Science of Team Science (SciTS) listserv facilitates conversation 

among individuals who are engaged in, studying, or managing team 
science, in the US and internationally. The listserv is maintained 
collaboratively by the SciTS Team at the National Cancer Institute, Division 
of Cancer Control and Population Sciences, Behavioral Research Program 
(http://cancercontrol.cancer.gov/brp/scienceteam) at the NIH. 
 TO SUBSCRIBE: Send an email with a blank subject line to: listserv@list.nih.gov. The message body 

should read: subscribe SciTSlist [your full name]. Please do not include the brackets. For example, for 
Robin Smith to subscribe, the message would read: subscribe SciTSlist Robin Smith. You will receive 
a confirmation email. 

 TO POST TO THE LISTSERV: Send an email to SciTSlist@list.nih.gov. Any subscriber may post to 
the list. 

 TO VIEW THE ARCHIVES: To view the archives of all previous postings, go to: 
http://list.nih.gov/archives/SciTSlist.html 

 TO RECEIVE MESSAGES IN A DAILY DIGEST: The default setting sends you each message as it is 
posted to the listserv. To receive one daily digest, instead, go to:  
http://list.nih.gov/cgi-bin/wa.exe?SUBED1=SciTSlist&A=1 and select “digest” as your subscription 
type. 

 TECHNICAL PROBLEMS WITH YOUR SUBSCRIPTION? Contact the list administrator, Judy Kuan, 
at: kuanj@mail.nih.gov. Please be sure to state that your email is in reference to the SciTS listserv.  

http://cancercontrol.cancer.gov/brp/scienceteam
mailto:listserv@list.nih.gov
mailto:SciTSlist@list.nih.gov
http://list.nih.gov/archives/SciTSlist.html
http://list.nih.gov/cgi-bin/wa.exe?SUBED1=SciTSlist&A=1
mailto:kuanj@mail.nih.gov
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http://www.scienceofteamscience.org   

Science of Team Science Conference 

Presenter
Presentation Notes
Science of Team Science. (2010). In Wikipedia: The Free Encyclopedia (Wikimedia Foundation, Inc).Falk-Krzesinski, H.J., et al. (2010). Advancing the Science of Team Science. Clinical and Translational Sciences 3, 263-266.Börner, K., Contractor, N., Falk-Krzesinski, H.J., et al. (2010). A Multi-Level Systems Perspective for the Science of Team Science. Science Translational Medicine 2, cm24.Falk-Krzesinski, H.J., et al. (2011). Mapping a Research Agenda for the Science of Team Science. Research Evaluation, In Press.

http://www.scienceofteamscience.org/
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 Team Science Toolkit 

www.teamsciencetoolkit.cancer.gov 

Presenter
Presentation Notes
The Team Science Toolkit is an interactive website that provides resources to help users support, engage in, and study team-based research.
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National Academies Consensus Report 

Presenter
Presentation Notes
http://sites.nationalacademies.org/dbasse/bbcss/currentprojects/dbasse_080231
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Academy of Medical Sciences Report 

Presenter
Presentation Notes
http://www.acmedsci.ac.uk/policy/policy-projects/team-science/
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Fostering Collaboration 

https://www.elsevier.com/research-intelligence/resource-library/ERI-
Collaboration_Brochure  

Presenter
Presentation Notes
Research has demonstrated that that institutions with more partners, and those with more diverse collaborations, produce higher impact research.Team science and scientific collaboration are hot topics globally and offer us a great opportunity to showcase our product capabilities.  The brochure is available via the collateral ordering tool and on Non Solus at http://nonsolus/RSSalesProducts/uploaded/ERI_Collaboration_Brochure_v2_KD_pub.pdf; the public URL to the brochure is https://www.elsevier.com/research-intelligence/resource-library/ERI-Collaboration_Brochure.  In addition to the product information in the brochure, Elsevier has been a supporter of team science through our sponsorship of:The US National Research Council (NRC) team science report, “Enhancing the Effectiveness of Team Science”(Elsevier’s products—the only commercial ones—SciVal Experts/Pure Experts Portal were explicitly named in Chapter 4-‘Team Composition and Assembly’ of the new NRC report with a recommendation for such tools.);The annual University of California Team Science Retreat (through an Elsevier Foundation New Scholars grant award; see abstract at http://www.elsevierfoundation.org/new-scholars/new-scholars-grants/ for 2013);Through ELS participation in both the UK AMS and Canadian CAHS national team science initiatives;And as a sponsor of the Annual International Science of Team Science (SciTS) Conference since its inception;Moreover, Mendeley is home to the world’s most comprehensive library on team science and scientific collaboration literature via the Science of Team Science (SciTS) public group!   

https://www.elsevier.com/research-intelligence/resource-library/ERI-Collaboration_Brochure
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Elsevier Research Intelligence Portfolio  
The rich functionality of the Elsevier Research Intelligence 
(ERI) portfolio helps institutions quickly identify expert 
collaborators from across disciplines and institutions, facilitating 
more effective and productive partnerships. 
 
