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An ongoing conversation in the Information Systems literature addresses the concern, “How can we conduct
research that makes a difference?”  A shortage of high-impact research will, over time, challenge the identity
and weaken the viability of IS as an academic discipline.  This paper presents the systematic high-impact
research model (SHIR), an approach to conducting high-impact research.  SHIR embodies the insight gained
from three streams of high-impact research programs spanning more than 50 years.  The SHIR framework rests
on the proposition that IS researchers can produce higher-impact contributions by developing long-term
research programs around major real-world issues, as opposed to ad hoc projects addressing a small piece
of a large problem.  These persistent research programs focus on addressing the entirety of an issue, by lever-
aging multidisciplinary, multiuniversity research centers that employ a breadth of research methods and large-
scale projects.  To function effectively, SHIR programs must be sustained by academic and practitioner
partnerships, research centers, and outreach activities.  We argue that SHIR research programs increase the
likelihood of high impact research.

Keywords:  Research impact, IS research methodology, multidisciplinary research, value of IS research,
multimethodological research, systematic high-impact research model, SHIR, research transition
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Introduction

“Do you want to spend the rest of your life selling
sugared water, or do you want a chance to change
the world?”

Steve Jobs, convincing John Sculley to
leave Pepsi to work for Apple

What is high-impact research?  The highest-impact research
is that which informs design and practice; that improves out-
comes of interest in the field and across society.  It is research
that makes a difference that matters to the real world.  It is
work well-cited in its own and related fields, not because of
academic popularity, but because it sets important directions
for real-world issues.  It expands boundaries, reframes para-
digms, or opens new lines of inquiry.

There is, however, an ongoing conversation in academia
about the shortage of high-impact research.  The translational
research movement in Medicine, and the oriented basic
research, engaged scholarship, strategic research, and entre-
preneurial research movements in other fields reflect this
concern (Feldman et al. 2006; Limayem et al. 2011; Siegel et
al. 2007; Stokes 1997; Van de Ven 2007).  Some in the IS
field are also expressing concern with our research impact
(Hevner and Chatterjee 2010; Wieringa and Moralı 2012).
Over time, a scarcity of high-impact research in IS would
challenge our identity and our viability as an academic disci-
pline (Agarwal and Lucas 2005).  Among the unique purposes
that define IS as a field and distinguishes us from our refer-
ence disciplines is our aim to “improve the ways people create
value with information” (Nunamaker and Briggs 2011,
emphasis added).  By definition, then, we should conduct
high-impact research; yet we still struggle to do so.

One reason may be that some definitions of IS are so narrow
as to almost define our field out of existence.  Some argue, for
example, that studies of systems for medical diagnosis,
national security, art conservation, or criminal investigation
should not be published in IS journals because they do not
directly concern decision making by business managers.  An
information system, though, is a systematic way to create
value with information (Nunamaker and Briggs 2011). 
Hence, if it deals with information and value, then it belongs
within the scope of IS.  To increase the impact of our re-
search, therefore, we should pursue research in every domain
where systematic information could make a difference.

Another barrier to high-impact IS research is the wicked
nature of our problems.  Wicked problems resist resolution
because they are complex and involve multiple, difficult-to-
discover requirements that tend to change frequently, some-

times with conflicting or even mutually exclusive goals and
constraints (Churchman 1967).  They tend to have multiple
symptoms with interdependent causes.  As a consequence,
solutions that alleviate one set of symptoms tend to exacerbate
other symptoms, giving rise to unacceptable side effects and
unintended consequences.  

In IS research, we face intricate conflicts among technol-
ogical, social, political, psychological, physical, cognitive,
emotional, and economic concerns.  No individual or small
team of IS researchers could be master of all of these do-
mains.  We therefore tend to single out a small, tractable piece
of the whole for focused investigation.  Such studies make
incremental contributions to knowledge, but leave us an
intractable task:  to synthesize our small, disjointed contribu-
tions into a cohesive whole that we can use to improve
outcomes of interest in the field.  Further, the challenges of IS
research are sufficiently broad and deep that we need all
methodologies, indeed all epistemologies to address them. 
No one can be the master of all research methods, though, so
we each tend to practice a small subset of available research
methods, although all could add value.

A third reason for the current state of IS research may be that,
unlike the physical sciences, IS has little experience with
setting up and running major, resource-heavy scientific prog-
rams.  Without first-hand experience, it can be hard to even
imagine how one might establish the requisite infrastructure,
build the stakeholder engagement, grow and nurture the
research team, win the requisite grants, and coordinate the re-
search necessary to address a major real world issue.  Success
on such research requires many people with many perspec-
tives and many skills in many kinds of relationships supported
by solid research infrastructure.  Table 1 summarizes the
issues that inhibit high-impact research in IS.

As a consequence of these and perhaps other issues, there are
surprisingly few examples of IS research successfully
bridging the chasm that separates our potential for impact
from realized impact.  It would oversimplify the matter,
though, to propose only that we should broaden the scope of
our research beyond technology support for managers, that we
should tackle larger research problems, and that we should
deploy the full logic and rigor of all forms of scholarly
inquiry.  These prescriptions are easily spoken, but not as
easily realized.  How can we really make it happen?  What are
the success-critical elements for a program of high-impact
research in IS?

In this paper, we first summarize the extensive experience
with high-impact IS research programs from which a frame-
work for success has been derived.  We then offer this opera-
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Table 1.  Issues that Inhibit High-Impact Research in IS

Narrow Definitions of
IS threaten to define it
out of existence

Many definitions of IS limit its scope to IT support for organizational managers.  However,
managers are only fraction of those served by information systems.  An information system is a
way to create value with information.  If it deals with information, it is by definition in the scope
of IS, even if it does not involve managers.

Complex Domain Information systems involve many technological, social, political, psychological, and economic
concerns.  Faced with such complexity, researchers tend to select a small, tractable piece for
focused study.  This gives rise to disjointed fragments of knowledge that can be difficult to
synthesize into a complete understanding that that can be used to make a difference that
matters.  We also tend to practice a small subset of research methods, yet all methodologies
and epistemologies could contribute value.

Little Experience with
Big Science

IS research has little history with big-science projects like the Mars Rover or the Fusion Energy
experiments, and so little experience with building scientific infrastructure, leadership, manage-
ment, budgets or grant process for addressing major real-world issues.

tional framework for large-scale IS research in what we call
the systematic high-impact research model (SHIR).  SHIR is
a systematic approach to bridging the gulf between potential
and realized impact in IS research.  SHIR comprises meta-
methodological, functional, and structural concepts that can
help to build high-impact programs of research.

