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Overview

Growing interest and investment in team
sclience-core concerns of the science of team
sclence

Methods and tools to enable the study and
enhance the practice of team science

Research findings from studies of NIH
transdisciplinary research and training centers

Practical implications and future directions



The Emergence of Team Science

(See Wuchty, S., B. F. Jones, et al. (2007, Science). "The increasing dominance of teams in production of knowledge.”)



Rapid Growth and Increasing Dominance of Team Seler
Over Past Several Decades and Across Multiple $ield

According Wuchty et al., Science, 2007

® 19.9 million papers over 5 decades and 2.1 miliatents
® Research is increasingly done in teams acrossynaafields

®* Teams typically produce more frequently cited rede#han individuals
(this has been increasing over time)

®* Teams now also produce the exceptionally high impesearch even
where that distinction was once the domain of solihors

®* These trends are consistent across the physicdlialogjical sciences,
engineering, social sciences, arts and humanities
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Substantial Investments iIn Team Science Initiati
Have Been Made Over the Past Three Decad

[
®* NIH Roadmap Initiative, and Clinical and %

Translational Science Centers (2003-present) 2
st
® MacArthur Foundation Networks in Mental Heall
and Human Development (1980-present) s

®* Robert Wood Johnson Foundation- Active Liv
D; RESEARCH

Research Program (2002-present)

®* NAS-Keck Foundation Initiative to Transform
Interdisciplinary Research (2003-present) e
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US translational-science
centre gets under way

Mission of newly formed NCATS is to dramatically speed up production of drugs and other
therapies, but sceptics question agency’s ability to deliver.

BY MEREDITH WADMAN

carcely a year after plans to establish
Sitmmpumk.u-emﬁmu Center

for Advancing Translational Sciences
(MCATS), the newest branch of the US Mational
Institutes of Health (NIH) in Bethesda,
Maryland, is up and running. On 4 January
the centre’s 230 employees gathered for their
first ‘all-hands’ meeting, at which they heard
an exhortation from NIH director Francis
Collins and his leutenants aboul the impor-
tance of the centre’s mission: finding ways to
radically speed up the development of new
drugs, devices and diagnostics.

"Patients from debilitating and life
threatening diseases do not have the hoaury o
wall the 13 years it currently takes to translate
new scientific discoverles into treatments,”
Collins said on 23 December, the day President
Barack Obama signed the law creating NCATS.
Congress had for months expressed concerns
that NCATS could infringe on the privite sctor,
and that the NTH was rushing it into existence.
Bugt the critics relented, and Congress approved
the USS576-million centre on 17 December as
partofa massive pov-
ernment funding bill

The law creates that workin
MNCATS from several leisavery
existing NIH pro- mﬂ:!m{mdﬂ,“
grammes — most

notably, the Qlinjcal and Translational Science
Awards (CTSA; see table). In the newlaw, Con-
gress directs the NIH to spend at least $488 mil-
lion on the awards in 2012. Atthe same time,
it dissolves the National Center for Research
Resources (NCRR), where the CTSA pro-
grammth:: been housad, and parcels out that
toother parts of the NIH.
Nmﬁmﬂﬂmadmnma(:ures Accelera-
tion Network (CAN), authorized in the 2010
health- reform law and now funded for the first
time under the new law. CAN,a competitive
grant programme that will allow the agency to
croumvent bureaucratic obstacles and push
promising drugs forward, received just $10 mil-
lion, one-tenth of what Collins had requested.
The minimal funding nonetheless means that
the e "can get up and ronning says
Margaret Anderson, executive director of

“Getiing drugs

ASSEMBLING THE PNIILE
NCATS will be creatad from pre-sxisting MIH programmes. Thelr budpats give a sansa of their relative scale.
Programme Original NIH home Funding in 2011
Clinical and Tranalational Scienos Mational Cener for Rusearch mmﬂﬁmﬂmm?
Awards Resourcas (NCRF) million {from NI Commion Fund®)
Compaonens of the Maolecular Mational Human Genome | $21.4 malion (from Comimon Fund)
Libraries Program Fesearch Instimuts (MNHGRT)

eutics for Rare MHGRI million all MIH institutes
Eridging Interventional Develo MHGRI $15 million (from Commeon Fund)
Gaps (lormedy called RAID)
Office of Rare Diseases Resaarch Orffice of the director $178 millon
MIH-FOA Repulatory Sclence Initative | Office of the direcior $27 milion (from Common Fund)
Cures AcceleraSon MNetwork Bew 30 (510 milfion for 2012

*Tre MH Cormnmes Fnd b o dissrebonary fand B shon fem, trerm- e Pists programmes, adminkiersd Bough the ofios of the drecer,

FasterCures, a think tank in DC
that actively supparted the creation of NCATS.

