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"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) 

 

INTRODUCTION 
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Holly Falk-Krzesinski 

• Research Assistant Professor and Director, 
Research Team Support & Development, NU 
Clinical and Translational Science Institute 
(NUCATS), Northwestern University 

• Founding President, National Organization of 
Research Development Professionals (NORDP) 
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Leading Team Science 

TRAINING 
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Presentation Agenda 

• Science of Team Science (SciTS) 
• Praxis of Team Science 

– Research Team Support & Development 
– Collaboration Enhancement 
– Research Development & Team Science 

Grantsmanship 
– Training & Tools 
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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 Team Research  

• 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 and employ 
the most effective practices for productive cross-
disciplinary collaboration and team science 
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Why  Teams 

• Ability to learn more and faster 
• Provide multiple skills/skill sets 
• Interdependency of 

tasks/processes/methodologies 
• Foster creativity 
• Tendency toward speed and innovation 
• Ability to address complex problems 
• Success in challenging environments 
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Even More to Put Into Practice 

• Increasingly difficult to make scientific discoveries 

• More people required to find out new things 

• Teams learn more and faster 

• 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 

• 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 13 
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TEAM SCIENCE 
“…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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Science Facilitated by Team Science 

• Problem-, Project- or Product-oriented 
• Urgent and Complex 
• Shared Goal between investigators from different 

disciplines/with different expertise 
• Shared Approach through a common facility, 

instrumentation, data set(s):  
• 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  
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Research Team Support & Development 

• A conduit to translate empirical findings from 
team science research into evidence-based 
direction about effective practices for cross-
disciplinary scientific teams and funders of 
team science—a bridge between the science 
of team science and the praxis of team 
science 
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RTS&D Consulting 

• Supporting team development and 
investigator collaboration 
– Collaboration Enhancement: Collaborator 

identification, New collaboration 
facilitation, Collaboration tools & resources 

– Research Development: Funding 
opportunities, Catalytic events, Program 
development, Proposal development 

– Team Science Training & Tools… 
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Making an Impact 

Elfner, L.E., Falk-Krzesinski, H.J., Sullivan, K., Velkey, A., Illman, D.L., J., and Pita-
Szczesniewski, A. (2011). Team Science: Heaving Walls & Silos. American Scientist 99, s1-8. 



COLLABORATION ENHANCEMENT 

“If more work is being done in teams and that work is of 
greater impact, then surely locating the right members 
for any team is more important than ever.” 

– Carey, J. (2011). Faculty of 1000 and VIVO: Invisible Colleges and 
Team Science. In Issues in Science and Technology Librarianship. 
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Collaboration Facilitation 

• Complex research problems require cross-disciplinary 
collaborative investigation and scholarly activity, with 
more work being done in teams  

• Effective practices and tools to support the efforts of 
researchers and research development professionals to 
initiate and nurture partnerships and secure 
collaborative extramural research funding are needed 

• Collaboration facilitation necessary to reduce time 
spent searching, to find matches more quickly, and to 
help make non-intuitive matches—accelerate 
knowledge discovery  
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Expertise and Scholarship Sources 
• Published journal papers/articles 
• Published reviews 
• Books, book chapters 
• Newspaper articles about faculty 
• News releases about faculty 
• Editorials about faculty 
• Editorials or commentaries written by faculty 
• Patents and patent applications  
• IP, not patents 
• Invention disclosures  
• Grant abstracts 
• Citation indices 
• Clinical trials 
• Reported methodological expertise  
• Teaching 
• Course material 
• Animal research protocols 
• Human research protocols 
• Advisory boards/councils 
• Professional organizations 
• Committee/service work 

• Outreach activities 
• Narratives (bios and research/program descriptions) 
• Subject areas 
• Keywords 
• Creative works 
• Conference papers & proceedings 
• Conference presentations 
• Reference works/entries 
• Course evaluations 
• Civic engagement 
• Consulting 
• Internet communications 
• Software/algorithms 
• Curated datasets 
• Legal activities 
• General press activities 
• Legal proceedings and briefs 
• Technical reports 
• Awards (non-grants) 
• Former advisors 
• Former trainees 
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Current “Collaborator-finder” System 

• Low capability (e.g., Google, LinkedIn, School-based 
systems, Holly’s brain) 

• Connectivity is relationship based 
• Serendipitous 
• Tendency to return to previous collaborators 
• Only active, not passive networking 
• Especially difficult to go beyond own unit/scholarly 

domain 
• Information tends to lag practice 
• Individual knowledge vs. institutional knowledge  
• Limited  storage capacity; Memory capacity loss over 

time 
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Research Networking Tools 