On the Derivation of SHIR

We learned to create systematic high-impact programs of
research while conducting three related research streams that
spanned more than 50 years:  (1) computer-aided software
engineering (ISDOS program); (2) collaboration technology
(GSS program); and (3) computerized credibility assessment
(AVATAR program).  In this section, we summarize the goals
and impact of these programs.  In the balance of the paper, we
illustrate SHIR concepts with the experiences, lessons
learned, failures, and best practices from these programs.

Computer-Aided Software Engineering
(ISDOS Program)

Research on computer-aided software engineering (CASE)
began with the Information Systems Design and Optimization
System (ISDOS) program of research in the mid-1960s under
the leadership of Daniel Teichroew at Case Institute of Tech-
nology (now Case Western Reserve University), and later at
the University of Michigan.  The program was a response to
an emerging need for thousands of stakeholders to express
and agree on the requirements for large-scale systems.  The
Problem Statement Language/Problem Statement Analyzer
(PSL/PSA) (Teichroew and Hershey 1977) provided an early

breakthrough.  PSL was a form of structured English for cap-
turing requirements in a format readable by both humans and
machines (Figure 1).  PSA was an application to automati-
cally evaluate PSL requirements for completeness, consis-
tency, and correctness.  PSL/PSA was technically sound, but
required that users think and write like programmers.  The
users (problem definers), however, refused to do so in the
field.  Teichroew and his students shifted the focus of their
work from nontechnical users to professional software engi-
neers, and went on to develop computer-aided software
engineering (CASE) technology.  In the early 1990’s, Teich-
roew and the ISDOS project won the Warnier Prize for
Excellence in Informatics as a result of creating the first
instance of CASE tools.  PSL/PSA became a commercial
product for technical experts, and other commercial CASE
tools followed, demonstrating the real-world impact of the
research.  The academic impact of the ISDOS program of
research can be seen in the thousands of publications on
PSL/PSA and CASE, and the proliferation of tools in software
engineering based upon the principles of PSL/PSA.

Collaboration Technology (GSS Program)

While Teichroew pursued CASE research, one of his former
students, Jay F. Nunamaker, Jr., and his student, Benn Kon-
synski, conceived group support systems (GSS) (Nunamaker
et al. 1988; Nunamaker et al. 1991), which has since extended
to collaboration engineering (CE) (de Vreede et al. 2009) and
collaboration support systems (CSS) (Briggs et al. 2010,
2013).  GSS are integrated suites of software tools optimized
for moving multiple stakeholders through collaborative work
on complex, high-stakes tasks.  GSS are optimized to support
users who must contribute, clarify, evaluate, organize, refine,
elaborate, and build commitment around ideas.  GSS users
contribute simultaneously, so they do not forget what they
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Problem Statement Language (PSL) is a form of structured English for documenting stakeholder requirements for information systems in a form
that both humans and computers could read.  A problem-statement analyzer (PSA) automatically checked requirements for completeness,
correctness, and consistency.  Although technically sound, PSL required stakeholders to think like programmers, which they declined to do
without the assistance of a technical expert. 

Figure 1.  An Example of Problem Statement Language (PSL)

want to say while waiting for a turn to speak.  Participants can
brainstorm and evaluate anonymously, so they do not risk
retribution for contributing unpopular or partially formed
ideas or for forthright critiques of ideas.  One of the first GSS,
PLEXSYS, was tailored to support software requirements
negotiation (Konsynski et al. 1984; Konsynski and Nuna-
maker 1982).  The approach turned out to be useful for many
kinds of high-value collaborative tasks, such as strategic
planning, marketing focus groups, group therapy, crime-
fighting, collaborative learning, and military decision making
(Briggs et al. 1999; Dennis et al. 1988; Dennis, Heminger et
al. 1990; Grohowski et al. 1990; Nunamaker et al. 1991;
Nunamaker et al. 1976; Tyran et al. 1992).  Figure 2 shows a
group support systems (GSS) tool called “Idea Organizer,”
one of seven tools in the GroupSystems™ suite, circa 1992.

The academic impact of this research can be seen in the
thousands of GSS papers contributed to and cited in IS
literature (see Dennis, Nunamaker and Vogel 1990;
Fjermestad and Hiltz 1999, 2000).  The real-world impact of
this research can be seen in the companies around the world
that have sold GSS and related technologies for more than 25
years, and in the many organizations that now use these
technologies in the workplace.  It can also be seen in the
diffusion of GSS capabilities into mainstream operating
systems, social media, and applications.  It can also be seen in
the peer-reviewed longitudinal case studies of GSS showing
project cycle time reductions of 70% to 90%, labor hour
savings of 50% to 70%, and triple-digit ROIs in the field (de
Vreede et al. 2009; Grohowski et al. 1990; Post 1993).

Extensive GSS research revealed that the benefits of the
technology were typically only realized in groups led by
scarce and expensive collaboration experts, such as profes-
sional facilitators or collaboration researchers.  This meant
many teams could not realize the potential benefits of the
technology.  This gave rise to a new research stream on col-
laboration engineering (CE), an approach to designing col-
laborative work practices for high-value tasks and transferring
them to practitioners to execute for themselves  (Briggs et al.
2013; de Vreede et al. 2009).  This work continues in the
field.

Computerized Credibility Assessment
(AVATAR Program)

GSS made it possible for groups to work with greater volumes
of information without suffering information overload.  That
surfaced a new challenge:  how to judge the credibility of the
information contributed by others.  Computerized credibility
assessment was a response to that need.  This program grew
from automated lexical analysis of textual communication
(Burgoon et al. 2015; Fuller et al. 2013) to the use of non-
invasive sensors to automatically detect linguistic, vocalic,
physiological, and behavioral cues of deception and credi-
bility in real time (Derrick et al. 2010; Nunamaker et al.
2012).  A prominent conceptual solution, termed automated
virtual agents for truth assessment in real-time (AVATAR)
(Nunamaker et al. 2011) became the moniker for this research
program.  AVATAR researchers use integrated sensor arrays 
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A group support systems (GSS) tool called “Idea Organizer” optimized for teams to contribute, organize, clarify, and elaborate on ideas.  One
of seven tools in the GroupSystems™ suite, circa 1992.  Users clicked a bucket to see it contents.  They could add, edit, and move contributions
within and between buckets.  The suite of tools had more than 10 million possible configurations, each of which could be used in a variety of
ways to support a variety of group dynamics.  Teams of users led by expert facilitators gained discontinuous improvements in performance. 
Without guidance from a collaboration expert, most teams could not realize the potential benefits of GSS.  This challenge gave rise to the
emerging field of Collaboration Engineering.

