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Human activity is represented by a composite satellite image “The Earth at Night”. The composite image was developed by Gene
C. Feldman, NASA, and W.T. Sullivan, III, University of Washington (copyright 1985) from satellite photographs made by the
Defense Meteorological Satellite Program of the U.S. Air Force. The colors depict sources of carbon dioxide emissions: White,
City lights; Red, forest and agricultural fires; Yellow, gas flares.

The excitement of new professionals engaged in interdisciplinary work is illustrated in photographs from the
DISCCRS and DIALOG symposia organized by C. Susan Weiler. Six DIALOG symposia were held between 1993 - 2004, at the
Bermuda Biological Station for Research and in Guanica, Puerto Rico. The 2003 DISCCRS symposium was held in Guanica,
Puerto Rico. Photo captions reflect the October 3-6, 2003 Workshop recommendations.
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There is only one way to begin this report: by  thanking the National Science Foundation (NSF) for creating
the Biocomplexity in the Environment (BE) Program.  We all build on the work of others, and individuals
and institutions have been striving to develop a framework for interdisciplinary activities for some time.  It
has not been an easy process.  The BE initiative has provided a powerful catalyst for such endeavors. I
especially thank Penelope Firth in the Division of Environmental Biology for nurturing  the idea of holding
a workshop to develop  recommendations to enhance interdisciplinary understanding and networking among
recent Ph.D. graduates. The original goal was to develop a program for Ph.D. graduates engaged in work at
the land-water interface (LWI). The scope later expanded to include climate change and impacts (CC). By
the time the LWI/CC workshop was held, the NSF Advisory Committee for Environmental Research and
Education had issued its 10-year outlook on complex environmental systems. While the LWI/CC workshop
participants were drawn from those two areas, the recommendations are robust and fit nicely in the broader
context of complex environmental systems.

When one looks at funded BE projects, it should be no surprise that oceanographic projects are well repre-
sented.  Marine stations and oceanographic research vessels have traditionally served as nodes for interdisci-
plinary scientific activities, providing a natural way to initiate and solidify lifelong interdisciplinary collegial
interactions and friendships.  The development of this workshop provides a perfect example of interdiscipli-
nary communications in action over time. In 1984, I met Anthony F. Michaels on a research cruise when he
was a student at the University of California at Santa Cruz and I was becoming established at Whitman
College. In 2002, nearly two decades after we met, I needed to locate a social scientist to serve as mentor for
a group of recent Ph.D. graduates engaged in climate-change research. Tony was then immersed in interdis-
ciplinary work as Director for the University of Southern California’s Wrigley Institute for Environmental
Studies.  I knew I could trust his recommendations for a social scientist with a solid interest in environmental
issues and with the interpersonal skills to be a good mentor.  Tony led me to Ronald B. Mitchell, a political
scientist at the University of Oregon.  A rapport quickly developed and Ron went on to serve as a mentor for
the 2003 Dissertations Initiative for the Advancement of Climate Change Research (DISCCRS) symposium.
We are now collaborating on a new proposal.  With this established interdisciplinary relationship, it was
natural to invite both Ron and Tony to co-organize the LWI/CC workshop.  The result was more than I could
ever have accomplished alone.

We often hear about the funding and institutional barriers to interdisciplinary work, which can be daunting at
times.  But the rewards of these efforts are enormous — partly because the work is so important, but also
because it is just plain fun to do collaborative work when you both respect and enjoy the people you are
working with.  There can be no greater pleasure.

Collegial ties occur quickly and strongly through intensive interactions in a natural environment removed
from the day-to-day cares of the world.  The Wrigley Marine Science Center on Catalina Island was a perfect
setting for this Workshop, and the staff handled the on-site logistics flawlessly.  I thank the Wrigley Institute
for partially defraying the participant support costs.  This enabled us to include more people than we could
otherwise have supported.

Tony, Ron, and I were able to assemble a truly remarkable group of recent Ph.D. graduates and established
professionals dedicated to improving the career trajectories of recent graduates embarking on interdiscipli-
nary careers.  The recommendations simply could not have occurred without the enthusiasm of, and synergy
created by, the 39 Workshop participants (see pp. 8-9 for their names and contact information). On behalf of
the emerging professionals who will benefit from their insights, I thank them all for sharing their time and
ideas so generously.