Powered by data from Scopus® and the semantic Elsevier 
Fingerprint Engine™, the ERI portfolio allows institutions to: 
 Identify current and discover potential collaborators 
 Provide data-driven analysis of collaborative behavior and 

impact 
 Deliver insight into how institutions can facilitate more powerful 

collaborations 

Presenter
Presentation Notes
Research has demonstrated that that institutions with more partners, and those with more diverse collaborations, produce higher impact research.Team science and scientific collaboration are hot topics globally and offer us a great opportunity to showcase our product capabilities.  The brochure is available via the collateral ordering tool and on Non Solus at http://nonsolus/RSSalesProducts/uploaded/ERI_Collaboration_Brochure_v2_KD_pub.pdf; the public URL to the brochure is https://www.elsevier.com/research-intelligence/resource-library/ERI-Collaboration_Brochure.  In addition to the product information in the brochure, Elsevier has been a supporter of team science through our sponsorship of:The US National Research Council (NRC) team science report, “Enhancing the Effectiveness of Team Science”(Elsevier’s products—the only commercial ones—SciVal Experts/Pure Experts Portal were explicitly named in Chapter 4-‘Team Composition and Assembly’ of the new NRC report with a recommendation for such tools.);The annual University of California Team Science Retreat (through an Elsevier Foundation New Scholars grant award; see abstract at http://www.elsevierfoundation.org/new-scholars/new-scholars-grants/ for 2013);Through ELS participation in both the UK AMS and Canadian CAHS national team science initiatives;And as a sponsor of the Annual International Science of Team Science (SciTS) Conference since its inception;Moreover, Mendeley is home to the world’s most comprehensive library on team science and scientific collaboration literature via the Science of Team Science (SciTS) public group!  
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Mendeley 

Presenter
Presentation Notes
Mendeley is a free reference manager and academic social network that helps you organize yourresearch, collaborate with others online, and discover the latest research.



12
6 

SciVal 
Develop Collaborative Partnerships on a Global Scale 
 Identify and analyze existing and potential collaboration opportunities 

based on publication output and citation impact; 
 Explore rich visualizations of your institution’s current and 

prospective research partnerships across sectors; 

• Identify top collaborative 
institutions, geographic 
regions, countries and co-
authorship; 

• Gain insight into the key players 
in emerging research fields to 
find potential new collaborators 

Presenter
Presentation Notes
A very effective tool for research centers and finders to evaluate performance and collaboration of research centers.
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Research Networking Systems 
Facilitate collaborations by exposing publishing connections and 
make researchers' accomplishments readily discoverable 

 Demonstrate researchers' activities to the research community, government 
agencies, industry, media and the public 

 Facilitate cross-institutional collaborations, economic development initiatives 
and other external partnerships through public portals 

 Identify potential collaborators by accessing researchers with similar 
expertise via semantic profile mapping and via coauthor and institutional 
visualizations 

 