Figure 2.  An Example of a Group Support Systems (GSS) Tool

and analytic algorithms to detect indicators such as eye
movements, pore and pupil dilation, heart and respiration
rates, and galvanic skin reactions (Nunamaker et al. 2013). 
This research continues in high-stakes domains such as finan-
cial fraud detection, airline passenger screening, and border
security (Humpherys et al. 2011; Meservy et al. 2005; Twy-
man, Lowry et al. 2014).  It has returned hard-science theo-
retical and experimental contributions about human physio-
logy, psychology, and behavior to the academic literature
(Nunamaker et al. 2011; Twyman, Elkins et al. 2014;
Twyman et al. 2015), demonstrating its academic impact. 
Knowledge gained from those findings informed counter-
intuitive design choices for deception detection systems that
have been shown to perform as well as expert human
polygraph examiners (Elkins et al. 2012; Nunamaker et al.
2012).  Researchers continue to refine and field test these
tools at border checkpoints and in airports on three continents,
demonstrating the real-world impact of this research
(Nunamaker et al. 2013).

An Overview of SHIR

Over the past 50 years, these three programs of research
garnered over $100 million in external grants and contracts. 
The SHIR model describes the essential elements of these
programs and the logic by which its elements attracted the

people and resources necessary to complete the research and
generate real-world impact.  

Figure 3 metaphorically illustrates a SHIR program as a
bridge between the potential for impact and the realized
impact of IS research.  Potential for impact is the set of ideas
that emerge from research to inform possible solutions for
real-world problems.  Realized impact exists when solutions
created by scholarship garner self-sustaining and growing
communities-of-use in the field.  The bridge deck represents
a major real-world issue to focus and structure a research
program.  The arrows above the deck represent multiple inter-
related, multidisciplinary, multimethodological, and multi-
organizational research streams conducted by standing teams.
The deck rests on four arches representing the support struc-
tures for SHIR programs:  academic partnerships, practitioner
partnerships, research centers, and outreach activities.  Under-
pinning the arches are the intellectual contributions of
research peer-reviewed publications, patents, and grants and
contracts.  

As with any tool, the effectiveness of SHIR depends on how
researchers use its elements.  In the following sections, there-
fore, we elaborate on the components of a SHIR program. 
We explain the problems each component addresses, and
present the logic by which it can be used to increase the
impact of a research program.  We also identify risks asso-
ciated with their successful implementation.
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From Potential for Impact to Realized Impact
Approaches derived from basic research only have real impact when
brought to bear in the field.  SHIR prescribes a way to do research
that makes this more achievable.
From Conceptual Solutions to Communities of Use
Preliminary approaches to a real-world issue are inspired by obser-
vations, theories, problem statements, requirements, inspiration, and
intuition.  Researchers synthesize these into generalizable solutions
for use by practitioner communities.

Research Streams
SHIR programs should support multiple interrelated streams of
multidisciplinary, multimethodological, multiuniversity research.  A
research stream is a set of projects advancing toward an overarching
goal rather than making ad hoc, disjointed contributions.
• Multimethodological.  Rigorous exploratory, theoretical, and

experimental methods assure scholarly contributions while
pursuing real-world impact.  Major real-world issues also raise
interpretivist and criticalist questions. 

• Multiuniversity.  The ability to solve a wicked problem is greater
when multiple universities pool their personnel and resources to
solve a major real-world issue.

• Multidisciplinary.  Major real-world IS issues are too complex to
address from the perspective of a single discipline.  Multidisci-
plinary teams cross-fertilize to gain insights none could produce
on their own.

• Interrelated:  Concurrent interrelated streams of research within
a program pursue different aspects of the major issue and con-
verge to generalizable solutions, speeding progress to positive
impact in the field.

• Persistent:  Core personnel should form a standing team that
persists over time to develop shared expertise and a body of
academic publications to build a reputation that can attract
grants and partners. 

Major Real-World Issue
SHIR programs should be centered on a major real-world issue to
focus and coordinate basic and applied research toward achieving a
high-impact goal.
Publications, Patents and Grant/Contracts
These are the intellectual capital that drive SHIR.  Other SHIR ele-
ments create a virtuous circle, drawing on published research to
succeed, while enhancing the ability to create more research.

Systematic Support Structures
To increase the likelihood of success, a research team should
systematically build four integrated support structures:
• Academic partnerships unite researchers from multiple institu-

tions, increasing the pool of available resources and personnel
to address more challenging issues with larger grants, yielding
more scholarly publications.  

• Practitioner partnerships provide field venues and funding for
proof-of-use research, give insight into the operational chal-
lenges associated with the major issue and its solutions. 
Practitioner partners that help to acquire external funding and co-
author scholarly papers build credibility and enhances the
research brand.

• Research centers provide a persistent entity for labs, equipment,
and project administration.  A center brands a SHIR program
with a reputation helpful for attracting grant funding, high-caliber
researchers, and strong graduate students.

• Outreach activities to non-academics via non-academic articles,
speaking engagements, demonstrations, workshops, site visits,
press releases, interviews, etc. raises visibility and credibility,
creating opportunities for networking, proof-of-use research, and
partnerships.

Figure 3.  Key Components of a SHIR Research Program
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Centering Research Programs on Major
Real-World Issues

“Knowledge isn’t power until it is applied.”
Dale Carnegie

The first step in creating a SHIR program is to center the
research on a major, real-world issue—an important class of
unsolved practical problems in the field.  It should be an issue
that affects a broad population.  It should be an issue which,
if solved, would bring substantial benefit to those it concerns. 
It should be a difficult issue where the easy-to-imagine
solutions have already failed; for which there is no obvious
way forward.  The issue should have a broad scope, for ex-
ample, the rapid decline of fresh-water supplies, the challenge
of educating the world’s youth in the age of exploding
knowledge, dry-land cultivation by indigenous people in arid
regions, or predicting and preventing terrorist attacks.  It
should be an issue where systematic use of information could
make a difference that matters.