C. Susan Weiler
Whitman College
February 2004
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Obtaining a Ph.D. degree requires extraordinary depth
of training, but post-doctoral success in one’s discipline
is not enough to solve global environmental problems.
Whether caused by human or natural forces, global
change demands a level of understanding that exceeds
the lifework of any single Ph.D. graduate. This level of
problem solving requires an understanding of multiple
complex interactions and feedbacks between physical,
chemical, geological, and biological processes in the at-
mosphere, ocean, and earth.  Insights from human ecol-
ogy, economics, sociology, political science, other social
sciences, and the humanities must also be fully integrated
if we are to understand systems and reverse or mitigate
impacts (Lubchenco, 1998). Despite advances in tech-
nology and unprecedented knowledge, understanding of
complex environmental systems (Pfirman et. al., 2003)
is limited and the ability to synthesize across disciplines
is rudimentary at best. Our ability to make informed de-
cisions is consequently limited. We must improve our
ability to conduct multidisciplinary and interdisciplinary
research; both depth and breadth are needed.

The terms “multidisciplinary” and “interdisciplinary”
have been defined various ways, depending on the user
and the context. The definitions of Schneider et al. (1995)
are used throughout this report:

Multidisciplinary refers to knowledge from multiple
disciplines derived from disciplinary methods, practices
and paradigms, independent of problems such as global
change.
Interdisciplinary is used to denote integration of
knowledge from multiple disciplines combined in an
original synthesis, in order to explain the behaviour of a
complex system or to address a problem of practical
significance.

If society is to understand and resolve these complex en-
vironmental transformations, today’s graduates must form
global alliances that traverse traditional disciplinary
boundaries, and even learn to speak multiple disciplin-
ary languages to effectively collaborate with other ex-
perts and scientists. Strong collaborations and contacts
outside one’s specialty and across institutional and geo-
graphic boundaries are desperately needed. While diffi-
cult to accomplish, interdisciplinary interactions often
lead to new breakthroughs, insights, and paths of inquiry
Success in transcending these boundaries could therefore

return enormous benefits to society through rapid ad-
vances in knowledge.

How can new professionals be prepared for the kind of
interactions required to understand global environmen-
tal changes, mitigate impacts, and build resilience in the
face of change? The workshop described in this report
was convened to address this question.

While change is needed at all educational levels, this
workshop focused specifically on the needs of recent
Ph.D. graduates engaged in work related to climate
change and impacts or issues at the land-water interface.
The 39 participants included recent Ph.D. recipients,
through established professionals nearing retirement.
Most were from academia though several represented
alternate careers. Leaders of scientific societies and in-
tegrative leadership programs also participated.

Leadership training is needed at all professional levels
to address the specific needs of different populations such
as recent graduates, pre-tenure/early professionals, and
tenured/established professionals. Many excellent pro-
grams exist, but more are currently needed and the de-
mand is likely to intensify due to the increasing focus on
complex environmental systems (Pfirman et al. 2003).
Financial resources are likely to constrain program scope.
The October 2003 workshop consequently focused on
real-world low-cost solutions that could be distributed
electronically and through a brief (one week) meeting,
rather than an ‘ideal’ program. The recommendations, if
followed, would serve to jump-start interdisciplinary ca-
reers and prepare graduates for more advanced and re-
source- and time-intensive leadership programs such as
the ones represented at the October, 2003 workshop.

The charge to the Workshop participants was to develop
recommendations for bringing together Ph.D. graduates
across the natural and social sciences, humanities, math-
ematics and engineering with an interest in transcending
the traditional disciplinary boundaries to understand en-
vironmental change and address impacts. Prior to the
Workshop, each participant was invited to suggest at least
one  possible  program element.  These  were  compiled
(pp. 10-14) and distributed before the meeting to facili-
tate on-site interactions.