But the new centre has its sceptics — some of
whom have voted with their feet. At the NCRR,
26 employess left during 2011 while Congress
was debating their centre's futuse — more than
twice the turnover in 2010, The dismantling
“was a complete shock and surprise”, says
Barbara Alving, the former NCRR director,
‘who resigned in September.

Others say that Collins is naive to suggest
that the NTH can fix bottlenecks in the drug
pipeline when the far-better-funded pharma-
ceutical inchastry has falled to do so. Creating
NCATS “is sort of like declaring the war on
cancers, says one critic. “Now what? Getting
drugs that work inpeople is a very hard thing
to do” But Congress wants NCATS to steer
clearof prerogatives anyway: the leg-
Iskation establishing it pointedly insists that the
centre should “not create n, recun-
dancy and competition with industry activi-
ties™. And Congress explicitly forbids it from
spomsoring late-stage clinical trials.

In a separate report, Congress instructs
NCATS to protect both the money and the
mission of the CTSA programme, which
finds recipients at 60 academic medical cen-
tres natinmwide — even though the recipients’
activities do not always overlap with the new
centre’s mission. The CTSA would
comiprise at least 0% ofthe NCATS budget.
Lawmakers have instructed the agency to
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enlist the Institute of Medicine o assess the
CTSA’ current mission, and to decide within
18 months whether changes are needed. Mark:
Lively, a biochemnist at Wake Forest Baptist
Medical Center in Winston-Salem, Morth
Carolina, who served on the NCRR external
council, worrles that, in the interim,
NIH leaders will boast the rest of NCATS's
hudgﬂlrydipplnglnm basic-science unding,
H officials insist that this will not happen.
Mea.uwh.ﬂe at the top of the new centre’s
fo-do kst is finding a director, "We are thrilled
with the applicants and are going to start infer-
views this month,” says Kathy Hudson, acting
deputy director of NCATS. m

CLARIFICATION

The Mews story “Last minute wins for US
scionca’ (Wature 480, 423; 2011) implied
that the total LIS eontribution to the Global
Fund to Fight AIDS, Tuberculosis and
Malaria is $208 milkon. This is just how
much the National Insfitutes of Health wes
set to provide in 2012, and which will row

b given instead by the Department of State.

CORRECTION

The News story ‘2011 in review’ (Naturs
480, 426-420; 2011) confused its
melanoma treatments: "ipilimumat’ should
read Yamurafenib’.




Toward Interdisciplinary Analyses of the
Links Between Cancer, Heart Disease, and

—————————————— Diabetes——————————

Shared Risk
Factors:

Heart Disease

Smoking
Physical Inactivity
Poor Nutrition
Obesity
Inflammation
Stress

Diabetes



Point-Counterpoint

The New fork Eimes  International Herald Eribune Ehe New York Times January 15, 2012

Su ndayReVieWi The Opinion Pages

OFINION

The Rise of the New Groupthink

By SLFSAN CAIN

Pubfished: January 13, 212

SOLITUDE is out of fashion. Our companies, our schools and our
culture are in thrall to an idea I call the New Groupthink, which holds
that creativity and achievement come from an oddly gregarious place.
Most of us now work in teams, in offices without walls, for managers
who prize people skills above all. Lone geniuses are out. Collaboration
is in.

Ehe New Jork Times January 15, 2012
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Burgeoning Interest and Investment in Studyin
and Facilitating Cross-Disciplinary Collaboratior
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P T The Science of Team Science

PREVENTIVE

MEDICINE ...a rapidly emerging field
The S ” concerned with understanding
e and managing circumstances
s | that facilitate or hinder the

effectiveness of collaborative
(and often cross-disciplinary)
research, training, and
translational initiatives

NORTHWESTERN
UNIVERSITY

Mo - .t %a ot i, NUCATS NI
— Clinical and Translational Sciences Institute
SCIENCE OF