A major real-world issue defines an overarching research
agenda for a research program.  It provides an organizing
structure for the smaller, tractable studies it comprises.  Each
study addresses a major aspect of the big issue, so its real-
world relevance is clear at the time it is conducted.  The
individual studies build in a natural progression to a coherent
understanding of the larger whole.  Each study moves a pro-
gram toward solutions that could not have been conceived at
the outset.

Early in a new initiative, it is useful to quantify the major
issue that drives a research stream.  Doing so focuses the
team’s attention on the phenomena and correlations that
define the problem, which clarifies the long-term research
agenda.  It validates the potential for high-impact outcomes,
which motivates the team, and attracts the external funding
for personnel, equipment, and infrastructure.  Table 2 sum-
marizes the value of centering a research program on a major
real-world issue.

Systematic Structures of SHIR

High-impact programs of research are not naturally occurring
phenomena.  They take constant, coordinated effort and
resources to build stakeholder engagement and sponsorships
necessary to conduct high-impact research.  We have identi-
fied four structures and activities that have, in our experience,
proven crucial to sustaining high-impact programs of
research:  research partnerships (including academic partner-
ships and practitioner partnerships), research centers, and

outreach activities.  In our experience, when one or more of
these support structures are weak or absent, a research pro-
gram suffers a significant handicap.  The proper balance
among these structures depends on cultural and institutional
factors, but all seem to be necessary for SHIR programs to
thrive.

Research Partnerships

Major, real-world IS issues tend to have a complex mix of
technological, social, political, cognitive, psychological, and
economic concerns.  As such, they are too complex to address
from the perspective of a single academic domain.  It is
frequently also the case that no single department, college, or
university has the time, resources, and faculty expertise to
tackle such a large problem alone.  To progress, then,
researchers in SHIR programs should seek to attract the
participation of leading researchers from relevant reference
disciplines.  When that expertise does not exist in their own
university, they should seek it at other universities.  To pro-
gress toward solutions to major real-world issues, research
teams should be (1) multidisciplinary; (2) multiuniversity,
(3) multimethodological, and (4) persistent.  Further, we argue
that (5) SHIR programs should be conducted as multiple
streams of interrelated research rather than as a single
research stream.

Academic Partnerships:  Multidisciplinary/
Multi-University Research Teams 

Establishing academic partnerships can accelerate a program
in remarkable ways.  Researchers, however, have a natural
tendency to regard one another as competitors in a zero-sum
game.  We contend with one another for lab space, for grants,
for journal space.  We wonder if others might beat us to press
with a new contribution.  We have a tendency to close ranks
and hunker down to guard what little we have.  A major real-
world issue, though, presents opportunities so large that
researchers gain more by working together than by
competing—bigger grants, more research infrastructure, more
discoveries, more publications, and more patents.

In the midst of a GSS stream of research, for instance, we
encountered cognitive challenges for which we could find no
explanations in the extant literature.  We estimated it could
take 10 years to complete the necessary research to under-
stand these phenomena.  We then partnered with a psychology
researcher, who said, “That work has already been done! 
You’ve been using the wrong terminology in your searches.” 
The first hour of the partnership saved us 10 years of
reinventing the wheel.
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Table 2.  Value of Centering Research Around a Major Real-World Issue

• Assures that the potential real-world impact of the research is high
• Provides an organizing structure so that small, tractable individual research sets an overarching research agenda for a

research program
• Provides an organizing structure so individual, tractable research projects build in a natural progression toward a

coherent understanding of the larger whole
• Ensures that the real-world relevance of exploratory, theoretical, and experimental studies are clear at the time they are

conducted
• Attracts researchers, as many find it satisfying to conduct studies with potential to make a difference that matters 
• Attracts resources to support research, as many find value in research that addresses real-world issues

Multidisciplinary research teams typically comprise faculty
from multiple departments and, if necessary, multiple univer-
sities.  We found that our publication rates increased because
we coauthored publications in one another’s literatures.  Our
grant acquisition rates increased because there were more
authors available to lead grant-writing initiatives, because we
had more personnel who could staff larger projects, and
because we could present a more sophisticated and more
complete understanding of the major issue and its potential
solutions than could our earlier homogenous teams.  In some
cases, grant-funding institutions gave preference to, or even
required, multidisciplinary research teams, so as to encourage 
cross-fertilization and synthesis.

Researchers should take care when selecting academic part-
ners.  It can take several years for a new researcher to ramp up
on the grant acquisition process, the disciplines of research,
and the publication game.  When building a multidisciplinary
team, therefore, it is valuable to select partners who already
have grant funding and publications related to the research
you propose to conduct.  This is a strong predictor of the
degree to which they will add value to the project, and of
whether they will be able to meet their deliverables in a timely
manner.  One’s own grants and publications will open the
door with potential partners.  A team built around a core of
strong partners can raise the funds to hire post-doctoral and
doctoral students who have the requisite skills. The partners
typically lay out the intellectual architecture of the research. 
The post-docs and doctoral students execute the mechanics of
the research.  They also apprentice themselves to the senior
researchers as they seek the next round of grants.

Academic Partnerships:  Multimethodological
Research Teams

“The architect should be equipped with knowledge
of many branches of study and varied kinds of
learning, for it is by his judgement that all work
done by the other arts is put to test.”

Vitruvius, Ten Books on Architecture

Major real-world issues in IS are fraught with questions of
meaning, questions of cause-and-effect, and questions of
aesthetics, ethics, and social justice.  Important classes of
unsolved problems must be discovered and explored. Phen-
omena of interest must be discovered, defined, described, and
explained with theories.  Theories must be tested and, where
possible, brought to bear on improving the outcomes of
interest in the major real-world issue that drives the research. 
The values, interests, and preferences of stakeholders must be
understood and documented.  Ethical concerns that surround
the major issue and its potential solutions must be articulated
and debated.  Technologies must be invented, configured,
deployed, and reimagined.  Metrics must be developed and
tested.  No single research methodology or, indeed, even a
single epistemology would be sufficient to answer the range
of questions such an issue would pose.  Thus, as the Vitruvian
architect must be the master of all arts and sciences from
History, Medicine, and Mathematics to Painting, Sculpture,
and Music (Vitruvius 4 CE ), so must a SHIR research team
be masters of all research methodologies.  It is not possible
for an individual researcher or a small research team to master
all research methodologies in all disciplines, so this goal can
only be achieved through academic partnerships.  Recogni-
zing the value of multimethodological research, many grant-
funding agencies give preference to, or require that research
teams include expertise with a wide range of methodologies.
Exploratory, theoretical, experimental, and applied and engi-
neering research; action research and design science research;
positivist, interpretivist, and criticalist inquiry—all may be
required to solve a major real-world IS issue.