�����
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The Workshop began Friday evening with a welcome
and introductions. Saturday included overviews of the
various leadership programs represented at the meeting
(Aldo Leopold Leadership Program, Dissertations Ini-
tiative for the Advancement of Limnology and Ocean-
ography (DIALOG), Dissertations Initiative for the Ad-
vancement of Climate Change Research (DISCCRS),
Donella Meadows Leadership Fellows Program, Ford
Foundation Fellowships For Minorities Program, Inter-
American Institute for Global Change Research (IAI)/
University of Miami (UM) Summer Institutes, Pew Fel-
lows Program in Marine Conservation) followed by per-
spectives of established integrative researchers. Stephen
Schneider (Stanford University) provided insights on
“The Right Stuff” for building a successful integrative
career. Tony Michaels (University of Southern Califor-
nia) described NSF’s new Complex Environmental Sys-
tems initiative and addressed the issue of training sci-
ence as a profession (establishing collegial relationships,
securing funds, managing budgets, managing staff, and
publications). Cathy O’Riordan (American Geophysi-
cal Union) presented an overview of the role of scien-
tific societies in training new scientists for leadership
positions, while Terry Root (Stanford University) shared
some tips on communicating beyond the ivory tower.
Robert Harriss (National Center for Atmospheric Re-
search) created a vision for expanded use of the internet
in fostering interdisciplinary dialogue and learning, while
Robert Frodeman (University of Colorado/Cooperative
Institute for Research in Environmental Sciences) used
climate change as a case study for integrating the hu-
manities with the sciences. Mary Jo Larson (George
Mason University) proposed a systems approach for
building leadership to advance ecological security. Elec-
tronic versions for most of the speakers’ presentations
are available on the Workshop website (Weiler, 2003a:
http://marcus.whitman.edu/~weilercs/biocomplexity/).

A glance at the ideas presented by participants before
the meeting (pp. 10-14) reveals that communicating
across disciplines is a major concern for emerging inter-
disciplinary professionals. To illustrate possible strate-
gies for enhancing communication, two communication
exercises were presented on Saturday evening. Edie
Farwell led a session on “Developing and Articulating a
Vision” which she has used successfully with interdis-
ciplinary groups connected with the Donella Meadows
Leadership Fellows Program. A paper by Donella Mead-
ows was provided as background reading, along with a
set of Manifesting Principles. Rosalind Reid (Sigma Xi,
the Scientific Research Society) led “Picturing Research:
Creating Visual Tools for Cross-disciplinary Communi-
cation,” an exercise she developed to facilitate interdis-
ciplinary interactions at the annual Sigma Xi meetings.
Both were well received and recommended for students,
new professionals, and established workers.

On Sunday, participants broke into six groups to devise
a model program designed to meet the needs of recent
Ph.D. recipients embarking on interdisciplinary careers.
The DISCCRS and DIALOG (Weiler, 2003b: http://
aslo.org/phd.html) were used as straw men  (defined as
“setting up as an opponent to be easily defeated”).   Af-
ter group discussion, participants reconvened  to  present
their  recommendations and propose a whole-group syn-
thesis.

 ��!�����"�������
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Participants agreed that an ideal program for recent
Ph.D.’s would include electronic resources that could
be distributed globally plus an in-person meeting for a
small group. Due to time limitations, the Oct. 3-6, 2003
Workshop focus was on the in-person symposium
component of the model program, recognizing the
symposium and symposium-related activities would
serve as an incubator for reports and resources that could
be electronically distributed to a broad audience.

While paper and electronic resources enable research-
ers to learn about each others’ work, in-person meetings
catalyze development of sustained collegial relationships.
The frantic pace of most scientific society meetings gen-
erally does not provide an opportunity to gain exposure
to distant disciplines, let alone establish collegial rela-
tionships. Sustained interactions over several days would
jump-start the process of establishing professional con-
tacts across disciplines.

The chemical oceanography community has relied on
such symposia since 1976 (Green & Sackett 1988). The
success of DISCO, the Dissertation Symposia in Chemi-
cal Oceanography (http://www.aibs.org/meetings/) led
to the Dissertations Initiative for the Advancement of
Limnology and Oceanography (DIALOG, http://
aslo.org/phd.html) in 1993, the Physical Oceanography
Symposia (PODS, http://www.aibs.org/meetings/) in
2002 and the Dissertations Initiative for the Advance-
ment of Climate Change Research (DISCCRS, http://
aslo.org/phd.html) in 2003. Such symposia have been
enormously popular (Green & Sackett, 1988; Friddell
& Bleckner, 2003). While they have become a sort of
‘rite of passage’ for oceanography graduates, and
DISCCRS included a small social-science component,
as yet none of these have integrated the full spectrum of
disciplines relevant to the study of climate change and
impacts or issues at the land-water interface.

