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Introduction to the Science of TS (SciTS) 

 Volume of scientific knowledge has ↑ over time, making it 

increasingly difficult to have deep expertise in all needed areas 

 

 Solving complex problems (eg., global warming, poverty, cancer) 

requires integration of specialized knowledge bases.  Needs  

collaboration with more people from different specialties 

 

 Emerging “science of team science” reflects insights to facilitate 

multi-, inter-, and transdisciplinary scientific progress   

• Stokols D, Hall KL, Taylor BK, Moser RP. The science of team science: overview of the field and introduction to the 

supplement. Am J Prevent Med. 2008;35(2 Suppl):S77-S89.  

• Whitfield J. Group theory. Nature. 2008;455:720-723. 
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Siloed Science 
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Silo Busting 



Research increasingly done in teams 

*Wuchty S, Jones BF, Uzzi B. (2007). The increasing dominance of teams in production of knowledge. Science.  

Over the last 50 years, the proportion of social science publications authored by 

teams (vs. solo authorship) has more than doubled.    



Research increasingly done in teams 

Guimerà R, Uzzi B, Spiro J, Amaral L. Team assembly mechanisms determine collaboration network structure and team performance. 

Science. 2005; 308: 697-702. 

Social Psych Economics Ecology Astronomy 

Broadway 

Over the last 50 years, the # of authors on a team has increased significantly 

(and consistently across disciplines)  



Structure & Composition of Successful Teams 

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

 Diversity (p) 
(tendency to repeat 

previous 

collaborations) 

Expertise (q) 

(Incumbents/ 

Newcomers) 

Team size (s)  

+ correlations 

Imply that higher 

fraction of 

incumbents is better 

(in theater up to a 

point)  

- correlations 

Imply that more 

diversity is better 

Shaded graphs indicate significantly correlated variables at the 95% confidence level. 

+ correlations 

Imply that larger 

teams are better 



Research increasingly geographically distributed 

Jones BF, Wuchty S, Uzzi B: Multi-university research teams: shifting impact, geography, and 

stratification in science. Science. 2008;322:1259-1262.  

The rise in multi-university collaboration. By comparing the incidence of papers produced 

by different authorship structures, we see that the share of multi-university collaborations 

strongly increases from 1975 to 2005. This rise is especially strong in SE (A) and SS (B), 

whereas it appears weakly in AH (C), in which collaboration of any kind is rare.  



The impact advantage 

Jones BF, Wuchty S, Uzzi B: Multi-university research teams: shifting impact, geography, and 

stratification in science. Science. 2008;322:1259-1262.  

 

 

 

 

 

    Between-school collaboration publications     

    tend to be higher impact than single      

    school or solo author publications 
 

 

 

 

 

 

 

Science & Engineering 

 

Social Sciences 



The impact advantage 

Jones BF, Wuchty S, Uzzi B: Multi-university research teams: shifting impact, geography, and 

stratification in science. Science. 2008;322:1259-1262.  



Risks associated with team science 

• Cummings JN, Kiesler S. Coordination costs and project outcomes in multi-university collaborations. Res Policy. 2007 

;36: 1620-1634. 

• Rhoten D, Parker A. Risks and rewards of an interdisciplinary research path. Science. 2004;306:2046-2046. 

Cummings & Kiesler (2007) 491 NSF funded collaborations. 

Result:  Having more universities involved in a collaboration associated with 

having fewer project outcomes (patents, awards, and publications) 

High Risk. 

But why? 



Mitigating Risk: Coordinating Activities 

Inverse relation between # of universities and project outcomes is 

mediated by the # of coordinating activities:  [division of 

responsibilities, project management tool (e.g. Basecamp),  shared 

papers, student exchanges; in-person meetings] -  Issue:  $$$$ 

Allen’s Law:  collaboration effectiveness declines when co-

workers >30 m apart  
 

  
Allen, T., 1977. Managing the Flow of Technology. MIT Press, Cambridge, MA. 



Facilitates Interdisciplinary Team Science 

 Regular interactions focused on science (Cummings & Kiesler, 

2005; Rowe, 2008; Stokols et al., 2005) 
 

 Common language/constructs (Maasen et al., 2006; Rosenfield 

     & Kessel, 2008)   

 Stephen Crowley, Idaho Toolbox – Scientific worldviews, scales, habits 

 

 Mutual respect among scientists (Rowe, 2008; Stokols et al., 2005) 

 

 Cultural norms, institutional leadership, & funding that 

support interdisciplinary TS  (Cohen & Siegel, 2005; Gray, 

     2008; Klein, 2005; NAS, 2004; Rowe, 2008; Rosenfield & Kessel, 2008;    

     Seaman, 2008; Sellers et al., 2006; Zerhouni, 2006) 

 

 

 

Courtesy of Jacob Kraemer Tebes, Yale University Psychiatry 



SciTS isn’t One Size Fits All   

• Hall et al., (2008). The Collaboration Readiness of Transdisciplinary Research Teams and Centers: Findings from the 

NCI’s TREDC Year-One Evaluation Study. American Journal of Preventive Medicine. 

