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Introduction: The Problem
It is no secret that few policymak-

ers are well versed in the sciences,
and it should come as no surprise
that many scientists are unfamiliar
with the process of formulating and
implementing public policy. In fact,
many students choose to study poli-
tics in order to focus on "real
world" issues and to avoid the rigors
of laboratory sciences. Likewise,
other students often choose a sci-
ence major to avoid the seemingly
irrational operations of policy devel-
opment and the political arena. As a
result, there is an inherent tendency
for students of science and policy to
operate in separate educational and,
later, professional worlds.

This cleavage between science and
politics, while admittedly oversipli-
fied, has become part of the intellec-
tual baggage passed implicitly to stu-
dents in many fields in the natural
and social sciences. Teaching
courses in environmental politics
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and policy, for example, one very
quickly encounters a problem. Much
environmental politics and policy
emerge from the claims and findings
of the natural sciences, information
that is articulated in a very distinct
language from that in which public
policies are debated and codified.
Whether dealing with policies on the
emission of greenhouse gases, the
liquidation of old-growth forests, or
environmental health, teaching envi-
ronmental politics demands atten-
tion to science. Unfortunately, few
undergraduates in political science
have a thorough understanding of
the scientific process, much less the
intricacies of global climate change,
ecosystem function, toxicology, or
other areas of environmental re-
search.

Similarly, students of biology,
chemistry, geology, and other natu-
ral sciences often receive excellent
training in environmental sciences
without receiving even a rudimen-
tary exposure to how science is or
(more likely) is not incorporated
into the development of environ-
mental policy. They may leave the
university with a thorough under-
standing of scientific processes while
remaining clueless about the policy
process. Science students are trained
to generate and interpret knowl-
edge, but few carry with them a
framework for ushering that knowl-
edge into the policy arena, where it
is urgently needed to help solve
some of the most pressing problems
facing humanity.

Simply put, there is a lack of sci-
entific training for those studying
environmental policy, and a lack of
political and policy training for those
studying the environmental sciences.
The separation of disciplines pro-
duces students incapable of fully
understanding environmental issues

and unable to effectively mobilize
their specialized knowledge to im-
prove and effectively implement pol-
icy in an integrated manner. Few
students leave the university with
the capability of following an issue
from the realm of scientific inquiry
into the realm of politics.

Bridging the Gap:
Interdisciplinary Approaches

This quandary has not gone un-
recognized, and there are numerous
ways political science and environ-
mental sciences programs have at-
tempted to address the issue. Many
require their students to take
courses offered by other depart-
ments. Many courses in applied sci-
ence contain modules on the policy
process, and many environmental
policy courses draw on science. This
exposure to other disciplines and
ways of knowing adds valuable per-
spective to both undergraduate and
postgraduate education; however, a
module or course here or there is
seldom sufficient to prepare scien-
tists for effective participation in the
policy process, and is almost never
sufficient to provide political scien-
tists with the understanding needed
to interpret most scientific results.

At Northern Arizona University,
political science majors interested in
environmental politics can take an
extended major in American politi-
cal studies with an emphasis in envi-
ronment. Students in this program
supplement their training in environ-
mental politics with courses from
other disciplines, including the hu-
manities and the sciences. All stu-
dents in the environmental sciences
program are required to take one
core course in environmental policy.
And the environmental sciences em-

PSOnline www.apsanet.org 75

https://doi.org/10.2307/420778 Published online by Cambridge University Press

https://doi.org/10.2307/420778


phasis in environmental policy and
administration, one of eight choices
for an area of concentration, ensures
that students receive a strong foun-
dation in biology, geology, and
chemistry, along with public admin-
istration, the policy process, environ-
mental policy, environmental move-
ments, and green political theory.
Still, students can get through the
American political studies major
without taking a single science
course, and the vast majority of en-
vironmental science majors, in em-
phases other than politics, take only
the one introductory course in envi-
ronmental policy. Many other uni-
versities offer similar programmatic
options, with similar disciplinary lim-
itations.

