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Goals

 Provide overview of the new discipline called Science of 
Team Science (SciTS)

 Scope

 Models & methods

 Importance for Washington University scholarly activity

 Present an example of how we are taking a SciTS approach 
in the evaluation of WU Institute of Clinical and Translational 
Sciences (ICTS)



Changing nature of scientific activity

 http://www.nytimes.com/2012/09/10/health/research/for-a-

lung-cancer-drug-treatment-may-be-within-reach.html?hpw

 https://www.nature.com/articles/nature11404

http://www.nytimes.com/2012/09/10/health/research/for-a-lung-cancer-drug-treatment-may-be-within-reach.html?hpw
https://www.nature.com/articles/nature11404


Science becoming Team Science

(Wuchty, et al., 2007)



Teams have more impact



Teams as driver of science

(Wuchty, et al., 2007)

…solo authors did produce the papers of 

singular distinction in science and 

engineering and social science in the 

1950s, but the mantle of extraordinarily 

cited work has passed to teams by 

2000.



SciTS is:

(Börner, et al., 2010)

…the examination of the processes by 

which scientific teams organize, 

communicate, and conduct research.



Team Science Initiatives – Key 

Features

 Team science (TS) initiatives are the principal units 
of analysis in the science of team science (SciTS)

 These include large research, training, and 

translational programs implemented by public agencies 

and non-public organizations 

 Designed to promote collaborative and often cross-
disciplinary approaches to analyzing complex 
research questions about particular phenomena

 Intra-center (within) and cross-center (between) 

collaborations are critically important

(Okamoto, 2012)





Key question:

(Okamoto, 2012)

Do large cross-disciplinary initiatives 

lead to scientific breakthroughs and 

public health improvements that would 

not have occurred without those 

initiatives?



(Fuqua, et al., 2013)



Logic model for TTURC evaluation

(Mâsse, et al., 2010)



Transdisciplinary framework

Silos

Disciplines work 

sequentially

Disciplines work jointly 

on shared problem

Disciplines work 

together with shared 

model on problem



Participatory team science

(Tebes & Thai, American 

Psychologist, 2018)



SciTS types of questions (following 

Börner, 2010)

 Micro – role of scientist

 Predictors of successful team scientist

 Relationship between collaboration process and productivity

 Professional risk issues

 Meso – role of team

 Structure of successful scientific teams

 Building successful scientific teams

 Macro – role of organization, society

 Required organization infrastructure

 Role of proximity

 How to evaluate large-scale research initiatives







Example – ICTS Evaluation

 One of the goals of the national CTSA award program is to 

enhance scientific collaboration and support transdisciplinary 

research

 WU ICTS evaluation incorporates a SciTS approach

 Looking for evidence that CTSA funding has increased scientific 

collaboration and moved teams towards a more transdisciplinary 

approach



Approach

 Model

 Team collaboration 

over time:

 Planning, working, 

disseminating

 Data

 Grant submissions

 New collaboration 

survey

 Publications & 

authorship



Strong support for collaboration



Attitudes toward transdisciplinary 

research



Increased collaboration over time







Teaming principles
 Forming

 Establish team (top-down & bottom-up)

 Storming

 Establish roles and responsibilities, communications, 

processes

 Norming

 Working together effectively & efficiently

 Members develop trust and comfort

 Performing

 Work together efficiently

 Focus on shared vision

 Resolve issues

 Adjourning/Transforming

 Natural end

 New project or goals

https://www.socra.org/blog/cultivating-an-effective-research-team-

through-application-of-team-science-principles/



Important resources

 Team Science Toolkit 

(www.teamsciencetoolkit.cancer.gov)

 Hall, et al. Strategies for team science 

success, 2019.

 Tebes, & Thai, Interdisciplinary team 

science and the public: Steps toward 

participatory team science. American 

Psychologist, 2018.

 National Academies, Enhancing the 

effectiveness of team science, 2015

http://www.teamsciencetoolkit.cancer.gov/


Things to think about (and discuss)

Tips

 Distinguish between 

collaborations and teams

 When building teams, think of 

skills, knowledge, resources

 Understand the team science 

environment when looking at jobs

 The teams on paper may bear 

little resemblance to the actual 

team

 Develop and disseminate team 

policies/guidelines

 For papers and grants, think and 

talk through collaborations early!

 Think of your teams/collaborators 

as a resource (social capital)

Traps

 Avoid the usual suspects

approach to building teams

 Talk time does not equate to 

successful and healthy 

collaborations/teams

 Don’t equate meetings with 

teamwork

 Avoid the extremes of all process

vs. all products

 Don’t skip the early stages of 

teambuilding, especially with 

interdisciplinary teams
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