• Web-based knowledge management system 
for the research enterprise 

• Faculty expertise/profile harvesting system 
• Facilitate new collaborations through 

discovery of expertise 
• Intellectual networking vs. social networking 
• Northwestern Scholars: 

http://www.scholars.northwestern.edu/  
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Expertise Discovery & Data Repurposing 
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Northwestern 
Scholars 

• Research/Scholarship Interests 
& Activities 

•Publications and Scholarly Works 
•Grants 

•Professional Networks 

NIH CTSA 
DIRECT2Experts  

Institutions 

SciVal Experts 
Community 
Institutions 

VIVO institutions 

Funders, legislators, 
collaborators, 

trainees, candidates, 
reviewers, media 

outlets, public 

Grant 
Funding 
Opportunities 

Social Network 
Analysis 
Research 

Reference 
Management 

Faculty & Research 
Activity Reporting 

& Evaluation 

Fed-wide 
Profiles 

Data for Grant 
Applications 



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.  
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RESEARCH DEVELOPMENT 

“Team Science is characterized by large cross-disciplinary collaborative 
research projects comprised of large teams of scientists, that often integrate 
research with broader goals including education, technology transfer, 
outreach and diversity enhancement…Research Development enhances the 
efforts of faculty to foster the development of collaborative, team-based 
science as well as compete for large research center and consortia funding 
opportunities.” 

– National Organization of Research Development Professionals (NORDP) web site 
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Applying the Science 

• The praxis of team science 
• Enhance efforts of faculty/investigators and foster 

the development of collaborative, team-based 
science as well as compete for large research 
center and consortia mechanisms 

• Build resources/share effective practices that 
foster and enhance intra- and inter-institutional, 
cross-disciplinary research collaboration 

• Identify funding opportunities to catalyze and 
support cross-disciplinary team-based research 
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Team Science Initiatives 
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• Large research, training, and translational programs 
• Collaborative and interdisciplinary scientific approach 
• Extended multi-dimensional scope (analytical, geographical, 

organizational) 
• Problem-, Project- or Product-oriented 
• Urgent and Complex 

– Intellectual challenge and potential high payoff 
– Successive efforts not able to make progress 

• Shared goal, facility, instrumentation, data set(s) 
• Complementary to, not mutually exclusive of, individual 

investigator-driven research  
 



Cross-disciplinary Team Science 
 

• Complex Initiatives 
– Several collaborating investigators 
– Multiple projects 
– Dispersed 

• Multiple Components 
– Research 
– Pilot Projects 
– Cores 
– Education/Training 
– Clinical /Industrial Translation 
– Community Health 
– Outreach 

NIH Common Fund  Interdisciplinary Research 
Consortia 

http://commonfund.nih.gov/interdisciplinary/  
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Team Science Funding 

• NIH & NSF 
– Mechanisms 
– Specific Programs 
– Research Centers 
– Collaborative Admin 

Supplements 
– Joint Programs 
– Intern’l Collaboration 
– Capacity Building 

 

– DOE 
– NASA 
– DoD 
– ED 
– NEH 
– DOT 
– Foundations 

http://www.nordp.org/funding-opportunities  
34 
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Trans-NIH Opportunities 

• NIH Roadmap/Common Fund (Division of Program Coordination, 
Planning, and Strategic Initiatives – DPCPSI) 
– Transformative R01 Program (T-R01) 

• Office of Behavioral and Social Sciences Research (OBSSR) 
• Office of Research on Women’s Health (ORWH) 
• Office of AIDS Research (OAR) 
• Office of Disease Prevention (ODP) 
• NIH Blueprint for Neuroscience Research 
• NIH Obesity Research 
• The Bioengineering Consortium (BECON) 
• Biomedical Information Science and Technology Initiative (BISTI) 
• Model Organisms for Biomedical Research 
• Trans-NIH Mouse Initiatives 
• Trans-NIH Xenopus Working Group 

35 

Presenter
Presentation Notes
nihroadmap.nih.gov/T-R01: http://grants.nih.gov/grants/guide/rfa-files/RFA-RM-08-029obssr.od.nihwww.orwh.od.nih.govwww.oar.nih.govOdp.od.nih.govneuroscienceblueprint.nih.gov/www.obesityresearch.nih.gov/index.htmwww.becon.nih.govwww.bisti.nih.govwww.nih.gov/science/models/www.nih.gov/science/models/mouse/



NEW!: NSF CREATIV 

• Creative Research Awards for Transformative 
Interdisciplinary Ventures 

• Pilot grant mechanism under the Integrated NSF 
Support Promoting Interdisciplinary Research and 
Education (INSPIRE) initiative 

• Support bold interdisciplinary projects in all NSF-
supported areas of science, engineering, and 
education research 

• Only internal merit review is required 
• Proposals must be interdisciplinary (>1 

divisions/programs) and potentially transformative 
• Up to $1,000,000 (total costs) over 5 yrs 
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Team Grant Proposals 