Needed: Integration/ Not
Merely Exposure

We celebrate the move toward
interdisciplinary curricula, but we
have discovered in our short time
teaching in such programs that they
do not fully address the problem.
We may have advanced in terms of
giving students the opportunity to be
exposed to the different disciplines.
But nowhere are students required
to integrate the methods and lessons
from both politics and natural sci-
ences. Soule and Press (1998) re-
cently discussed the dangers of shal-
low interdisciplinary approaches in
teaching environmental studies, ar-
guing that expanding educational
breadth has led to a shallower treat-
ment of all subjects. But certainly,
even rigorous presentation of essen-
tial core topics will fail to create in-
terdisciplinary scholars if the inter-
faces between disciplines are not
explored explicitly.

In our experience, both within the
university and in the policy arena,
accomplished students may leave the
university with an understanding of
both scientific and political pro-
cesses, but they seldom have the
opportunity to examine exactly how
the two relate: How do political or
social issues affect the construction
of environmental science? How do
the findings of environmental sci-
ence inform the development of en-
vironmental policy? And how does
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the process of making environmental
policy incorporate or distort possible
lessons from the natural sciences?

Probing the issues raised by an
examination of the elusive interface
between science and policy was the
task we set for ourselves when we-a
political theorist and an ecologist-
proposed a team-taught course titled
"Science, Politics, and Environmen-
tal Policy."1 Our central focus was
an examination of how scientific
knowledge is generated, presented,
understood, and applied as various
political forces shape the develop-
ment of environmental policy.

Charting a Course
that Explores the
Science/Policy Interface

Through discussions with policy
professionals, research scientists,
and students, we identified three
fundamental objectives for a semes-
ter-long course focusing on the sci-
ence/policy interface.

1. Consider perspectives from
ecology, political science, eco-
nomics, and sociology, and ex-
plore how they can be used to
critically examine environmen-
tal science and environmental
policy development and imple-
mentation.

2. Examine criticisms of both sci-
ence and policy processes artic-
ulated by academics, govern-
mental agencies, interest
groups, and grassroots organi-
zations.

3. Explore how scientific claims
are commonly misrepresented
and misused in policy formula-
tion, particularly to support
various ideological ends.

The class was offered for either
political science or environmental
science credit and, not surprisingly,
a wide variety of students enrolled,
including undergraduate and gradu-
ate students in political and environ-
mental sciences (as well as a few
curious faculty and staff). In our
team-teaching approach, we pre-
sented integrated lectures to a di-
verse class; both of us fully partici-
pated in each day's presentation.2

We hoped our own perspectives and
biases, as well as those of the stu-
dents, would come quickly to the
fore, be recognized and discussed,
then fused in both daily dialogue
and, later, as we worked through
several in-depth case studies.3

We began the class with introduc-
tions to both the scientific process
and the policy process, discussing in
both instances the model rational
process and the corruptions that of-
ten distort it. We wanted to call stu-
dents' attention to the similarities
between the rational model of policy
making and the traditional model of
scientific inquiry. In both, one begins
with a question or problem, employs
a logical, often linear, thought pro-
cess to identify possible explana-
tions, then rigorously evaluates these
with empirical data before selecting
the most parsimonious solution. But
employing this rational process is
problematic in both the political and
scientific realms. In policy design,
there are a number of limitations to,
and corruptions of, the process. We
examined the real-world obstacles to
rational policy making, such as the
imprisoning effect of the market, as
well as incrementalism, or "mud-
dling through" (Lindblom 1959,
1982).

We also examined some of the
limitations of experimental ap-
proaches in the natural sciences.
Reducing complex issues to compo-
nent problems amenable to experi-
mentation often results in "answers"
that are so narrowly focused or site-
specific that they are irrelevant in
the policy arena. Similarly, more
realistic and complex approaches
typically incorporate a greater num-
ber of parameters, each of which is
estimated with some uncertainty.
This cumulative experimental error
often leads researchers to make pre-
dictions with a large degree of asso-
ciated uncertainty, leaving scientific
approaches vulnerable to criticism
from those unaccustomed to operat-
ing within a probabilistic framework.

We took this issue one step fur-
ther in an examination of fisheries
management models. Most students
assumed that more realistic and
complex models would be more ap-
propriate than simpler, less realistic
models for setting harvest levels.

