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Overview

Conceptualizingross-disciplinay andtrans-epistemic
research, and complexities that arise when efforts are made
clearly distinguish among them

. What makes participation in team-based TD or TE research
strateqgc or non-strateqe (in terms of the ratio of collaborative
Innovations achieved vs. opportunity costs incurred)?

Methods for gaugingesearch and policy innovatisrspurred
by TD and TE research, as well as personal and shared
opportunity cost incurred through collaboration

Implications fonmproving the fi between team members, their
research goals, and alternative infrastructures for sustaining
collaboration such as place-based research centers and
Institutes, as a basis for enhancing the strategic value of TD
and TE collaborations
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Conceptualizing Cross-Disciplinary
and Trans-Epistemic Research



Burgeoning Interest and Investment in Studying
and Facilitating Cross-Disciplinary Collaboration
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Continuum Ranging from Disciplinary to
Cross-Disciplinary Forms of Collaboration

Unidisciplinary - researchers from a single discipline work together

to address a common problem

Multidisciplinary - researchers from different disciplines work
iIndependently or sequentially, each from his or her own disciplinary-
specific perspective, to address a common problem

Interdisciplinary - researchers from different disciplines work jointly
to address a common problem and although some integration of their
diverse perspectives occurs, participants remain anchored in their
own fields

Transdisciplinary - researchers from different disciplines work

jointly to create a shared conceptual framework that integrates and
moves beyond discipline-specific theories, concepts, and approaches
to address a common problem

(Rosenfield, 1992)



Complexities That Arise When Attempting to Distinguish
Between Different forms of Cross-Disciplinary Research

¥l

¥l

Solo-investigator as well as team-based forms of uni-, multi-, inter,
and transdisciplinaryresearch

UD, MD, ID, and TD forms of cross-disciplinary research are highly
Interdependenind usually occur in varying degrees and at different
times within the same research program)

Limitations of the disciplineconstruct relative to other epistemologies
knowledge culturesr thought styles

Methodological challenges of calibrating the import of intellectual and
policy innovationgroduced by UD, MD, ID, and TD research

Alternative pathways and sequenoé$JD, MD, ID, and TD processes
in academic research and community practice, sometimes originating
within a community sector while at other times emanating from an
academic context



AcademicDiscipline!

A Peld of research that focusesastinctive
substantive concerrs.g., biological, behavioral,
psychological, social, physical environmental
facts) and emphasizggarticular analytic levels
(e.g., nano, molecular, organismic, interpersonal,
organizational, societal)lconceptsandmethods




Diverse Knowledge Culturés

Individual Knowledge — based on personal lifestyles, identities, subjective
experiences and reflections

Local Community Knowledge— stemming from the cumulative shared
experiences of families, businesses, communities

Specialized Knowledge- discipline-centric knowledge derived from theoretical
analyses and empirical research

Organizational Knowledge- rooted in institutional governance, political
realities, market dynamics, policy and planning strategies

Holistic Knowledge— based on broad-gauged linkages among multiple
knowledge cultures toward the goal of achieving comprehensive, contextua
oriented understanding of community and societal challenges; oriented tow
achieving visionary and novel solutions to practical problems

(Brown, 2010; Pant, 2009)



Thought Styles and Paradigms

" Characterized by a specific ways of viewing the
world; distinctive perceptual or analytic
perspectives rooted in the methods, theories, quality
criteria, and ongoing questions pursued by the
members of particular fields; a by-product of the
cumulative efforts of a Othought collectiveO

"' Similarities and differences between thought
styles, styles of reasoning, and scientific
paradigms; generic vs. substantive thought styles

(cf., Fleck, 1979; Hacking, 1985; Kuhn, 1970; Pohl, 2011; Rupert & Crombie, 1995)



Transdisciplinary (TD) Research

An Integrative process whereby scholars and
practitioners representing different disciplines and
epistemologies work jointly to develop and use
novel conceptual and methodological approaches
that synthesize and extend discipline-specific
theories, methods, and translational strategies to
yield innovative solutions to particular scientific
and societal problems.