Academic partnerships also typically produce more jointly
authored, peer-reviewed scholarly papers per capita than do
individual and small-team researchers.  Coauthor standing
goes to people who help design a study, gather the data,
analyze the data, interpret the data, and/or write or provide
critical revisions to the paper.  In the IS community, authors
often negotiate among themselves who should do which tasks,
who should be a coauthor, and the order in which authors
names should appear.  Table 3 summarizes the value of estab-
lishing academic partnerships to pursue research on a major
real-world issue.
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Table 3.  Value of Establishing Academic Partnerships

• Take on larger problems with a higher potential for real-world impact
• Bring the requisite resources, personnel, creativity, skills, and insights to bear on the challenge
• Leverage deep insight from the literature in multiple scholarly domains
• Leverage expertise in multiple research methodologies
• Formalize and optimize relationships and research practices
• Leverage divisions of labor as members of the team specialize in complementary areas of strength
• Write more grants
• Coauthor more papers
• Acquire more patents

Practitioner Partnerships

“All sciences are vain and full of errors that are not
born of Experience, the mother of all knowledge.”

Leonardo da Vinci

Major real-world issues are best understood among practi-
tioners who work with them continually.  They can only be
addressed, therefore, by engaging with these practitioners.  It
is common for researchers to see practitioners only as
subjects—people from whom data may be gathered; people to
participate in validation studies for prototype solutions.
However, practitioners are more valuable as full partners in
the research.  It can be useful, for instance, to invite them to
serve as executives-in-residence or experts-in-residence at the
university.  Once engaged, practitioners give the researchers
more boots on the ground.  They are often pleased to partici-
pate in, and sometimes to fund all aspects of the research,
from study design to data collection, to data analysis, to co-
authoring publications.  They may also arrange to embed
researchers in field settings with paid internships for graduate
students and paid industry fellowships for faculty members.
A researcher may serve some useful function in the organi-
zation so they can study the issue up-close in the field. 
Embedded research helps researchers to find and diagnose the
sources of pain that characterize the major issue under study,
and to discover the operational concerns that may constrain
the nature of any potential solution.  It helps the practitioner
partners to improve their outcomes of interest.

In the credibility assessment program, for example, the U.S.
Air Force helped launch a research stream on assessing the
credibility of written statements based on linguistic cues
(Fuller et al. 2013).  Additional interest from the National
Center for Credibility Assessment (NCCA) led to a partner-
ship with professional polygraph examiners who provided
critical operational insights to inform early exploratory
studies.  These, in turn, led to new research streams including
the AVATAR program, in partnership with the Department of
Homeland Security (DHS), which sponsored part of the

research.  As it progressed, DHS agreed to fund the estab-
lishment of a research center which focused on credibility
assessment for checkpoints, immigration, and border security. 
This opened the door to partner with DHS directorates such
as Customs and Border Protection (CBP) and the Transpor-
tation Security Administration (TSA).  All these relationships
provided broad and deep insight for generating a viable
concept and instantiating it in real environments.  As the
research moved from proof-of-concept to proof-of-value
research, practitioners helped to identify the important
environmental and process concerns that would have to be
addressed in follow-on prototypes.  

Researchers should be vigilant in guarding against unreason-
able expectations from their practitioner partners.  Having
committed to fund a certain project, practitioners sometimes
slip into scope creep.  Unfamiliar with the level of effort
required to conduct rigorous research, practitioners sometimes
imagine new aspects or new studies they would like to see,
and expect to add them to the project without a corresponding
increase in resources.  It is useful to explain the complexity of
rigorous research and the debilitating effects of scope creep
to practitioner partners at the beginning of a project, and to
remind them of the same when scope creep manifests.  

It is often the case that multiple organizations will fund small
pieces of a larger project.  This can be of great benefit for
them because each organization gets the benefit of the whole
project for a fraction of its cost.  Practitioner partnerships,
though, don’t always go smoothly.  Occasionally, we observe
what we have come to call “the CSI effect” among stake-
holders in the field.  Television programs like CSI present a
fantasy world where technology is so advanced that it pro-
vides deterministic answers to complex problems in real time
(Higginbotham 2013).  Practitioners sometimes develop
unrealistic expectations about experimental technology.  In
the AVATAR research, for example, certain security profes-
sionals grew concerned that sensor arrays for detecting
physiological and behavioral deception cues might develop
into artificial intelligence devices that would take their jobs. 
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Table 4.  The Value of Practitioner Partnerships

• More boots on the ground:  practitioners often participate in all aspects of the research process from study design to
data collection and analysis to coauthoring scholarly works 

• Deeper, broader understandings of problem and solution spaces:  practitioners provide domain expertise and reality
checks

• Access to research venues:  practitioners control access to the people who experience the major real-world issue and
provide the resources for those people to work with the researchers

Table 5.  History of SHIR Partnerships in Three Research Programs 1965-2016

Name of
Research
Program Objective

Academic
Partnership

Practitioner
(Sponsors) Partnerships Comments and Results

ISDOS 
1965-1979

Information System
Design and Optimization
System (ISDOS).  The
ISDOS program began in
1965 at the Case Insti-
tute of Technology.  It
moved to the University 
of Michigan in 1968.  It
consisted of PSL
(Problem Statement
Language), PSA
(Problem Statement
Analyzer), SODA
(Systems Optimization 
and Design Algorithm),
Data Reorganizer,
and Code Generator

University of  Michigan
[Lead]
University of Maryland
Purdue University

IBM 
NCR DEC 
TRW 
Control Data 
Army Navy
Air Force

General Motors
Ford
MITRE
National Dairy
Xerox
NSF

• Very strong on practitioner members.
• Excellent set of customized outreach

activities and outreach publications.
• Nondiversified set of academic partners;

projects at Maryland and Purdue were led
by former students of Teichroew.

• Demonstration projects for practitioner
partners became a time sink that interfered
with academic contributions.

• Overemphasis on rapid commercialization
of inventions slowed reporting of findings.

• Poor record of producing academic papers.
• Received the Warnier Prize from the French

government in 1986 for inventing CASE.
• Created a commercial product-PSL/PSA.

GSS
1985-2000+

Design, develop and test
collaboration systems. 
Scientifically understand
why they work.