Workshop participants agreed that a program integrat-
ing across disciplines would be beneficial. While DISCO,
DIALOG, DISCCRS and PODS are a start in the right
direction, an integrative program should include addi-
tional elements and a different emphasis. The focus
should be on communicating and interacting across dis-
ciplines, plus real-world advice with career-oriented strat-
egies. Interdisciplinary communication training would
foster understanding and collegial interactions, while
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practical career-building skills specifically for would-be
interdisciplinarians would help graduates launch their
careers.

Workshop recommendations are summarized below.

Communication Skills: Communication skills are in-
creasingly important for all disciplines, but aspiring in-
tegrative professionals face unique challenges.  As Susi
Moser expressed it, “To succeed, interdisciplinarians must
be ‘multi-lingual’: Not ‘native speakers’ in every disci-
pline, but with at least a working knowledge of ideas,
concepts, procedures, and terminology used by other ex-
perts.” Yet even basic training or exposure to faculty and
students from divergent backgrounds is sketchy or miss-
ing from most graduate-education programs. Workshop
participants agreed that communication training should
therefore be an integral part of the model program. Com-
municating across disciplines should run like the thread
Ariadne gave Theseus as a guide through the labyrinth,
and tie together every activity throughout the week-long
meeting.

Career-building Skills: As Steve Schneider expressed
it,  we are in a cultural/professional “fractal.” Graduates
need to know what the professional landscape is and how
to do socially relevant work without killing oneself, pro-
fessionally or personally. Graduates should be taught how
to survive in a changing landscape—or, in the words of
Tony Michaels, we need to “teach them how to dance on
a shifting stage.” Training should address why integra-
tive studies are necessary and how to bridge the natural/
social science divide. New Ph.D.’s are increasingly in-
terdisciplinary, but institutions are not and the jobs just
aren’t there yet. Graduates should be informed about both
the opportunities and challenges of interdisciplinary work,
and provided with guidance on how to build successful
careers.

Target Audience: Most complex environmental systems
transcend national borders. The program should there-
fore be fully international in scope, including participants
from both developed and developing countries. Ideally
the meeting would include participants centered on a
broad range of disciplines, from natural and social sci-
ence and the humanities as well as engineering, math-
ematics and modeling or even professional fields such as
business and law. To help graduates obtain a broad per-
spective of issues and establish a useful peer network,
the symposium should be broadly advertised to yield an
applicant pool representative of the graduate population.
While the program may target those wishing to pursue
research careers, integrative graduates must work beyond
the traditional ivory towers. It is important that their peer
network include graduates working in industry, state, lo-
cal and Federal governments, and non-government orga-
nizations (NGO) as well as academia. An application re-
view committee should be used to identify outstanding
candidates. Excellence should be the primary criterion

for selection. Diversity of disciplines, institutions and
backgrounds should be sought following the same phi-
losophy and guidelines used by the National Science
Foundation. There was considerable discussion concern-
ing the eligibility window for the recent Ph.D.’s who were
the focus of this Workshop. Some felt that any pre-ten-
ure professional should be eligible while others felt that
a 2-year or possibly 3-year post-Ph.D. eligibility win-
dow should be used.

Symposium Size: Forty was considered to be the abso-
lute maximum size for the symposium. While more par-
ticipants would allow additional disciplines to be repre-
sented and provide greater opportunities for networking,
there was strong consensus that 25 participants for a
week-long meeting would be ideal, in order to bring re-
lationships to the level of friends rather than distant col-
leagues.