(Stokols, Hall, & Vogel, in press)



Trans-Epistemic (TE) Research

A sub-type of transdiscipinarity in which at least
one academic discipline and one non-academic
epistemology or knowledge culture are
Integrated for purposes of creating novel
approaches to analyzing and resolving complex
community and societal problems; sometimes
referred to as Otransdisciplinary action researchO



Varieties of TD and TE Collaborations

Scientific Teams- researchers from different disciplines who
are working to develop collaborative intellectual and
research products (e.g., novel theories, methods for studying
particular problems) b TD collaboration

Community Coalitions - researchers from various fields who
are working with community members to translate scientific
evidence into new interventions aimed at reducing societal
problems B TE collaboration

Inter-Sectoral Partnerships- representatives of community
organizations (at local, state, national, and international
levels) who coordinate their efforts to implement new policies
and programs for improving environmental, social, and
public health outcomes B TE collaboration




Organizational, Geographic, and Analytic Scope
of Transdisciplinary and Trans-Epistemic Initiatives
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What makes participation in team-based TD or TE resea
strategic or non-strategic?



Strategic TD and TE Collaboration

An approach to planning and managing team-based
research projects that:

(1) mobilizes particular arrangements or infrastructures
for conducting collaborative research,

(2) within one or more domains of inquiry,

(3) In a manner that optimizes the prospects for
achieving intended scientific and societal innovations,

(4) while minimizing potential opportunity costs
associated with the collaboration.



Different Vantage Points on Defining and
Achieving Strategic Team Science

*'Individual Scientists

*'Research Institutions

*"Funding Agencies and Foundations
*'Elected Officials and Policy Makers

*"Community Partners and Stakeholders



Examples of Alternative Infrastructures for
Sustaining Collaborative Research

*NIH Transdisciplinary Research and Training Cente

*National Academy of Sciences Keck Foundation Fu
Initiative (NAKFI) Conferences, Seed Grants

*'MacArthur Research Networks

*Robert Wood Johnson Foundation Active Living
Research Grants

o'Multi-site Virtual Collaboratories and Networks

(these vary according to their place-basedr virtual qualities size and duration of
research grantsnumbers of scientists participatingross-disciplinary scope of the
research undertaken



Identifying Scientific and Societal Innovations
Achieved Through Collaborative Research

*'Highly novel paradigm-shifting and paradigm creating
iInnovatiors are the hallmark of TD and TE research
relative to uni-, multi-, and interdisciplinarity

*'The science of team science has given much attention
measuring collaborative processes but is just beginning
elucidate the links between teamwork and the achieven
of intended (or serendipitous) iInnovations

*'Benefits of developing moexplicit typologies of scientific
and societal outcomes of team research




Identifying and Evaluating TD and TE Innovations

Efforts to identify and assess
the magnitude of TD and TE
Innovations must be framed In
relation to particular research
and societal contexts

(cf., Carew & Wickson, 2010; Spaapen & Dijstelbloem)



Tracing the Contextual Roots and Significance

of TD and TE Research Innovations

" TD and TE innovations are fueled by the tension

between an existing research or poliagdscape
and an imagineduturescapg of research and
practice possibilities that has not yet been fully
charted and cultivated.

As Innovative research futurescapes linking multiple
disciplines and epistemologies are gradually mapped
and elaborated, they establish a new reference point
for identifying future TD and TE departures toward
newly emerging futurescapes and innovations

(Stokols, Hall, & Vogel, in press)



Some Dimensions of TD and TE Innovations

*"Temporal scopeb proximal, discrete vs. distal, cumulative; near-tel
vs. mid- and longer-term research outcomes

*"Within domainvs.cross-domain advances in scientific thinking and
research methods, metrics and measures (Gretchen J&2406
dimension of small vs. large scale scientific innovations)

*"Paradigm elaboratiorvs.paradigm shiftingandparadigm creating
Innovations (Jerald Hag&/1980 dimension of incremental vs. radic
Innovations)

*"Translational valueof scientific innovations for developing new and
more effective public policies and targeted interventions to alleviat
community problems




Opportunity Costs Arising from Mis-Matches Between
Research Infrastructures, Substantive Domains, and
Intended Innovations

*"Behaviora B fragmentation of scientigtéesearch activities

*"CoqgnitiveP information overload arising from participation in compley
collaborative transactions and multipigmllaborative
sphereg\fGonzalez & Mark, 2005)

*"Socid P interpersonal conflict and strains arising from divergent scier
world views and disciplinary biases (Eigenbrode et al., 2007, Klein, 2

*"Organizational/InstitutionbP Afunk costdjnvested in complex researct
Infrastructures whose duration and sustainability are unclear

*"Scientific/Community/SocidtRinvestments of scarce resources for
scientific research in large ye&tbw-yieldAjnitiatives; Ahissedly
disciplinary or cross-disciplinary discoveries



Implications for Enhancing the Strategic Value of
TD and TE Collaborations

|
® From the outset and over the course of a collaborative project,
explicitly consider the kinds of scientific innovations that the tear
aspires to achieve during a particular time span.