University of Arizona
[Lead]
Georgia Institute of

Technology

IBM
AT&T
DEC
NCR
NSF
DARPA  

Army-AIRMICS
Navy-3rd Fleet
Air Force, MTN Home
Proctor & Gamble
Boeing
American Airlines
American Express
Air National Guard
U.S. Army-Aberdeen

Proving Grounds

• Numerous cited academic publications.
• Understood many complexities of

collaboration technology and computer-
supported collaborative group work.

• Would have benefitted from more academic
partners instead of viewing other academics
as competitors.

• Did a good job of outreach with monthly
newsletters, an annual conference, and
special reports.

• Resulted in an independent commercial
product and company, GroupSystems.

AVATAR 
2001-
Present

Understand how and why
computerized credibility
assessment of
individuals can work,
through developing,
testing, and evaluating
prototypes in the lab and
field.
Inform future design and
implementation of border
security and  immigration
systems.

University of Arizona
[Lead]
University of Chicago
University of Oklahoma
Michigan State

University
University of Nebraska,

Omaha
San Diego State

University
Imperial College, UK
West Virginia

University

DHS
CBP
Border Patrol (BP)
Office of Field Operations (OFO)
TSA
Immigration and Customs Enforcement

(ICE)
National Center for Credibility
Assessment (NCCA)
U.S. Air Force
U.S.  Army
EU Frontex
NSF

• Produced excellent set of academic papers.
• Produced and tested automated screening

systems that use embodied conversational
agents to interact with and analyze an
individual’s credibility within a given context.

• Developed new understanding of credibility
assessment and deception detection
systems.

• Regular outreach activities, including
demonstrations and workshops.

• Field experiments in
" Warsaw, Poland
" Apeldoorn, Netherlands
" Nogales, Mexico & U.S. border
" Bucharest Airport
" Washington Reagan Airport test facility
" Ottawa Airport
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As a consequence, they declined to continue using the tech-
nology, rejected research findings as spurious, and declined
to share further data with the researchers.  SHIR programs in
IS must accept and prepare for such issues as a part of their
landscape.  Information is power.  Any IS innovation, there-
fore, has the potential to empower some stakeholders and
disempower others, so some resistance is inevitable.  Diplo-
matic and negotiation skills may therefore become as
important to the success of a project as research skills.

Table 4 summarizes the value a research team can derive from
practitioner partnerships.  Table 5 summarizes the history of
partnerships in the exemplar SHIR programs.

Research Centers

To nurture the academic and practitioner partnerships, and to
manage the increasing variety of initiatives in which they
engage, it is valuable for SHIR research programs to establish
a named research center whose mission is to pursue the major
real-world issue that drives the program.  Research centers are
organizational structures designed to facilitate research
around a common theme.  They provide an entity under which
partners from multiple institutions can affiliate as a team.  

Centers can increase the scope and diversity of research
activities of the partners while decreasing the time require-
ment for achieving results (Auerswald and Branscomb 2003).
A center can, for instance, house the shared labs, equipment,
and other research infrastructure jointly acquired by its
partners.  It can provide a structure for mutual accountability
for research deliverables.  It can provide personnel for tasks
such as budget creation, financial reporting, proposal routing,
contract compliance, and internal audit.  It can offer adminis-
trative support for coordinating correspondence and commu-
nication between partners, funders, departments, universities,
and other entities.  A center can house personnel who coor-
dinate meetings, briefings, travel, and tech support.  While
grant funding can be obtained without research centers,
centers afford greater visibility for research streams, which
can make sustained funding more achievable.  Most SHIR
initiatives will be too large to be funded by a single sponsor.
A center can coordinate multiple sources of funding, each
focused on a subset or portion of the larger vision.

A research center can also house infrastructure to maintain the
pipeline of proposals and projects.  It can, for example,
provide funds to help bridge graduate students between grant-
funded projects.  Graduate assistants are typically funded
semester by semester, but grant and contract funding rarely
arrives on the same schedule.  It does arrive with a set dead-
line, though, so students must be available to start work as

soon as funding arrives.  A center can hire students at the
beginning of a semester to work on a project whose funding
won’t arrive until the middle of the semester.  

One the most valuable assets a research center can house is a
showcase capability for the research.  We have learned that
the worst demonstration of a rough prototype is better than an
hour of well-polished explanation.  Even a five-minute hands-
on experience with a new prototype can give grant sponsors
and potential research partners a visceral understanding of the
value of the research.  The showcase need not be fancy, but
it must be physical.  It must let people touch and feel and
experience the solution.  On the ISDOS project, we invited
problem-definers into the lab and recorded some of their
requirements in PSL.  We then fed their requirements into
PSA for processing, and handed them the analysis with all
issues of completeness, correctness, and consistency flagged. 
When we talked in abstract terms about the approach, their
expressions were doubtful and their eyes confused.  When the
requirements were theirs, and the results were in their hands,
they understood how the system could make a difference that
mattered for them.

When the GSS research began, stakeholders could not even
imagine how people might use computers to collaborate at a
distance.  We therefore built showcase facilities where they
could come to the university and use the computers to work
on their own problem face-to-face (Figure 4).  We invited
stakeholders to bring key personnel to the facility to work on
real, complex, high-stakes collaborative tasks for their organi-
zations, such as software requirements negotiation, labor
contract negotiations, new product design, and strategic
planning.  Sessions ranged in length from a couple of hours to
a couple of weeks.  Because they were working on real
organizational problems, they were willing to pay the costs of
the experience (typically $1000 to $3000 per day for the use
of the facilities and the research personnel who conducted the
sessions on their behalf).  These experiences led to millions
of dollars in research grants and numerous academic and
practitioner partnerships.

For the AVATAR project, we created a portable showcase
capability—a kiosk about the size of an automated teller
machine that was packed with sensors and software to detect
physiological and behavioral deception cues in real time.  Our
written and oral explanations of the technology were met with
skepticism by some—our claims were too far from their
experience for them to accept.  When we shipped a kiosk to
airports and border crossings where security professionals
could use it in the field under real working conditions, their
hands-on experience of the kiosk persuaded them of its capa-
bilities.  This opened many opportunities for new research.
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A showcase facility at the University of Arizona for hands-on experiences with Group Support Systems technology, circa 1992.  Stakeholders
could not even imagine how computers might be used to collaborate with one another at a distance on complex, high-stakes problems.  We
therefore created this space where they could gather to work on real organizational problems (e.g.  strategic planning, software requirements
negotiation).  They discovered for themselves how GSS could improve the quality of their deliverables while cutting their effort by 70–90%. 
A single hands-on experience was usually sufficient to persuade prospective partners of the value they could derive from the research.