Symposium Location:  Workshop participants agreed
that the physical surroundings should be an integral part
of the symposium. A retreat-style facility is important,
so that participants can forget about their normal routine
and stay focused on the event. A relaxed atmosphere helps
to make minds receptive to ideas and linkages. While
the surroundings do not need to be exotic or luxurious, it
is important that the food be of high quality so that bod-
ies and minds are in top condition. Field stations com-
bine appropriate locales with excellent meeting facili-
ties and a cost-effective venue. It would be useful to have
a symposium location that has access to individuals or
sites where integrative projects are taking place. A shared
aesthetic experience can be inspirational. It can also be
used as an organizational structure for the week, to pro-
vide a context for ongoing discussions over the week
and/or as a case study (for example: A Long-Term Eco-
system Research (LTER) site, a particularly threatened
and unique human ecosystem as the Everglades, or loca-
tions with access to local stakeholders). A visit to a site,
presentations by local workers or stakeholders, followed
by a debriefing and brainstorming session, could be used
to teach participants to think in a systems way. Alter-
nately, experienced professionals from other localities
could be brought in for the symposium.

While a site or theme (e.g., invasive species) may be used
as a case study, the symposium should not exclude people
who do not work in that area. Rather, the site/theme
should be used as an organizational tool or catalyst for
the week’s activities.

Symposium Elements: Participants agreed the follow-
ing elements should be included as part of a week-long
symposium.

� Communication Training: It is worth repeating that
all meeting activities throughout the week should re-
inforce the “formal” communication training. Re-
sources should be made available through the
program’s web page to reach the broadest possible
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audience. Symposium participants should begin work
before attending the symposium through selected
readings and while preparing for their talks and post-
ers. To facilitate interactions at the symposium, par-
ticipant resumes and photos should be collected and
distributed before the meeting so participants can use
that information to relate their work to that of others
who will be attending. While preparing for their oral
and poster presentations, participants should be given
guidelines to ensure their work is understandable to
the broad audience represented by the symposium
participants. This beginning should be coupled with
training/discussion early in the symposium on estab-
lishing common languages, explaining why integra-
tive projects are necessary, putting such work in a
professional and social context, etc.  Participants
should be given feedback on their scientific presen-
tations. Exercises such as ‘picturing research’ or ‘cre-
ating a vision’ could serve as ice breakers and mix-
ers so that participants immediately begin to engage
with each other. Skilled professionals with training
in communication skills should be utilized through-
out the meeting, for formal presentations, informal
interactions, and as discussion facilitators.

� Team Building Skills: Teamwork is essential for
building successful multidisciplinary and interdisci-
plinary collaborations. Training in this area is rou-
tinely provided in the for-profit sector where effi-
ciency is the goal. Such training should become com-
monplace for academic professionals. Ideally there
would be a combination of formal presentations by
skilled trainers, coupled with insights of the academic
mentors based on their successful interdisciplinary
careers. Small-group discussions would provide op-
portunities for participants to practice communica-
tion and teambuilding skills--see Appendix, pp. 15-
20 (Drobot et al. 2003) for an example of a report
developed at the 2003 DISCCRS symposium.

� Mentors: While the focus of the meeting should be
on establishing peer relationships among the recent
Ph.D. participants, it was felt that there should be a
tiered group of mentors to provide early-, mid- and
late-career perspectives on building successful inter-
disciplinary careers. Ideally there should be a one-
to-five ratio of mentors to participants. The early-
and mid-career mentors could provide real-time in-
sights on early-career development, while senior
mentors could provide holistic overviews of the field
and long-term perspectives. Hopefully these men-
tors would become an integral and sustained part of
the participants’ professional network. At least some
of the mentors should be successful interdisciplinary
researchers who have been engaged in outreach to
the media, stakeholders, managers, policy makers,
k-12 students or the general public. Mentors should
come from within and beyond academia. Mentors
should provide the following:
• Big picture: The symposium should include pre-

sentations by the senior mentors, to provide an
overall context for the week—for example by ad-
dressing questions such as what does it mean to
be interdisciplinary and do integrative science.
Some sort of overview presentation on the meet-
ing theme could be used to provide a context for
the participant presentations over the week.

• Success stories: Mentors should discuss both suc-
cessful and unsuccessful integrative projects, with
a goal of showing participants what makes a
project work.  A panel of mentors or agency rep-
resentatives might also provide an historical per-
spective on integrative projects and funding.