" |dentify the distinctive features and potential trade-offs among
alternative infrastructures for implementing team science and cr
an infrastructure that is best suited for achieving the teamOs hig
priority innovations.

11
® Anticipate opportunity costs associated with particular research
Infrastructures and take steps to avoid or reduce them.

11
® Periodically refine the infrastructure for conducting team science
optimize the achievement of intended or serendipitous innovatio
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Methods for Evaluating Collaborative Innovations
and Opportunity Costs



Strategic Evaluations of TD and TE Initiatives

Ethose that apply evaluation resources efficiently to
yield information about achieved innovations and

cumulative costs associated with particular programs,
In @ manner that is responsive to the needs of multiple

stake-holder groups including:
*"'scientists and trainees
‘"funding organizations
" ]
® policy makers

" ]
® translational partners



Growing Investments in Research Centers
in the US and Other Nations

OPerhaps no single development has changed the
landscape of research funding and operations in
the United States more than the rise of the research
centerECenters have existed for quite some time,
but funding for such ventures has gone from a
small-scale curiosity to a major component of the
research budget for such organizations as the NSF,
NIH, and other federal agencies over the past
several decades.O

(Gray, 2008)



Conceptual Model for Evaluating Collaborative Initiatives

Near Term Intermediate Long Term
Markers / OQutcomes Markers / OQutcomes Markers / OQutcomes

IMPACTS
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e YEAR1  YEAR2 YEAR3 YEAR4 YEARS5  BEYOND



Process and Product Measures Used to Evaluate
Collaborative Eftectiveness and Outcomes of
NIH Transdisciplinary Research Centers

" Researcher Surveys and Interviews
"' Peer Reviews of Progress Reports
" Written Product Analyses

"' BibliometricAnalyses

" Social Network Analyses



Research Orientation Scale (ROS)

¥ Component of collaborative readiness

¥ Designed to assess continuum of

disciplinary integration as defined by
Rosenfield1992)



Path Diagram for the Research Orientation Scale Items
Including Factor Loadings and Correlations

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

There is so much work to be done within my ficld thatl feel it is
important to focus my rescarch cfforts with others in my own discipline.

The rescarch questions [ am often interested in gencrally do not warrant
collaboration from other disciplines.

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

Although [ rely primarily on knowledge from my pnmary ficld of
interest, [ usually work interactively with colleagues from other
disciplines to address a rescarch problem.

[ believe the benefits of collaboration among scientists from different
disciplines usually outweigh the inconveniences and costs of such work.

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

Although [ was trained in a particular discipline, [ devote much of my
time to understanding other disciplines in order to inform my rescarch.

In my collaborations with others [ integrate rescarch methods from
different disciplines.

(Hall et al., 2008)

Data based on NCI In my collaborations with others [ integrate theories and models from
TREC Evaluation Survey different disciplines.




Please assess the frequency with which you typically engage in each of the activities listed below using the
following 7-point scale.

Never Rarely Once Twice Quarterly Monthly Weekly

Yoar  Yer

a. Read joumals or publications outside of 0 0 0 0 0 0 0
your primary field

b. Attend meetings or conferences outside 0 0O 0 0O 0O 0 0
of your primary field

c. Participate in working groups or O 0 0 0 O 0 O
committees with the intent to integrate
ideas with other participants

d. Obtain new insights into your own work O O O 0O O O O
through discussion with colleagues who
come from different fields or disciplinary
orientations

€. Modify yourown work or research 0 0O 0 0 0 0 0O
agenda as a result of discussions with
colleagues who come from different
fields or disciplinary orientations

f. Establish links with colleagues from 0 0 0 0 0 0 0
different fields or disciplinary
orientations that have led to or may lead
to future collaborative work

g. Collaborate with members of your own O 0 0 0 O 0 0
TREC centers on developmental projects.

h. Collaborate with members of other O O 0 O O 0 O
TREC centers on developmental projects

i. Collaborate with investigators from other [] O 0O O O 0O O

TREC centers in ways other than
developmental projects

TREC Collaborative
Activities Scale



Charting The Intellectual History of a

Research Organization

Evolution of Intellectual Themes

*" Which ideas were present at the outset of the center?