MUCATS Institute, Northwestern Institute for Complexity (NICO) and i X
the Science of Networks in Communities (SONIC) Research Group MDNDAY THURSDAY’ J UNE 24 27' 201 3

proudly present the Fourth Annual International Northwestern University
SCIENCE OF TEAM SCIENCE CONFERENCE Evanston, IL

http://www.scienceofteamscience.org



Conceptualizing Uni-Disciplinary and
Cross-Disciplinary Research



Academic Disciplines

Areas of research that focus on distinctive
substantive concerns (e.g., biological,
behavioral, psychological, social, physical
environmental facts) and emphasize
particular analytic levels (e.g., nano,
molecular, organismic, interpersonal,
organizational, societal), concepts, and
methods. Examples are psychology,
sociology, geology, chemistry, physics, and
biology.




Academic and Professional Fields

Fields of inquiry and practice encompass multiple
disciplinary perspectives that are deemed relevant
for understanding a particular research guestion or
societal problem. Examples of fields spanning
multiple disciplinary perspectives include public
health, public policy, urban planning, sustaindpili
sciences, and social ecology.




A Continuum of Cross-Disciplinary Integration

(Adapted from Rosenfield,
Transdisciplinary Across 1992)

Researchers from different disciplines
work jointly to develop and use a
shared conceptual framework that
synthesizes and extends discipline-
specific theories, concepts, and
methods, to create new approaches to
address a common problem

Interdisciplinary

O

Researchers from diifferent
disciplines work jointly to
address a common problem.
Some integration of
perspectives occurs, but
contributions remain
anchored in their own

Multidisciplinary disciol
isciplines.

Researchers from different disciplines
work sequentially, each from their
own discipline-specific perspective,
with a goal of eventually combining
results to address a common problem

<——— Unidisciplinary

Researchers from a single
discipline work together to
address a common problem

Within



Translational Research and Practic

A subtype of transdisciplinarity in which at
least one academic discipline and one hon
academic epistemology are Iintegrated for
purposes of creating novel approaches to
analyzing and resolving complex community
and societal problems; sometimes referred to
as ‘transdisciplinary action researth



Organizational Scope

Organizational, Geographic, and Analytic Scope
of Transdisciplinary Research
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(Stokols, 2006)



Academic and Non-Academic Perspectives

Scientists/Academicians—discipline-centric and cross-disciplinary knowledge
derived from theoretical analyses and empiricakigsh

L ay Citizens and Community Stakeholder Groups- based on personal
lifestyles, shared interests, subjective experignianilies, and other
community groups

Business L eadersand Other Professional Groups-rooted in the experiences
of businesses and financial institutions, and si@nal training in practice-
oriented fields (e.g., accounting, finance, corgeraw)

Government Decision-M aker s-rooted in institutional governance, political
realities, market dynamics, policy and planningastgies



Arenas of TD Training for Translational Team Sceer

Research Center — Community
Collaborations
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Methods and Tools for
Strategic Team Science



Methods and Tools

* {0 enable the study of team science
(including logic models of the relationships betwee

antecedent factors, emergent processes, and ouscon
INn team science: methods and metrics to evaluaissth
relationships)

* {0 enhance the practice of team science
(including team science guidebooks, toolkits, and

training modules; philosophical dialogue and
collaboration readiness audits)



Strategic Team Science

Maximize cross-disciplinary integration
and Innovation while minimizing the
costs Incurred through scientific and

translational collaboration.



Alternative Infrastructures for Promoting Team Sce

Duration

Shorter-Term Longer-Term

® Virtual collaboratories such as the

® RWJF Active Living Research Teams _ ) _
“triple helix” Social Pharmacy and

D) ) : :
O 5 ® MacArthur Research Networks Pharmaco Epidemiology Group in the
- = Netherlands; the NSF National Virtual
% 3 ® National Academies Keck Futures Obs_ervatory; The ITarge Hadron
- Initiative conferences and seed grants Collider Collaborations supported by
()] the European Center for Nuclear
% Research (CERN)
O ® Institute for Social Research, U. Michigan
Q * NCI Transdisciplinary Research and | e Bond Life Sciences Center, U. Missouri
% -lC-ZrI;iII-rI]II-In[g)J %eEnéecr:SR (TTURC, TREC, | e ganta Fe Institute, New Mexico
E CTJ ’ ) ® Ctr. for Adv. Study in Behav. Sciences,
= ® NCATS Clinical and Translational Stanford
Koy Science Awards Socio Envtl. Synthesis Center, U. Maryland
L J. Craig Venter Institute, San Diego