Our examination of ecological mod-
els (admittedly highly simplified)
served to demonstrate how complex
approaches, with a large number of
parameters, often generate predic-
tions with high levels of uncertainty
that ultimately prove less useful in
policy contexts than simpler, less
realistic models whose parameters
can be estimated accurately (see
Ludwig and Walters 1989). The is-
sue of coping with uncertainty in
scientific approaches became a lively
theme throughout the remainder of
the semester.

In both disciplines, the "rational"
model has real limitations. Science
students were quite interested in the
difference between rational and in-
cremental models of policy making;
politics students were surprised to
discover the trade-offs (and subjec-
tivity) involved in developing scien-
tific studies.

A major portion of the course was
spent examining the misuse of envi-
ronmental science for political ends.
We focused specifically on critiques
of the politicization of science (Ehr-
lich and Ehrlich 1996), and exam-
ined various social institutions and
forces that directly and indirectly
influence the policy process, includ-
ing science education, the media,
and the public relations industry.
Students weren't surprised to hear
of the chemical industry's attempts
to discredit Silent Spring, but were
taken aback by the numerous con-
tinuing examples of attacks, orches-
trated by public relations firms, on
the scientific claims of authors writ-
ing on pesticides, meat production,
and toxic sludge (see, e.g., Stauber
and Rampton 1995), as well as the
sheer amount of environmental edu-
cation materials for grades K-12
produced by the nation's largest pol-
luting industries. Importantly, we
examined a number of places and
issues where the scientific and policy
processes cross paths: risk assess-
ment, cost-benefit analysis, and the
processes of public participation and
public hearings in the development
of environmental policy. Students
noted the subjectivity involved in
setting the parameters of risk in, for
example, pesticide exposure for chil-
dren. Conversely, they were im-
pressed by the scientific acumen of-
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ten displayed by lay people during
public hearings.4 Finally, we exam-
ined some alternative relationships
between science and policy. Specifi-
cally, we discussed the shift in focus
that adoption of the precautionary
principle would pose (Montague
1998) and suggestions for more pub-
lic participation in guiding science
(e.g., Sclove 1995) and in guiding
the application of environmental
science (e.g., Fischer 1995).

In laying out the course, we
wanted to focus not only on the spe-
cific issue of the relationship be-
tween science and policy, but also
on the broader question of how we
know and see the "environment"
and how those varied knowledges
may be brought into the political
process. Both politics and science
students were shocked and chal-
lenged by the paradigm-questioning
critiques raised in postmodern and
feminist writings on science (Har-
away 1988; Keller 1985; Ross 1996),
but it was crucial to directly address
the way knowledge-both political
and scientific-is objectively situated.
Acknowledging that science has a
social context helped students recog-
nize the legitimacy of different ways
of seeing issues through either scien-
tific design or everyday experience.
We then discussed recent designs
for a democratic and discursive pol-
icy process (Dryzek 1990; Healy
1993; Young 1996), which would be
more open to acknowledging and
including these varied ways of seeing
the environment and environmental
problems.

The Value of In-Depth
Case Studies

In an attempt to ground the theo-
ries, we focused the final third of
the course on in-depth case studies
of specific issues. For one local is-
sue—the complex problems underly-
ing management of the Colorado
River from Glen Canyon Dam
through Grand Canyon National
Park5—we invited experts at the
center of the science/policy vortex
into the classroom. During succes-
sive sessions, we had the past and
present research directors of the

Bureau of Reclamation's Grand Act, with the case of the northern
Canyon research program address spotted owl providing a textbook
the class on specific research and example of the interplay between
management ecological

We wanted to focus not only
on the specific issue of the
relationship between science
and policy, but also on the
broader question of how we
know and see the "environ-
ment" and how those varied
knowledges may be brought
into the political process.