Figure 4.  Showcase Facility at the University of Arizona

As professional skeptics, academics also tended to assume
that our claims for the approach were exaggerated.  When we
shipped a kiosk to a conference and had it on hand during
presentations, scholars would approach it, lie to it on purpose,
and register surprise when it challenged their veracity.  A
five-minute experience was sufficient to persuade them of its
efficacy.  These experiences opened the door to academic
partnerships, which in turn attracted more research funds, and
so the research advanced.  We have come to regard a show-
case capability as a critical success factor for a SHIR
program.

Beyond its functional value, a research center gives a SHIR
program an identity.  The center provides a persistent struc-
ture that supports building a brand around a research theme,
in a way that individual researchers or ad hoc teams cannot. 
Every publication, every patent, and every grant acquired by
any researcher affiliated with the center adds to its reputation. 
Proposals by center members are backed by the reputation of
the center.  Grant-funding agencies interested in minimizing
risk tend to prefer funding research centers with a visibly
strong track record, over an ad hoc or temporary partnership.

The persistent themes associated with a research center pro-
vide a single point of reference for outside stakeholders.
Awareness of the initiative persists even when some specific

projects fade or specific individuals move on to other
interests.

As a center builds a strong reputation, it becomes easier to
attract ever stronger personnel—faculty, post-docs, graduate
students, and practitioner partners.  A research center per-
forms administrative tasks for researchers that they typically
do not enjoy doing themselves.  A center therefore offers a
higher quality of life to a researcher, which makes the
prospect of affiliating with the center attractive.  Because they
can do more research with less distraction, center affiliates
typically increase their research productivity, producing more
grants that yield more papers and more patents, which, in turn,
increase the reputation of the center.
 
Recognizing the merits of center-based research programs,
grant-funding agencies often prefer funding to support multi-
university, multidisciplinary research.  The National Science
Foundation (NSF), for example, funds the establishment and
operation of Industry-University Cooperative Research
Centers (IUCRC) “to enable industrially-relevant, pre-
competitive research via a multimember, sustained partner-
ship between industry, academe, and government” (National
Science Foundation 2015).  Likewise the U.S. Department of
Defense funds the establishment of Multi-University Research
Initiatives (MURI) to
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Table 6.  Value Derived from Establishing a Research Center

• Increase the scope and diversity of research that can be conducted
• House shared equipment, labs, and other research infrastructure jointly acquired by its research team.
• Provide structure for mutual accountability for research deliverables
• House and manage critical administrative personnel such as human resources, budget planning, financial reporting,

proposal routing, contract compliance, internal audit, communication and travel coordination, event planning, and tech
support 

• Manage funding that helps bridge grad students between projects
• Coordinate multiple sources of funding that are each focused on different aspects of the larger vision
• Build brand recognition for the research and the research team
• Attract strong research personnel with the strong, recognizable research brand
• Increase research productivity
• Attract more funding than teams without brand recognition
• Provide a showcase capability for the research so stakeholders can experience the value of the research

strengthen the Department’s investment in the multi-
disciplinary team approach to academic research. 
The awards focus on a single topic of basic research
interest and support scientists and engineers from
relevant disciplines to perform the research, in order
to increase understanding to stimulate the emergence
of new technology in areas connected to more than
one discipline (Office of the Assistant Secretary of
Defense for Research & Engineering 2015).

Table 6 summarizes the value of establishing a research center
to pursue research on a major real-world issue.

SHIR partnerships often start out as informal relationships
that are used to run preliminary studies, coauthor papers, or
write joint funding proposals.  With early success, relation-
ships grow more complicated, and it becomes useful to forma-
lize partnerships in the Center.  These encounters opened the
doors to academic partnerships, which advanced the research. 
Formal academic partnerships typically begin with a memo-
randum of understanding (MOU) between the research center
and an affiliated organization.  The MOU spells out the pur-
pose of the relationship and delineates the roles that each
partner expects to play in the relationship.  It may summarize
the program of research the partners intend to conduct, and
the resources each will commit to the effort.  It also enum-
erates the conditions under which each agrees to participate,
and summarizes the obligations each assumes, if any.  It spells
out the agreed mechanisms for revising the MOU in the
future, and the agreed mechanisms for resolving conflicts.  It
may also establish limits of liability each will assume for
wrongful or negligent acts by the others.

Under some conditions, academic partnerships may also be
formalized with nondisclosure agreements (NDA) that spell
out the terms under which one partner would disclose pro-

prietary information to another, and in which each party
commits to keep confidential information private for some
term of months or years.  It may also specify the terms of
compensation should one party’s disclosure of another party’s
confidential information cause harm.  

Research partnerships typically produce joint proposals for
research grants.  These describe the proposed research in
detail and the rationale for the proposed approach.  Proposals
typically also present the qualifications of key personnel and
describe the research infrastructure available to support the
research to assure the funding agency that the researchers
have the capacity to conduct the research.  The proposals
include a detailed budget for conducting the research, and
summarize key milestones, deadlines, and deliverables.  They
specify which of the organizational entities involved will lead
the project and so will be accountable for all the deliverables.

When a grant is awarded, the research center typically
receives the funding and issues subcontracts to academic
partners.  Among other things, a subcontract might specify
how much compensation each institution will receive for the
project, and who will own the intellectual property created by
the research.  It will usually include a detailed statement of
work (SOW) that details the leaders, actions, deadlines,
deliverables, and measures of quality each subcontractor will
deliver to the funding agency.

Outreach Activities

Academic and practitioner partnerships, a research center, and
a strong record of publications are necessary, but not
sufficient for persistently conducting high-impact research. 
Research has no impact until it informs practice.  Practitioner
communities, however, are rarely aware of the scientific
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literature.  Those who do encounter the scientific literature
typically struggle to understand and interpret its implications
for their own organizations.  Unless the research was con-
ducted in a domain nearly identical to their own, they often
can’t see how it applies to their needs.  Further, it is difficult
for a researcher to investigate a major real-world issue
without the cooperation of practitioners in the field who are
affected by the issue.  The practitioners are unlikely to know
that researchers are working on the issue, and it can be
challenging for researchers to find the practitioners and gain
their support.  It is therefore critical that SHIR initiatives
conduct outreach activities.