® NIAID Centers of Excellence for
Biodefense and Emerging Infectious
Diseases

RAND Corporation, Los Angeles
School of Social Ecology, UC Irvine
Arizona State University

® NSF, NIH, NAS, CDC, TD-Net, RWJF, Keck

(these vary according to thgitace-basear virtual qualities size and duration of research
programs numbers of scientists participatingross-disciplinary scope of the research undertaken




Costs Arising from Mis-Matches Between
Research Infrastructures and Participants’Goal

* Behaviora — fragmentation of scientists’ research activities

* Cognitive — information overload arising from participatiam
complex collaborative transactions and multiplel@iobrative spheres

* Socid — interpersonal conflict and strains arising fragivergent
scientific world views and disciplinary biases

* Organizational/Institutionb— “sunk costs” invested in complex
research infrastructures whose duration and sustairtg are unclear

e Scientific/Community/Socigdtainvestments of scarce resources for
scientific research in“lowyield” initiatives; missed disciplinary or
cross-disciplinary discoveries




Studies of Largscale TD Research Centers
Methods, Findings, and Lessons Learned



oo\ Features of Large Cross-Discipling

Disvrision of
Cancer Control and

mrme Research and Training Initiatives

® Solicited through problesfocused RFAs
® Average annual expenditure of $5M per grant

® Usual duration of five years with opportunity for
competitive renewals

® Often incorporate administrative, training, and
translational cores in addition to research project

® Typically comprised of multiple geographically-
dispersed centers and research sites

(Trochim, Marcus, Masse, Moser, Weld, 2008



Rudimentary Model of Transdisciplinary Scientifiol@boratior

Antecedents Processes Outcomes

* Intrapersonal _ * Novel ideas
_ » Behavioral _

» Social _ * Integrative models

* Affective

» Physical environmental * New training programs

* Interpersonal

» Organizational * Institutional changes
* Intellectual

e Institutional * Innovative policies

(Fugua et al., 2004, Stokols et al., 2003, 2005)
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Conceptual Model for Evaluating Collaborative laitves (Hall et al., 2009

Near Term Intermediate Long Term
Markers / Outcomes Markers / Outcomes Markers / Outcomes

IMPACTS

ANTECEDENTS

HEALTH

I I I
rﬁlﬁiﬁc\)/lz YEAR1 YEAR2 YEAR3 YEAR4 YEARS BEYOND



Antecedent, Process, and Product Measures Us
Evaluate NCI Transdisciplinaiigesearch Center:

* Researcher Surveys and Interviews

* Bibliometric Analyses

* Social Network Analyses

* Written Product Analyses



The TREC Baseline Survey March-June 2006

/3 TREC Baseline Survey - Microsoft Internet Explorer

(QfREC TREC Baseline Survey (%fREC

Progress: [ ]

This survey is part of the TREC initiative evaluation. A recent letter, sent to each of the TREC investigators from Robert Croyle and Linda
Mebeling, expressed the importance of the evaluation and we hope you found it helpful in explaining your role in this important endeavor
Click here to review the letter.

The following survey items pertain to your TREC-related activities and experience as well as some pre-TREC research experiences and
perspectives. Your candid responses to the survey items will enable the Mational Cancer Institute to better understand the processes and
autcomes of the TREC Initiative. Moreaver, investigators' collective responses to the survey will provide useful infarmation about the angoing
activities and accomplishments of the TREC centers and suggest ways in which TREC-related research and training activities can be
enhanced ower the course of the TREC Initiative. As specified in the preceding statement of infarmed consent, your responses will remain
confidential. Any future reports of the survey findings will maintain the anonymity of each investigator's individual responses. Ve hope that
you will decide to complete the survey as your responses are vital to the success of the TREC Intiative and other collabaorative research
initiatives,

Thank you in advance for your participation - we greatly appreciate your time and assistance.

Marme: Mathan A. Berger

J—_;:._IBD - Consent Text Here --
O Aceept

m@DecIine

Save and Exil{ Next |

® New survey measures
derived from theoretical
and empirical analyses
of “collaboration
readiness” measures

® Development of an
Online System for
Survey Administration

® Coordination of IRB
Approvals at Multiple
Sites



Sample Research Orientation Items from th
TREC Year-1 Evaluation Survey

Type of
Research Sample Scale Items

There is so much work to be done within my fiedd kieel it is
Important to focus my research efforts with othemny own
UNI discipline.