• Tangible tools for the professional toolbox:
There needs to be a focus on useful information
that can be taken home and utilized. For example,
tips on how to secure an interdisciplinary posi-
tion, how to develop a tenure review packet, how
to obtain funding, where to publish, how to feather
a professional nest, how to build a meaningful
legacy.

• Realistic assessment of status quo:  Mentors
should be realistic—tell the truth about what the
reality is, versus what it ought to be. They should
also provide tips on how to survive in the current
institutional environment and work on long-term
goals while seeking the training needed to be an
effective interdisciplinary professional.

• Positive outlook: Participants should walk away
feeling confident, hopeful and energized. While
the assessment should be realistic, the focus should
always be on solutions, not problems. Positive lan-
guage should be used at every step.

� Participant Presentations: There was consensus that
the symposium must include a strong element of in-
formation exchange. Participant presentations pro-
vide an ideal opportunity to inform the group about
individual work and collaborative interests, and to
practice communication skills. Oral presentations
would need to be short to provide time for other ac-
tivities. Brief oral presentations providing an over-
view of participant’s major field of interest could be
coupled with in-depth poster presentations. Posters
could be displayed during the week-long symposium
so that all participants can review the posters between
sessions. The oral presentation should be a sort of
mini-plenary address, with an introduction to the
broader field of participant’s interest as well as an
overview of that person’s specific work. To foster
connections with other participants and the meeting
theme, if there is one, the speaker should articulate
any interdisciplinary links or identify interdiscipli-
nary topics of particular interest. The presentation
should conclude with a statement of the participant’s
interdisciplinary professional goal(s). Five minutes
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per talk may be too short to effectively convey the
essence of the presenter’s professional identity, but
anything over 10 minutes per presentation is prob-
ably too long.

� Professional Training: Some of the Workshop par-
ticipants felt that communication skills and research
content should be the only mission of the week. Most
of the participants (and all of the recent graduates
who participated) were insistent in recommending
that professional training be provided as well. Work-
shop participants considered how best to provide this
training. Some graduate programs, such as the
Wrigley Institute at the University of Southern Cali-
fornia, offer graduate-level courses to provide pro-
fessional training including proposal development,
managing a lab, and other real-world skills. Until
such courses are the norm, electronic resources and
the symposium could provide essential training for
recent Ph.D. graduates. Areas of particular interest
are highlighted below:

• Communicating beyond academia: Participants
were keen to discuss communicating beyond
academia, and particularly with the media. Many
expressed concern about losing scientific integ-
rity, or compromising their professional standing
by working with the media or stakeholders. In-
sights by established scientists who have success-
fully worked with the media, coupled with train-
ing by media and communication specialists,
would be helpful in this regard.

• Proposal development: With the current fund-
ing success rate, all graduates planning to pursue
research careers need training in proposal devel-
opment. This is especially true for graduates wish-
ing to tackle interdisciplinary questions. Train-
ing is needed at virtually all levels—from identi-
fying a viable project and an appropriate funding
source, through identifying potential collabora-
tors and ultimately developing a collaborative
proposal.

Recent graduates are generally unfamiliar with
Federal funding and most are completely naive
when it comes to other sources of funding. A re-
source guide for funding sources should be de-
veloped and made available from the program
web site. If possible, representatives from vari-
ous funding agencies should be present at the sym-
posium to answer questions. Presentations should
focus on opportunities and tools for successful
collaborative proposals. The agency representa-
tive needs to be both informative and candid, do-
ing more than simply reporting what is on the web
site. However, information from the web site that
might be of particular use to recent graduates pur-
suing integrative careers should be highlighted.

The key is to train these integrative thinkers to
come up with well-posed problems that can be
addressed by an integrative team within the con-
fines of a normal grant cycle. While it is good to
show examples of how large integrative projects
get started, these emerging professionals need to
know how to work with a small nucleus of col-
leagues on a relatively modest scale.

A popular idea proposed at the Workshop was to
require participants to read and review a success-
fully funded interdisciplinary proposal and, for
comparison, perhaps an unfunded proposal as an
example for group feedback; the mentors or one
or more of the participants might provide already-
submitted proposals for use in this context.  At
the symposium, participants could form review
panels and then compare their proposed recom-
mendations with the actual review and recommen-
dations. This learning experience provides valu-
able insight into the proposal review process.
Ideally Federal agency representatives and the PI
would be present to take part in discussions.