Presenter
Presentation Notes
From the NRC Team Science Report, Chapter 4-‘Team Composition and Assembly’:“Research networking tools developed in science contexts allow practitioners to consider team composition systematically…Many research networking tools are available, including BiomedExperts; Elsevier’s SciVal© Experts and Pure Experts Portal; Harvard Catalyst Profiles; DIRECT: Distributed Interoperable Research Experts Collaboration Tool; and VIVO…Team science leaders and others involved in assembling science teams and larger groups should consider applying tools such as research networking systems designed to facilitate assembly of science teams and partner with researchers to evaluate and refine these tools and task analytic methods.”Pure Experts Portal helps research managers, research administrators and research development professionals at your institutionFacilitate collaborations by exposing publishing connections and make researchers' accomplishments more discoverable��Pure Experts Portal makes it easy to demonstrate researchers' activities to the research community, government agencies, industry, media and the public.Facilitate cross-institutional collaborations, economic development initiatives and other external partnerships through your public Experts Portal.Connect and collaborate: Users can identify potential collaborators by accessing a list of researchers with expertise similar to the profiled researcher and via coauthor and institutional visualizations.With SciVal Experts, you can enable collaboration internally or across institutions. You can connect your faculty with researchers at a range of institutions in the US and beyond. Furthermore, you can make your SciVal Experts application publically available, and showcase your researchers’ activities and accomplishments worldwide. Demonstrate the strength of your researchers and research programs while forming new partnerships globally. Old SciVal Experts:Expertise profiling and research networking toolFind collaborators by areas of mutual interest inside and outside your institutionShowcase your researchers’ accomplishments and attract new partnersIdentify organizational strengths by revealing expertise via publication histories at the individual, department or institution levels Reduces administrative burdens: an in-house profiling system can take at least one to two years; SciVal produces an in-depth database in little timeSciVal Experts is an expertise profiling and research networking tool pre-populated with publication histories  from Scopus, the world’s largest abstract and citation database of peer reviewed literature.New Pure Experts Portal:Pure allows you to combine your internal systems, external data sources and legacy data into a single platform, providing a comprehensive view on your institution's research activities. Utilizing this validated data, Pure provides unique expertise profiling and research networking capabilities, making it easier to find experts and form teams within your institution and across organizations.The Pure Experts Portal helps researchers at your institutionDemonstrate researcher activities and accomplishments to attract potential collaborators��Every researcher profile delivers a comprehensive list of publications, coauthor and institutional networks, a list of similar experts and a semantic index, or Fingerprint™ visualization, of the researcher's distinctive expertise.Pure can integrate institutional content from systems such as HR, student administration, finance and award management which can be displayed in the Experts Portal*Individual users can also enter a variety of content including publications, intellectual property, teaching, press clippings, awards and honors, and professional informationIdentify a researcher's area of expertise through their unique semantic Fingerprint and uncover related content linked to their semantic index of conceptsDiscover more about the content written by other researchersLink directly to comprehensive detail pages for all content published on the portal, including links through to the source articlesLearn more about the article's social media impact via integrated AltmetricsDiscover new research articles through related content and the full article FingerprintIdentify other researchers' distinctive expertise and find potential partnersPowered by the Elsevier Fingerprint Engine™, Pure uses semantic technology and field-of-research specific vocabularies to help researchers identify their peers' expertise – down to the most precise terms.Search by concept or last name, or enter free text such as an abstract or funding opportunity, and the Experts Portal provides a targeted list of researchers within the institution who have authored articles related to the search criteria.From summer 2014, researchers can also form partnerships with experts at other institutions by searching across the Experts Portal Community, an international network of organizations that have adopted SciVal Experts, Pure Experts Portal, andDIRECT2experts, a network of additional research profile systems.
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Analytical Services 
Custom Analyses to Understand Institutional Research 
Performance Through Collaboration 
 Intra- and inter-institutional collaboration; 
 National and International collaboration; 
 Cross-sector collaboration 

Presenter
Presentation Notes
Custom Analyses to Understand An Institution's Research Performance
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Connect with Me 

Holly J. Falk-Krzesinski, PhD 
 

Vice President, Strategic Alliances,  
Global Academic Relations ♦ Elsevier 

Chicago, IL, USA 
 

h.falk-krzesinski@elsevier.com 
http://www.linkedin.com/in/hollyfk  

@hfalk1 
+1 847-848-2953 
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Copyright Information 

You are free to: 
 Share — copy and redistribute the material in any medium or format 
 Under the following terms: 

 Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made. 
You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use. 

 NonCommercial — You may not use the material for commercial purposes. 
 NoDerivatives — If you remix, transform, or build upon the material, you may not distribute the modified material. 
 No additional restrictions — You may not apply legal terms or technological measures that legally restrict others 

from doing anything the license permits. 
 The licensor cannot revoke these freedoms as long as you follow the license terms. 

Notices: 
 You do not have to comply with the license for elements of the material in the public 

domain or where your use is permitted by an applicable exception or limitation. 
 No warranties are given. The license may not give you all of the permissions necessary 

for your intended use. For example, other rights such as publicity, privacy, or moral 
rights may limit how you use the material. 

 

This work by Holly J. Falk-Krzesinski, PhD is licensed under a Creative Commons Attribution-
NonCommercial-NoDerivs 4.0 International (CC BY-NC-ND 4.0) License.  

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
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