While working on a research project within my duicie, |

sometimes feel it is important to seek the perspeof other

disciplines when trying to answer particular paofsmy research
MULTI  question.

INTER/  In my own work, | typically incorporate perspectveom
TRANS disciplinary orientations that are different fromymawn.

In my collaborations with others | integrate thesgiand models from
TRANS  different disciplines.

Items rated on a 5-Point Likert Scale: Strongly @jsse to Strongly Agree



Path Diagram for the Research Orientation Scaleidinmg
Factor Loadings and Factor Correlations

[ tend to be more productive working on my own research projects than
working as a member of a collaborative rescarch team.

There 15 50 much work to be done within my held that fecl 1t 15
important to focus my research efforts with others inmy own discipline.

I'he research questions [ am offen interested in generally do not warrant
collaboration from other disciplines,

While working on a research project within my discipline, [ sometimes
teel it is important to seck the perspective of other disciplines when
trving to answer particular parts of my rescarch question

Although [ rely prmartly on kowledge from my pnmary ficld of
interest, [ usually work interactively with colleames from other
disciplines to address a research problem.

[ beheve the beneiits of collaboration among scientists from different
disciplines usually outweigh the incomveniences and costs of such work.

In my own work, [ typically incorporate perspectives from disciplhinary
orientations that are difference from my own.

Although | was trained in a particular discipling; [ devote much of my
tumie to understanding other disciphnes in order to inform my rescarch.

In myv collaborations with others | integrate rescarch methods fom
different disciplines.

[n my collaborations with others [ imtegrate theories and models from

(Ha” et al-, 2007) different disciplines.




Please assess the frequency with which you typically engage in each of the activities listed below using the

following 7-point scale.

a. Read joumals or publications outside of
your primary field

b. Attend meetings or conferences outside
of your pnmary field

¢. Participate in working groups or
committees with the intent to integrate
ideas with other participants

d. Obtain new insights into your own work
through discussion with colleagues who
come from different fields or disciplinary
onentations

€. Modify your own work or research
agenda as a result of discussions with
colleagues who come from different
ficlds or disciplinary orientations

f. [Establish links with colleagues from
different ficlds or disciplinary
orientations that have led to or may lead
to future collaborative work

g. Collaborate with members of your own

TREC centers on developmental projects.

h. Collaborate with members of other
TREC centers on developmental projects

1. Collaborate with investigators from other
TREC centers in ways other than
developmental projects

Never

O

O

Rarely

O

Twice

a
Year

O

O

Quarterly

O

O

Meonthly

O

O

Weekly

O

O

NCI Collaborative
Activities Scale



Relationships Between Research Orientation an
Collaborative Behavior Scores

Those who rank higher on the Uni-disciplinary factor:
¢ Engage in fewer cross-disciplinary collaborative activities (r =-.35)

®  Have fewer collaborators (r =-.36)

Those who rank higher on the Multi-disciplinary factor:
¢ Engage in more cross-disciplinary activities (r = .52)

®  Have more collaborators (r = .36)

Those who rank higher on the Inter/Trans-disciplinary factor:

¢ Engage in more cross-disciplinary activities (r = .45)



Correspondence Analysis of the Degree to Which TCURvestigators
Worked Closely With Each Other to Integrate Ideas
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(Stokols et al, 2005)



Assessing the Value of Team Science
A Study Comparing Center- and Investigator-

Initiated Grants
Kara L. Hall, PhD, Daniel Stokols, PhD, Brooke A. Stipelman, PhD,

Amanda L. Vogel, PhD, MHS, Annie Feng, PhD, Beth Masimore, PhD, Glen Morgan, PhD,

Richard P. Moser, PhD, Stephen E. Marcus, PhD, David Berrigan, PhD
This activity is available for CME credit. See page A3 for information.

Background: Large cross-disciplinary scientific teams are becoming increasingly prominent in the
conduct of research.

Purpose: This paper reports on a quasi-experimental longitudinal study conducted to compare
bitliometric indicators of scientific collaboration, productivity, and impact of center-based transdis-
ciplinary team science initiatives and traditional investigator-initiated grants in the same field.