Some commented that such a proposal should be
used as a unifying force throughout the meeting.
The model proposal used at the meeting should
be representative of something the participants
might develop over the next few years—some-
thing on a manageable scale, perhaps a collabo-
ration between two or three scientists from dif-
ferent natural- and social-science disciplines and
institutions. An international example would be
particularly useful.  Agency representatives (na-
tional or international), or representatives from
large international programs can be enormously
helpful in putting together a central interdiscipli-
nary element. They can provide experts, case stud-
ies, results, an overarching context, etc.

Another possibility would be for participants to
organize around a topic related to the meeting lo-
cation, and draft a proposal around this topic/ques-
tion. Using the local environment would enable
participants to meet with a broad range of stake-
holders. In conjunction with either of the above,
participants could identify topics and work in
small groups to develop collaborative proposals
using the talents of all those in their group, with
mentors and funding agency representatives on
hand to provide insights and guidance.

� Other:  The elements identified above were the most
fundamental topics and ones that Workshop partici-
pants agreed should be done by everyone. The rest
of these topics might be offered in the context of
break-out sessions where participants could choose
among several options including the following:
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• Education outreach. Participants interested in k-
12 outreach or engaging the general public could
receive training or share successful strategies.

• Collaborative proposal development. Partici-
pants who want to develop a collaborative pro-
posal could work on such a project.

• Communicating with media. Participants could
develop stories based on their research, or role
play. A specialist, or a panel with a reporter, se-
nior scientist with media experience, and media
specialist might  be used.

• Working with stakeholders. Participants and
mentors could discuss working with citizen
groups, or city, county, state planners and the like.
A case study would be useful in this context.

• Public policy. New Ph.D.s at the Workshop were
particularly concerned about how to work on
policy issues without losing scientific credibility.
It would be useful to have at least one early- or
mid-career scientist with successful experience to
share insights and lead a discussion.

• Career development. Participants are likely to
be interested in alternate careers, job-hunting strat-
egies, tenure/promotion, soft-money positions,
balancing family and career, dual-career issues,
and related topics. Meals or informal evening dis-
cussions could provide opportunities for partici-
pants to discuss such topics with each other and/
or the mentors.

• Publishing strategies. Participants and mentors
could share insights on where to publish, and es-
pecially how to market interdisciplinary papers
since these often have difficulty finding an ap-
propriate venue.

• Interdisciplinary teaching. Such courses are a
particular challenge, in part because they are likely
to involve team teaching. Insights from mentors
and participants with successful experience would
be particularly useful in this context.

� Field Trip: The meeting format is likely to be very
intense. To keep up energy, the weeklong sympo-
sium should include a half-day field trip, to provide
a block of time for sustained informal interactions
and relaxation.

� Informal Time: There should be a block of time each
day that participants could use to relax alone, set up
one-on-one meetings with mentors, or participate in
small-group discussions. Such time is not a luxury.
Teambuilding is more than just bringing people to-
gether. The human dimension cannot be overlooked.
Free time is absolutely needed for strong personal

����relationships to develop and collegial networks to be
established. While the web provides a quick and in-
expensive way to identify potential collaborators,
there is simply no substitute for one-on-one interac-
tions. Friendships formed at the symposium will help
build understanding and trust across disciplinary
boundaries. Sometimes such relationships will lead
to collaborative projects. Just as importantly, colle-
gial networks will expand with time as symposium
participants recommend students and colleagues to
each other. And, professional friends are sometimes
needed to provide a sounding board for work or ca-
reer related issues.

����������
The need for interdisciplinary collaboration and commu-
nication is well documented.  A changing global envi-
ronment demands an interdisciplinary approach to prob-
lem solving.  The Oct. 3-6, 2003 Workshop focused on
the issues needed to train recent Ph.D. graduates to meet
the current challenges and opportunities.  Meeting these
challenges will require cadres of professionals who are
able to think and work collaboratively across all disci-
plines:  mathematics, engineering, technology, social and
natural sciences.