Whic]
Whic]
Whicl
Whicl

h 1deas were dropped 1n subsequent years?
1 new 1deas emerged later 1n the project?

h 1initial ideas were modified over time?

1 1deas were 1ntegrated with previously separate

1deas?



Peer Review of Progress Reports

Please rate progress in each of the following
outcome areas:

No
progress

Limited
progress

Moderate
progress

Significant
progress

Not
applicable

Transdisciplinary Integration

Collaboration

Training

Methods

Science and Models

Interventions

Publications

Internal Recognition & Support

External Recognition & Support

Communication

Policy Implications

Translation to Practice

Health Outcomes




Written Products Protocol

Protocol Criteria

11
® Listing of centers involved in proposal, researchers and their
disciplines, departments and institutions

" Coding of disciplines, levels of analysis, and methods of analy

o' Ratings of type of cross-disciplinary integration and scope of -
Integration

Review and Consensus Process

*" Two iIndependent reviewers of each proposal

] |
® Moderator and expert panel member participated along with tt
two reviewers in the review and consensus process



Multiple Levels of Anal

Developmental Proj

ysis Reflected 1n
ect Proposals

4 of 7 levels of analysis were
represented across the year-1
pI’OpOS&lS (developed by participants in

a 5-year TD research and training center):

»  Molecular & Cellular
r+ Individual

# of Proposals

+ Group & Interpersonal

 + Organizational & Institutional
+ Community & Regional

» Societal & National

+ Global

Number of Levels of Analysis

10,

within Proposals

SO N B~ OO O

1 2 3 4
# of Levels of Analysis



Bibliometric Analyses

Quantitative assessments of scientific publications, the works the
cite, and the citations of them

Source of objective information about the quality and productivity
of scientific work

Can be used to estimate the influence and impact of publications

Possible to track changes in quality and productivity of research
over time; these comparative analyses can help to identify the
scientific and societal impacts of TD and TE initiatives



Publications Generated by TD Center Grants and
RO1 Investigator-Initiated Grants

600
500 -

400 -

300 =—4—TTURC

200 - ——R01_stacked

Cumulative Publications

RO1 long
100

0 +1I=&
1 2 3 4 5 6 7 8 9 10

ProjectYear

TD center publications have longer start up period compared to
RO1grants but become more productive over time.

(Hall, Stokols, Stipelman, Vogel, et. al., 2011)



Mapping Co-Authorship Networks in Tobacco Use Research

(Zoss & Borner, 2011)
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Implications for Enhancing the Strategic Value of
TD and TE Collaborations



Gauging the Effectiveness of Team Science

¥'Team science initiatives are not uniformly
generative; their effectiveness 1s context-
dependenind is jointly influenced by
several key environmental, organizational,
technological, intra- and interpersonal factors

¥ j

The generative processes and outcomes
achieved through team science are stage-
dependenind vary substantially over the
course of a collaborative 1nitiative



Contextual Factors That Influence the Effectiveness of TD
and TE Collaboration at Multiple Levels of Analysis

Intrapersonal

I Members' attitudes toward collaboration and
their willingness to devote substantial time and
effort to TD activities

I Members' preparation for the complexities and
tensions inherent in TD collaboration

! Participatory, inclusive, and empowering
leadership styles

Interpersonal

I Members' familiarity, informality, and social
cohesiveness

! Diversity of members' perspectives and abilities
! Ability of members to adapt flexibly to changing
task requirements and environmental demands

! Regular and effective communication among
members to develop common ground and
consensus about shared goals

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

Physical Environmental

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

I Access to comfortable meeting areas for group
discussion and brainstorming

! Availability of distraction-free work spaces for
individualized tasks requiring concentration or
confidentiality

I Environmental resources to facilitate members'
regulation of visual and auditory privacy

Collaborative
Effectiveness of

Transdisciplinary

Science Initiatives

Organizational

I Presence of strong organizational incentives to
support collaborative teamwork

I Non-hierarchical organizational structures to
facilitate team autonomy and participatory goal
setting

I Breadth of disciplinary perspectives represented
within the collaborative team or organization

! Organizational climate of sharing

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

Societal/Political

! Cooperative international policies that facilitate
exchanges of scientific information and TD
collaboration