Methods: All grants began between 1994 and 2004 and up to 10 years of publication data were collected
for each grant. Publication information was compiled and analyzed during the spring and summer of 2010,

Resuits: Following an initial lag period, the transdisciplinary research center grants had higher
overall publication rates than the investigator-initiated R01 (NIH Research Project Grant Program)
grants. There were relatively uniform publication rates across the research center grants compared to
dramatically dispersed publication rates among the R01 grants. On average, publications produced
by the research center granis had greater numbers of coauthors but similar journal impact factors
compared with publications produced by the R0I grants.

Concluslons: The lag in productivity among the transdisciplinary center grants was offset by their
overall higher publication rates and average number of coauthors per publication, relative to
investigator-initiated grants, over the 10-year comparison period. The findings suggest that trans-
disciplinary center grants create benefits for both scientific productivity and collaboration.

(Am | Prev Med 201 2:42(2%157-163) Published by Elsevier Inc. on behall of Amercan Joarnal of Preventive

Medicine

Background

he rapid proliferation of scholarly knowledge and

I the increasing complexity of social and scientific
problems have prompted growing investments in

team science initiatives." ® These initiatives typically last

From the Division of Cancer Control and Popalation Sciences {Hall, Sti-
pelman, Morgan, Moser, Berrigan), Mational Cancer Institute; the Center
for Bioinformatics and Computational Biolegy (Marcas), Natonal Insi-
tute of General Medical Sciences, NIH, Bethesda, Clinical Research Direc.
torate/CMRP (Vogell, SATC-Frederick, Tne.. NOI-Froderick, Fraderick,
Maryland; Discovery Logic (Mastmone), Rockville, Maryland; the Schoal of
Secial Feology (Stokols), Unbversity of Califomia, Irvine, Irvine, Califormia;
and Feng Consulting (Feng), Livingston, New lerscy

Stephen Marcus was emploved at the Nasonal Cancer Institute when
this research was completed.

Address corresponadenee fos Kara 1. Hall, Phi, the [Nvision of Cancer
Coninel and Populution Sciences, National Cancer Institute, 6830 Execu-
tive Hlwd., MSLC 7338, Executive Mara North, Room 4078, Bethesds MDD
20892, E-mail: hallkag@ma:l.nih gov,

OF49-3797/ 536,00

doi MDA L amepre 2001000011

Published by Elsevier Inc. on behalf of American Journal of Preventive Medicine

5 to 10 years and are dispersed across different depart-
ments, institutions, and geographic locations.™* ~*" Many
of these initiatives are based on the belief that team-based
research integrating the strengths of multiple disciplines
may accelerate progress toward resolving complex soci-
etal and scientific problems.'"* The health sciences, in
particular, have embraced this approach to address per-
vasive public health threats such as those associated with
smoking, obesity, and environmental carcinogens.** "
Cross-disciplinary collaboration ranges from the least-
integrative form of team science, multidisciplinary collab-
aration, o the most-integrative, transdisciplinary collab-
oration, with interdisciplinary  collaboration falling
between those,'"** Participants in multidisciplinary and
interdisciplinary collaborations remain conceptually and
methedologically anchored in their respective disci-
plines, although some exchange of diverse perspectives
cccursamong research partners. Participants in transdis-
ciplinary collaborations transcend their disciplines, en-

Am | Prev Med 201 242(2):157-163 167



Publications Generated by TD Center Grants ar
RO1 Investigator-Initiated Grants
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TD center publications have longer start up peroonpared to
RO1grants but become more productive over time.

(Hall, Stokols, Stipelman, Vogel, et. al., 2012)



Stacked RO1 Co-Authorship Network (from Hall et al., 2011)
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A TREC Written Products Protocol