• Integrated effort 
• Coordination, interrelationships, cohesiveness, and 

synergy among the research projects and cores as they 
relate to the common theme 

• Advantages of conducting the proposed research as a 
team initiative vs. independent research projects 

• Mechanisms for regular communication and 
coordination among investigators in the program 

• Appropriateness of 
leadership/management/administrative structures, 
and day-to-day operations of the program 
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Building Research Teams 

• NIH Exploratory Center Grants  (P20) 
– Support planning activities associated with large multi-project 

program project grants 
– Support for shared resources and several small exploratory research 

projects (R03-like)  
– Focused on a common research theme 

• Canadian Institutes of Health Research (CIHR) Planning Grants 
program is similar 

• NIH “Repurposed” R13 
– Scientific Meetings for Creating Interdisciplinary Research Teams (R13)  

• NSF Research Coordination Networks (RCN) 
– Research Networks in the Mathematical Sciences (RNMS) 

• New FSM Dean’s Multi-investigator Seed Grant Program 
• New CBC Exploratory Workshops Funding 
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Team Development Activities 

• Identify and engage potential collaborators and 
assemble the team 

• Develop partnerships, a collaborative research 
agenda, shared conceptual framework 

• Consider how to expand the # and type of 
investigators working on the problem 

• Promote mentoring, conflict management, cross-
talk, integration 

• Disseminate findings, sustain the collaboration 
• Evaluate process and outcomes 
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Multiple PIs and Team Science 

• NIH Multiple PI/PD Leadership Plan 
– Administrative processes and PI responsibilities 
– Roles/areas of responsibility of the PIs 
– Fiscal and management coordination 
– Process for making decisions on scientific 

direction and allocation of resources 
– Data sharing and communication among 

investigators 
– Publication and intellectual property (if needed) 

policies 
– Procedures for resolving conflicts 

 
40 

Presenter
Presentation Notes
http://grants.nih.gov/grants/multi_pi/sample_leadership_plans.pdf 



NIH Multiple PI/PD Leadership Plan 

• Roles/areas of responsibility of the PIs 
• Fiscal and management coordination 
• Process for making decisions on scientific 

direction and allocation of resources 
• Data sharing and communication among 

investigators 
• Publication and intellectual property (if needed) 

policies 
• Procedures for resolving conflicts 
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Career Advancement and Team Science 

“Because independent work in the prevailing of 
scientific identity, junior scientists establishing 
their careers need to recognize the importance 
of balancing collaborative and independent 
work.” 

– Macrina, F.L. (2005). Collaborative Research in Scientific 
Integrity : Text and Cases in Responsible Conduct of 
Research, 3rd edn, Chapt. 8, pg 201. Washington, D.C., 
ASM Press 
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Opportunities for Early Career Faculty 

• Negotiate that an R01-like project on a P01 (PPG) 
counts as an actual R01 award 

• Access to research cores 
• Access to capital equipment 
• Access to graduate student (and postdoctoral 

support) 
• Access to admin resources 
• Likelihood of earlier publication on higher impact 

manuscripts 
• Women scientists who don’t collaborate are less 

productive 
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TRAINING & TOOLS 

“…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 Training 

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

• Equally important that we train individual 
investigators, institutional leaders, and 
funding agencies to employ them 
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Collaboration Readiness 

• The extent that potential collaborators are 
motivated to work with each other.  

46 Finholt, T.A., and Olson, G.M. (1997). From laboratories to collaboratories: A new organizational form for scientific 
collaboration. Psychological Science 8, 28-36. 
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Collaboration Motivators 
• Necessary for innovation 
• To avoid competition 
• Shared interests 
• Best serves problem-centric science 
• To solve problems faster 
• Necessary to pursue interdisciplinary 

research 
• Lack of a special/specific skill set 
• Having a special/specific skill set that 

others need 
• Have a data set and/or tool others could 

benefit from 
• Want/need to learn a new skill (set) 
• Economic value (e.g., access to internal or 

external research support) 
• Access to trainees 
• Access to scientific resources (e.g. 

capital/specialized equipment or cores) 
 