Due to limited time, the Workshop focused on the sym-
posium component of a model program utilizing both
electronic resources available to everyone and a week-
long meeting for a relatively small group. Participants
agreed that a centralized web page and electronic distri-
bution list for individuals interested in interdisciplinary
research careers would be of tremendous value. The
weeklong meeting should provide fertile ground for ideas
and resources that could be disseminated to a broad au-
dience via the web. And, materials developed for the sym-
posia, such as a resource guide for funding sources and
interdisciplinary journals, job-hunting tips, or other pro-
fessional-development and communication-training
documents, should have wide appeal; they could and
should be broadly distributed. The web page could also
be used as a people locator for those interested in estab-
lishing collaborative relationships. A distribution list
could be used to post time-sensitive material such as job
advertisements.

This workshop was limited in scope and short in dura-
tion. It addressed only the specific needs of recent Ph.D.
graduates who are currently entering the workforce with
the hope of building a successful interdisciplinary ca-
reer. However, most of the recommendations from this
workshop could be used in other contexts (short sessions
in conjunction with scientific society meetings or longer
courses as part of academic training).

All readers of this document are encouraged to think
about how they can effect change within and beyond their
own institution and, or generally, throughout the course
of graduate education and early-career development.

Meeting the Needs 6



"�
�������
Drobot, S. D., Porinchu, D. F., Arzayus, K. M., Barber,

V. A., Delissio, L. J., Smith, L. M., Warren, J. M.,  et.
al. (2003). The ‘Ideal’ Climate Change Ph.D.
program. DISCCRS, Dissertations Initiative for the
Advancement of Climate Change Research,
Working Group Report.
http://aslo.org/phd/disccrsclimatechange.pdf

Friddell, J. & Blechner, T. (2003). Advancing ideas,
methods in interdisciplinary climate change research
for new Ph.D.’s. Eos 84 (33): 314, 320.
http://aslo.org/phd/disccrsympreport.pdf

Green, E.J. & Sackett, W.M. (1988). DISCO 10-year ret-
rospective survey results. Eos 69(44): 1015, 1017-
1018, 1021.

Lubchenco, J. (1998). Entering the century of the envi-
ronment: A new social contract for science. Science
279: 491-497.

Pfirman, S. & AC-ERE (2003). Complex Environmen-
tal Systems: Synthesis for Earth, Life, and Society
in the 21st Century, A Report summarizing a 10-year
outlook in environmental research and education for
the National Science Foundation.

Schneider, S.H., Stoltman, J., & Waddington, D. (1995).
Education and Global Environmental Change. In:
Global Environmental Change Science: Education
and Training. Edited by David J. Waddington, 1995,
Springer-Verlag Berlin in cooperation with NATO
Scientific Affairs Division.

Waddington, D.J., Ed. (1995). Global Environmental
Change Science: Education and Training. Springer-
Verlag Berlin in cooperation with NATO Scientific
Affairs Division.

Weiler, C.S. (2003a). Biocomplexity LWI/CC workshop:
Designing a capstone experience for recent Ph.D.s
embarking on interdisciplinary careers.
http://marcus.whitman.edu/~weilercs/biocomplexity/

Weiler, C. S. (2003b). Programs for Recent Ph.D.s.
http://aslo.org/phd.html

Meeting the Needs 7

"�����#����������$%��������&������
���������������������������
�
�
����	�
�����������������	��������������������	�’�
������
�����������	����������!������������

����������������
��!�����

���������������(
������������	���
������	���������������
�����������
�������������������������

�������������

�����	�
������������
��	��	�����������������������
��������	���
���������������	�’�
������������)���	�������������������!���

	������	�������������������������������*���

��$+�,%�������
�(��
��������������������
���
����������������	�’�,%%-
��*��.*��
�
������

/�����	�����������������������	��
�������������������������
�������
����	�
�����������	���������������������������������
������������������	��������������������
��

*�!��,��
������
This Workshop was co-organized by C. Susan Weiler,
Ronald B. Mitchell and Anthony F. Michaels and sup-
ported by the U.S. National Science Foundation through
grant #DEB 0119960 to Whitman College. The Univer-
sity of Southern California kindly defrayed expenses at
the Wrigley Marine Science Center.