 

• Stipelman B, Feng A, Hall K, et al. (2010). The relationship between collaborative readiness and scientific productivity 

in the Transdisciplinary Research on Energetics and Cancer (TREC) centers. Ann Behav Med. 2010;39:S143. 

Collaboration Readiness Scale: 

 

e.g. item 1: “There is so much work to be done within my field that I feel it is 

important to focus my research efforts with others in my own discipline.”  

 (uni-disciplinary research orientation item) 

 

e.g., item 2: “Although I was trained in a particular discipline, I devote much of my 

time to understanding other disciplines in order to inform my research.”  

(inter/trans-disciplinary item) 



Also Facilitates Interdisciplinary TS 

 

 Training programs in team science (Morgan et al., 2003; 

    Nash et al., 2003; Sellers et al., 2006) 

 

 

 Mentoring in interdisciplinary team science (Meaney, 2008; 

Seaman, 2008) 

Courtesy of Jacob Kraemer Tebes, Yale University Psychiatry 

 



The TeamScience.Net Goal 

 Create, evaluate, and disseminate, new durable, readily 

accessible on-line learning resources to enhance team-

based research. 

 

 Tools designed to address the needs of a wide and 

diverse audience, in an engaging, even entertaining way 



eLearning  

 Why?  E-learning offers:    

 1) easy, free, access by a wide audience 

 2) convenient scheduling for busy researchers 

  3) adult learning principles:  active exploration,   
     interactive problem-solving, ask experts, experiment & 
     make mistakes in safe environment. 

   - known to facilitate deeper learning & retention 

 4) complements classroom learning (when available) 

 
•   How?  With the help of award winning NogginLabs, Inc. 



Access the modules and download interactive activities from 

http://teamscience.net 

We have developed and launched four, interactive learning modules on 

http://teamscience.net: 

http://teamscience.net/


 

A Suite of 4 e-Learning Modules 
 
1. The Science of Team Science           Instructional (key findings) 
------------------------------------------------------------------------------------ 

2. Team Science Research Process in Behavioral  Science  

   

3. Team Science Research Process in Basic  Medical Science 

 

4. Team Science Research Process in Clinical  Medical Science  
 

 

  What resources are available: 
 



 

A Suite of 4 e-Learning Modules 
 
1. The Science of Team Science           Instructional (key findings) 
------------------------------------------------------------------------------------- 

2. Team Science Research Process in Behavioral  Science  

   

3. Team Science Research Process in Basic  Medical Science 

 

4. Team Science Research Process in Clinical  Medical Science  
 

 
Experiential Learning  

(role playing) 

  What resources are available: 
 



Module 1: The Science of Team Science 

Module 1 



Answers from experts: Sorting by content category 

Module 1 

Viewing 

only the 37 

videos & 6 

animations

/activities 

in the 

“Team 

Science 

101” 

category 



Answers from experts: Sorting by content category 

Module 1 

Viewing only the 

19 videos &  

3 animations / 

activities on 

“Incentives & 

Challenges” 



Answers from experts:  

Howard Gadlin answering a question on conflict 

Module 1 

Is conflict 

bad for a 

team? 

Related 

Questions 



Informational Activities 

Module 1 

A B C 



Modules 2-4:  Experiential learning / Role playing 

 

Module 2 



Move through a series of real-world exercises 

Module 2 



Allocate funds to a team project’s budget 

Module 3 



And practice dealing with team conflicts 

Module 3 



Learn strategies for evaluating the project 

Module 2 



Then find out how much you’ve learned 

Modules  

1-4 



 

Reviewing key features //teamscience.net 

 
 

- Open access (i.e., free) thanks to our funders 
 

- Self-testing at the beginning and end of each module 
 

-Self-pacing / stop & save /  

- exploration (e.g., the “learn more” feature) 

- estimated 45-60 minutes to complete each module 
 

- A library of resources for researchers and instructors    

      - articles, team building tools, & syllabi)  

We hope you’ll use & enjoy them! 
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