• Access to administrative support 
• Apprenticeship/training opportunity 
• Mentoring opportunity 
• Need for a division of labor 
• For recognition 
• To extend my reach/build my network 
• Natural affinity to help others, strong 

service attitude 
• Like working with other people 
• Intellectually stimulating with regards to 

my own research program 
• Enjoy learning about new areas of 

science/scholarship 
• Like sharing my passion 
• It’s fun 
• A previous rewarding experience 
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Collaboration Deterrents 
• Prefer being autonomous 
• Value independence 
• Value individual expertise 
• Prefer hierarchical relationships 
• Don’t wish to express a need 
• Don’t want to become dependent 
• Need to be viewed as independent 
• Fear of rejection 
• Preference for competition 
• Conflict avoidance 
• Time constraint(s) 
• Concern about getting promoted/tenured 
• Too hard to agree on a common goal 
• Science is best served via individual 

investigator-driven research 
• Lack of institutional recognition/reward for 

collaborative efforts 
• Lack of external recognition/reward for 

collaborative efforts 
• Loss aversion 

• Threat to my power 
• Threat to my status 
• Prefer unilateral decision-making authority 
• Difficulty determining the appropriate level 

of cross-disciplinary (multi/inter/trans) 
integration 

• Interdisciplinary illiteracy 
• Differences in the assumptions fundamental 

to science by different collaborators 
• My impression of the validity of qualitative 

versus quantitative data 
• Disparity in methods for acquiring and 

validating information 
• Concern  about authorship 
• Concern that my referees won’t be 

supportive 
• Hard to find a funding mechanism to support 

collaborative research 
• Hard to find funding mechanisms to sustain a 

collaboration 
• Communications/IT infrastructure  
• A previous disappointing experience 
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Trust and Communication 

• Societal, organizational, group, and individual 
factors enhance and undermine research 
integrity within collaborative, team science 

• Thus it is critical to focus on issues of trust and 
communication when building and 
participating in research teams 
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Mistrust in Collaborative Team Science 

• Cultural differences 
• Different paradigmatic assumptions 
• Misunderstandings, disagreement, and 

conflict (not Groupthink) 
• Lack of recognition of others’ expertise 
• Lack of process skills 
• Institutional disincentives 

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

“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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Communication and Team Science 

• Establishing  collaboration 
– Formalizing collaboration 
– Determining terms of collaboration 

• Maintaining Collaboration 
– Continually developing trust 
– Managing conflict 
– Use of distributed collaboration technologies 

• Termination Collaboration 
 

52 



NIH Resources 
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Partner Agreement 

• Overall Goals & Vision 
• Who Will Do What 
• Authorship, Credit 
• Contingencies & Communicating 
• Conflict of Interest 



TeamScience.net 

www.teamscience.net 
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Science of Team Science Conference 

http://www.scienceofteamscience.org   

SciTS Conference 2012 ~ April 16-19 
Chicago 56 

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/


Collaborative Communication 

SciTS Conference Workshop 
 

Monday, April 16 ~ 8:30 AM - 12:00 PM 
$175/person ~ Continental breakfast, refreshments, and lunch are included  
 

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.  Pre-formed 
groups of collaborators can participate together. 
 

57 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. 

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


Northwestern 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 graduate 

programs 

• Literature review and discussion on practical experience 
– Focused on how the science of team science field provides empirically-

grounded guidance to promote the effectiveness of science teams 

• Practical guidance about how best to engage in team science 
– Pursue complex science questions 
– Work effectively with team members 
– Produce high impact research outcomes that help meet society’s 

needs 
“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 student 58 

Presenter
Presentation Notes
In 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.AlsoResearch Integrity & Team ScienceThis session serves as stand-alone training or as one class part of a responsible conduct of research course for graduate students, postdoctoral fellows, residents, clinical fellows, and/or K award trainees.  The focus is on collaborative science for early career investigators and the challenges and opportunities presented by such “social” research.  The trend toward cross-disciplinary in the sciences is discussed, as are best practices for engaging in team science and serving as a mentor, guiding others working across research groups and differing research practices.  A set of tools are discussed that can help determine individual collaboration readiness and manage conflict resolution when working in teams.  



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  

59 



Case Study 

• 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 strategies did the team employ to share credit? 
• What role, if any, do power and hierarchical relationships play 

in this case? 
60 



Holly Falk-Krzesinski, PhD 
h-falk@northwestern.edu 

312-503-0889 
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Copyright Information 

• You are free to Share — to copy, distribute and transmit the work  
• Under the following conditions: 

– Attribution — You must attribute the work to me, the author (but not in any 
way that suggests that I endorse you or your use of the work).  

– Noncommercial — You may not use this work for commercial purposes.  
– No Derivative Works — You may not alter, transform, or build upon this work.  

• Waiver — Any of the above conditions can be waived with my 
permission as the copyright holder.  

• Public Domain — Where the work or any of its elements is in the 
public domain under applicable law, that status is in no way affected 
by the license.  

 

This work by Holly J. Falk-Krzesinski, PhD is licensed to MLA under a Creative Commons Attribution-NonCommercial-
NoDerivs 3.0 Unported License.  Not for commercial use.  Approved for redistribution. Attribution required.  

http://wiki.creativecommons.org/Public_domain
http://creativecommons.org/licenses/by-nc-nd/3.0/
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