Outreach activities include any effort designed to engage
current or potential stakeholders.  The activities can take
many forms.  Public lectures, brown-bag talks, practitioner
workshops, consulting projects, demonstrations, brain-
storming sessions, and stakeholder site visits can get
researchers face-to-face with practitioners.  Senior academics
in many cultures have social parity with powerful leaders,
who will often acquiesce to requests for a brief courtesy call.
In such visits, researchers can introduce themselves and their
research goals and explain why the leader has a stake in the
outcome of the research.  Press releases can lead to interviews
for TV, radio, and other news outlets, and can alert stake-
holders to the work as well.  The GSS research, for example,
yielded two articles in Fortune Magazine and one in Forbes.
These articles opened doors at the top levels of industry,
which, in turn, resulted in helpful partnerships and millions of
dollars in grants.  The AVATAR research also garnered
several press articles, including a multipage spread in Wired
Magazine, which opened a number of fruitful opportunities to
engage more stakeholders.  It is useful to keep a file of
clippings from all mentions in the press because they help to
establish rapport and credibility when one meets a new
stakeholder.

It can also be useful to prepare succinct videos about the
research, no more than five minutes long, to distribute to prac-
titioners and potential grant sponsors.  These should explain
in plain layman’s language why stakeholders should get
excited about the research.  It is useful to prepare a set of
high-quality one-page summary sheets for each research
stream, and a set of one-page proposals for the next steps in
the program to initiate discussions with potential sponsors.  It
is also useful to write white papers, and practitioner articles
for trade journals and small trade books to explain the impli-
cations of the research for practitioners.  It is useful to keep
copies of authored trade articles and trade books on hand to
distribute to practitioners as they are encountered.  Practi-
tioners typically receive these well, and frequently ask authors
to inscribe them.  A presence on the Web in the form of blogs,
social media, and websites for practitioners can also connect
the research to the practitioner community. 

It is possible, though, for outreach activities to create prob-
lems for the research team.  On the ISDOS project, for
example, researchers ran numerous pilot projects at stake-
holder sites to demonstrate the efficacy of the approach. 
These yielded a wealth of research opportunities.  Re-
searchers, however, became overextended by the many small,
customized demonstration projects they had to conduct for
these organizations.  Each new project was sufficiently
different from the others that it became a serious time sink. 
This interfered with their ability to conduct and publish
research.  Researchers should be careful, therefore, to con-
serve their limited attention resources as they engage in out-
reach.  Table 7 summarizes the value of conducting outreach
activities.

Persistent Teams, Persistent
Programs

When an ad hoc team finishes a project and then disbands, it
does not have time to shepherd its ideas from conception
through real-world impact.  It may take years of exploratory,
theoretical, and experimental research, and years of R&D to
develop the understanding by which a major real-world issue
can be solved.  It may take more years yet to codify the
scholarly knowledge and development know-how related to
a big issue into design theories of everything practitioners
would need to know to develop their own instances of a
generalizable solution.  Further, ad hoc teams cannot leverage
a division of labor to seek new grants while a current grant is
under way, and so establish continuity for their research.

SHIR programs, therefore, should be standing teams—groups
of researchers who work together on a permanent basis on the
same major issue.  They should persist over time.  Standing
research teams gain a number of advantages.  By working
together over time, they build complex shared mental models
of their research domain—larger, more sophisticated models
than could fit into any one academic paper.  By challenging
one another’s assumptions and assertions, by remembering
past insights and blind alleys, they can become the world’s
leading experts on the major issue they pursue.  They learn
the strengths and preferences of their teammates, and can
specialize in the aspects of research where they excel, thereby
raising the excellence of the team as a whole.  Much of the
expertise that a SHIR team develops starts as tacit under-
standings from field experiences scattered at random among
the team members.  It may take many discussions over many
years to externalize those understandings, to challenge them,
and capture them as scholarly contributions.  If the core
leaders come and go in the short term, the team may never
amass sufficient expertise to produce high-impact research.
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Table 7.  The Value of Outreach Activities

• Inform practitioners of research findings so they can use it, so the research has real-world impact
• Establish working relationships with practitioners; gain support for and participation in future research
• Build the research program’s brand
• Increase credibility of funding proposals

Program managers at grant funding agencies tend to fund
researchers they have come to know and trust.  That rarely
happens in less than a year, and often takes longer.  Standing
teams have time to build those relationships.  Early in the
relationship, grants will be small.  Over time, if the team
performs well, grant size will increase.  To succeed, therefore,
a SHIR program must persist over time.

Multiple Interrelated Streams
of Research

A SHIR program of research should pursue multiple simul-
taneous streams of interrelated research, each focused on
different aspects of the overarching research agenda, and all
converging toward workable solutions.  Addressing major
real-world issues may require numerous person-years of
effort.  If research projects were to proceed as a linear
sequence of projects, then the delay between initiation and
real-world impact could be long.  Each stream should
comprise a set of projects that move the research step-by-step
toward the goal, while generating both general and specific
scholarly knowledge.

Conducting concurrent, interrelated streams of research can
also reduce the risk of hitting a dead-end on a research stream
that could end a research program.  If one stream of several
were to peter out, the others could still continue.  In the early
1990s, for example, a stream of GSS research emerged to test
the technical feasibility of using artificial intelligence algo-
rithms to detect when a group of collaborators was
foundering, and to guide them back to productive effort.  A
year of exploration persuaded researchers that the task was far
beyond the capabilities of current technology, and no publi-
cations or patents emerged from that work.  The research
program did not founder, however, because several other
related streams continued to bear fruit and were informed by
this failure.

Conclusions

We began with the question:  How can we conduct research
that makes a difference, and what are the success-critical

elements to building a high-impact research program?  We
have offered as one answer SHIR, a systematic approach to
conducting to conducting persistent, large-scale, multi-
methodological, multidisciplinary, multi-university research
programs based on four structures:  academic partnerships,
practitioner partnerships, research centers, and outreach
activities.  Academic partnerships provide the requisite
diversity of expertise to tackle large-scale, real-world issues. 
Practitioner partners bring domain and operational expertise
and access to the field venues where the problems manifest.
The research centers provide institutional continuity,
resources, support, and branding for a diverse, geographically
distributed initiative.  Outreach activities establish and nurture
the partnerships, and disseminate the findings in the field
where its impact will ultimately be realized.  All of these
elements are essential if we are to solve society’s most
complex and wicked problems.
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