I Environmental and public health crises that
prompt inter-sectoral and international TD
collaboration in scientific research and training

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

Technological

I 'Technological infrastructure readiness
I Members' technological readiness

I Provisions for high level data security, privacy,
rapid access and retrieval

(StokolsMisra, Hall, Taylor, & Moser, 2008




Strengths and Limitations of Place-Based Research Centers

Strengths
11
® Shared data, computing and analytic resources, economies of scale

*" Planned serendipityNscheduled opportunities for exchange of ideas among
participants trained in different fields, potential for collaborative innovations

*'TDand TE training, career development opportunities

[Limitations

II - - - - - -
® Considerable efforts are required to implement and sustain organizational
Infrastructures,; gradual reactance against non-research maintenance tasks

1
® Tendencies toward group think, marginalization of peripheral members, and
bureaucratic routinization

*" potential for Omission creepO as center members and leaders change over
centers are poroustembers belong to non-center collaborative networks t
compete for their time

11
® Center-based infrastructures are more static than newly emerging ideas anc
networks, which evolve more fluidly over time



Degree to Which Transdisciplinary Center Investigators Work
Closely With Each Other to Integrate Ideas
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Neuroscientists and Behavioral ScientistsAS8emantic Differential
Ratings of a TD Research Center Over Successive Years
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(Stokols et al., 2005)



Avoiding Mis-Matches Between Team Members’ Collaborative
Orientations and Center-Based Infrastructures for Team Research

Examples of Team Members’ Personal Orientations

" Tertius Gaudes(Simmel, 1950) — inclination of an individual to keep
separated two or more others who are linked to him or her

" Tertius Lunges(Obstfeld, 2005) — inclination of an individual to
create or facilitate ties among people in oneOs social network; team
members who are more active in introducing dissimilar others and
facilitating coordinated action among them are likely to be more
iInvolved in combinative activities that promote innovation

" Transdisciplinary Orientatio (Stokols, 2010) — a set of collaborative
values, attitudes, beliefs, cognitive skills, and behaviors that emerges
gradually over the course of a scholarOs career; shaped through
exposure to multiple learning environments and mentors



Key Facets of a Transdisciplinary Orientation

¥I

Values- that predispose one toward acquiring a broad understanding o
research and societal problems; the motivational core of a TD
orientation

Attitudes — favorable toward engaging in integrative scholarship
bridging multiple disciplines

Beliefs— that integrating concepts and methods from diverse fields is
essential for achieving important scientific and societal advances

Conceptual skills and knowledge- that enable scholars to traverse
multiple levels of analysis, synthesize disparate disciplinary approache
and develop novel conceptualizations that transcend pre-existing
constructs and theories

Behavioral repertoire - conducive to learning about and synthesizing
concepts and methods from disparate fields, and collaborating effectiv
as a research team member




Team Capacity for Collaboration and Innovation in Relation to
Members’ TD Orientation and Organizational Resources

Center-Based Collaborative Resources

Weak Strong
Low Collaborative Coordination costs to
Weak Capacity and Potential for the team are high; low to
Innovation moderate potential for
Innovation
TD Orientation
Opportunity costs to High Collaborative
Strong the individual are high; | Capacity and Potential for
low to moderate potential Innovation
for innovation




Matching Collaborative Infrastructures With
Core Research Goals

¥ Large place-based centers and institutes may be
ideally structured for mission-oriented, paradigm-
creatingresearch programs, where team members’
collaborative orientations, shared facilities, and
supportive organizational climates may be essential
for achieving broad-gauged TD and TE innovations

¥'Smaller place-based teams, virtual networks of
geographically dispersed partners, or short-term
intensive conferences among prospective
collaborators may be better suited to the realities of
TD and TE teams that are working to resolve
relatively delimited scientific and societal problems



Translation of SciTS Findings into Guidelines
for Improving Future TD and TE Collaborations

¥' Collaboration readiness aUdiISigenbrode et al., 2007; Olson et al., 201C

] . . .
¥' Collaboration training reSOUrCe@oALESCE Online Training Modules;
NCI Team Science Toolkit and Listserv; NIH OmbudsmanGOs Office Field Guide to
Collaborative Research)

¥' Formative evaluation for continuous quality improvement

¥' Develop educational strategies for training a new generatic
of TD and TE scientists and practitioners