Transdisciplinary Rewsarch on
Energetics and Cancer Centers

Sample Items

VI.  Indicate your subjective rating of the proposal regarding 1ts type of cross-disciplinary
mtegration (select one):

Definition of cross-disciplinary N . .
Type int tion 1 5 Example of cross-disciplinary integration type
Umidisciplinarity 1= a process m which
{1} researchers from a singls discipline work A team of pharmacologists collaborate on a Iabomatory study of the
Unjrljscip]inaljr topether to address a commen research relafionships between mcotine consumphion and menlin metabolism
problem.
Mulndisciplinarity 1o 3 sequentia process | 4 upnmacologist, health psychologist, and newroscientist each
':2} wm‘kﬁ;dependmrh:eathﬁmhis P —— 2 toal_m:lli— i 'mhmﬁ“’s
D Multidiscipli djsdplhemiﬁc];ugpecﬁfm with a goal of :Eseamhmﬂlﬂ.rmspac’hveﬁeldsp&ﬂamgintbzhﬂ:sbetwem
tidisciplinary = condinia o bn g nicotine consumption changes in brain chermstry and calonic intake
jraearch ngl 1 mduced by mcotine, and physical actvity levels.
Inmterdisciplinarity 15 an interactive process in. | A phamacelogist, health psychologist, and newosoentist conduct a
which researchers work jointly, each drawing collaborative study to examine the interrelations between patterns of
3)
]:] e Een from hus or her own disciphne-specific micohne consumption, brain chemstry, calornie mtake, and physical
iﬂfﬂdlSCIPJmﬂI}’ perspecirie, to address a commeon research activity levels. Thewr research design mectporates conceptual and
problem. methodological approaches drawn from each of their respective fislds.
Tl A d s A pharmal:ulogist, health pE_ydmlngist amimsmanhst c_ani_w:! a
by whi rese’:,m jmvm?ia collaborative study to examine the inferrelations between micotine
hich chers work 4 elap consumption, brain chermistry, calone intake, and physical activaty
[l e e |
Transdisciplinary Ay E:mﬂm md::rr iodsrmaﬁe Based on their discussions, they develop a neurcbehavioral model of
new models and language to address a ﬂmlm];sbetwamtnba:cuconsmﬂpﬂmhﬂmm,m
i research probl metabolism physical actmaty, and obesity that intemates and extends
the concepts and methods drawn from thewr respective fields.

VII. Indicate your overall subjective rating of the proposal regarding the scope of
transdisciplinary integration. In other words, indicate the breadth or extent to
which there 1s mntegration of analytic levels, analytic methods, and discipline-specific
concepts (circle one number):

1

Hone

2 3 4 5 ]

Moderate

-
(-]
k=]

10

Substantial




Changes in Cross-Disciplinary Integration from
2006 to 2007 TREC Pilot Proposal Ratings

Cross-disciplinary Integration: A Comparison between 2006
and 2007 Proposal Rating

80+

70+

60

50+

Percent 401
30-

20+

104

0

m 2006
m 2007

The percentage of proposals incorporating eithettimor
Inter-disciplinary approaches increased from 2002007 .



NAKFI Written Products Protocol

KECK FUTURES INITIATIVE Adapted from the NCI WPP
Type of Cross- Number of Grants Project Characteristics
Disciplinary Integration
Transdisciplinary 1 Creative integration of

disparate disciplines (tools,
concepts, or methods)
leading to a new idea

Interdisciplinary 3 Application of tools and
theories of one discipline to
another

Consolidation / synthesis of
different research areas

Multidisciplinary 5 Investigators working
separately on different areas
of the problem without
much integration

Unidisciplinary 2

Sample ratings of seed grant reports in terms eirth
unidisciplinary or cross-disciplinary emphases



pa

KECK FUTURES INITIATIVE

NAKFI Seed Grant Report Measure

Quantitative Ratings
Reviewers:

Facets of Integration

Concepts 3
Implementation 1
Analytic levels 2
Analytic methods 2
Discipline-specific concepts 3

Broad Measures
Intellectual quality
Creativity

Scientific impact
Societal impact
Overall quality
Inter-rater Reliability:

R N R I - 7

B W MW

B L T = =

Scientific Contributions Identified
Development of a new theory

Extension of an existing theory
Development of a new methodology
Development of a new translational tool
Development of a new device

Other Contribution

KN & [~

Collaborative Resources Identified
Development of a new research center
Grant support from other sources
Additional institutional support
Graduate student and/or post-doctoral
scholar research support

New research collaborations
Organization of interdisciplinary meetings
Development of electronic resources
Establishment of new interdisciplinary
training programs

Each seed grant report was evaluated by at leastiinependent
peer reviewers on both quantitative and qualitathimensions.




Evaluation of NAKFI Seed Grants
Using the Written Products Protocol

-

KECK FUTURES INITIATIVE

Figure 1: Schematic Representation of Correlations between WPP Items
Genomics & Smart Prosthetics Data Combined (N=25)
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Practical Implications and
Future Directions



Multiple Influences on the Effectiveness of Teane8ce

Interpersonal
v Members' familiarity, informality, and social H H
Intrapersonal ¥ Herners amilianty Y Organizational

v Diversity of members' perspectives and abilities . . .

» Ability of members to adapt flexibly to changing v Presence of strong organizational incentives to
v Members' attitudes toward collaboration and task requirements and environmental demands support collaborative teamwork
their willingness to devote substantial time and v Regular and effective communication among v Non-hierarchical organizational structures to
effort to TD activities members to develop common ground and facilitate team autonomy and participatory goal

consensus about shared goals setting

v Members' preparation for the complexities and

v Breadth of disciplinary perspectives represented
tensions inherent in TD collaboration

within the collaborative team or organization

v Organizational climate of sharing

v Frequent opportunities for face-to-face
communication and informal information exchange

v Establishment of an hospitable conversational
space through mutual respect among team
members

v Participatory, inclusive, and empowering
leadership styles

Collaborative
Effectiveness of

Cross-Disciplinary
Team Science

Physical Environmental

v Spatial proximity of team members'
workspaces to encourage frequent contact and
informal communication

v Access to comfortable meeting areas for group
discussion and brainstorming

v Availability of distraction-free work spaces for

::r:)(il:}/igj::tlilgﬁfytasks requiring concentration or v Cooperative international policies that facilitate v Provisions for high level data security, privacy,

; . , exchanges of scientific information and TD rapid access and retrieval
v Environmental resources to facilitate members collaboration

regulation of visual and auditory privacy v Environmental and public health crises that
prompt inter-sectoral and international TD
collaboration in scientific research and training

Technological

v Technological infrastructure readiness

Societal /Political

v Members' technological readiness

v Enactment of policies and protocols to support
successful TD collaborations (e.g., those ensuring
ethical scientific conduct, management of
intellectual property ownership and licensing)

(Stokols, Misra, Hall, Taylor, & Moser,
2008



High-Leverage Collaboration Readiness Factt

® |Leaders with collaborative and inclusive orientasio

® Strong institutional support for cross-disciplinagllaboration
® Environments and technologies that enable colldioora

® Participants share a strong commitment to CD coliatiion

® Team members have worked together on prior projects

® Ample training and experience in cross-disciplinggm science



The Ecology of Translational Team Science Cente

Research Center — Community
Collaborations
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(Stokols, 2012)



Externalizing Shared Values and Team Identity
Through the Physical Environment

Google-Zurich LSA Associates, Irvine, CA



Educational Challenge Posed by the Requiremenigai Science

Nurturing a Transdisciplinar@rientation

A set of personal attributes that emerges
gradually over the course of a scholar’s
career and Is shaped through exposure to

multiple learning environments, mentors,

and research settings



Undergraduate Interdisciplinary Research Team:




Key Facets of a TD Orientation

TD Values- that predispose students, scholars, and practii®m@wvard
acquiring a broad understanding of research andetat problens; the
motivational core of a TD orientation

Beliefs—that integrating concepts and methods from divéedds is
essential for achieving important scientific anaistal advances

Attitudes —favorable toward engaging in integrative scholagshi
bridging multiple disciplines

Behaviors— conducive to learning about and synthesizing cotscapd
methods from disparate fields, and collaboratingetfvely as a
research team member

Conceptual skillsand knowledge — that enable scholars to traverse
multiple levels of analysis and to consider thenrglations among them,;
synthesize disparate disciplinary approaches; aagetbp novel
conceptualizations that transcend pre-existing twiass and theories




Methods and Tools to Enhance the
Practice of Team Science



NIH Ombuds Office — Team Science Field Gui

Collaboration &

Team Science:

A Field Guide
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lL. thheﬂe Ben 1ett
Howar'd Gadlin

Samantha Levine-Finley

https://ccrod.cancer.gov/confluence/display/NIHOMBHome
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Team Science Toolkit

About Team Sclemcs | About the Toolkit Discover Cormtributs Conmnet MNews & Events 1

DiSCOVEr what resources are available..

Tte Towkit provides a wealth of resowrces for team scentists, induding prestical ool G
use with your clleagues, such a5 team assessment guides dnd training réscurces.”

— Mol Fallk-Krrpsinesd, Dvoootor, R 2ot Togur .‘l_'q'q,._g:p et and Dovelomant,
Northwastern Uinfsersity Clinkay and Trarsiatioanal Soence Institute
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SciTSOnline Training Modules
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