issues, as well
as their per-
sonal experi-
ences working
at the inter-
face of sci-
ence and pol-
icy. The
speakers ad-
dressed the
same issue,
and drew
from the
same history
and data-
bases, but

their views, approaches, and assess-
ments of the success of science in
supporting policy were widely diver-
gent. One talked about the degraded
river ecosystem, efforts to remove
the dam, and the potential of resto-
ration, referring to the extensive re-
search conducted over the past de-
cade and the value of that data in
political battles with dam propo-
nents. The other discussed the role
of science in providing the informa-
tion needed to guide dam operations
as managers attempt to meet the
divergent demands of utility compa-
nies, water managers, and recre-
ationalists while protecting the natu-
ral resource. Each speaker grounded
himself in a particular scientific
reading of the issue and conveyed
very different concepts of how scien-
tific inquiry might contribute to im-
proved river management. It was
clear that the students' initial re-
sponses were to align behind one
perspective or another, bolstering
their gut reactions with the best sup-
porting arguments that the available
information would allow. As the
problem analysis was carried back
into readings and discussion, the
class began to appreciate, in a very
palpable way on an important local
issue, the complexity of doing sci-
ence and applying the findings in the
policy arena.

We then explored both the scien-
tific basis and the policy develop-
ment process for a number of other
current environmental issues. These
included the Endangered Species

science and
management
policy; the
health effects
of dioxin, fo-
cusing on the
changing per-
ception of
scientific
studies and
the "spin" of
interpretation
within the
policy arena;
and global
climate

change, where we studied how ef-
forts to quantify scientific uncer-
tainty have been misused to under-
mine policy initiatives backed by a
considerable body of scientific evi-
dence and a general consensus
among leading researchers. These
studies allowed students to thor-
oughly examine both the science and
politics of current issues. They also
were used to demonstrate to stu-
dents a set of relevant applications
of the various literatures we had
surveyed.

During the last weeks of the
course, students presented their own
group projects. Teams including
both natural science and social sci-
ence majors examined the scientific
and policy processes of issues of
their own choosing. The assignment
was for teams to follow an issue in
both the realms of science and pol-
icy, and to reflect on the various in-
fluences to which the scientific and
policy processes were subject. This
exercise was designed, in part, to
bring these differently-trained stu-
dents together to produce a study
critical of both disciplinary realms.
Students examined nuclear waste
disposal, organic food policy at the
U.S. Department of Agriculture,
reintroduction of the Mexican wolf,
grazing policies, and habitat conser-
vation in the face of urban sprawl.
They were required to make a pre-
sentation to the class in addition to
submitting a single team-written re-
search paper.6
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Conclusion

The reviews of the course7 were
overwhelmingly positive (with the
exception of a few gripes about the
heavy reading load). Interestingly,
both the science students and the
social science students said the
course gave them a greater perspec-
tive on their own discipline, in addi-
tion to letting them learn about
what had been "foreign territory."
The word "relevant" appeared on
nearly every evaluation, and students
seemed genuinely thankful for the
opportunity to breech the disciplin-
ary boundaries and integrate the
numerous points of knowledge nec-

essary in order to more thoroughly
understand environmental issues.

It is, after all, true that policymak-
ers increasingly are being required
to consider cutting-edge science
when formulating environmental
policies, and environmental scientists
are also being asked to step into the
policy arena. If our students in the
political and environmental sciences
are any indicator, a majority have
been inspired to pursue these
courses of study precisely because
they want to work effectively on en-
vironmental problem solving. They
recognize and accept the interdisci-
plinary nature of these issues. We

see no reason to believe that the
discontinuity that has characterized
the science/policy interface in the
past need be passed on to the next
generation of environmental scien-
tists and policymakers. Our experi-
ences suggest that with guidance
and exposure to the relevant litera-
ture, students specializing in either
field will be able to survive-even
thrive-at the science/policy inter-
face, and that they will work effec-
tively together, drawing on their
differing expertise, skills, and expe-
riences to address complex prob-
lems that lie between traditional
disciplines.

Notes

1. We should note that we may have been
at a bit of an advantage over those at other
institutions in proposing this eourse. NAU
has a focus on environmental issues as part of
its mission, and administrators and faculty
have been increasingly dedicated to develop-
ing interdisciplinary approaches to the topic.
Both political science and environmental sci-
ences have been at the forefront of such ef-
forts. Still, this was the first course team-
taught and cross-listed across the two
programs, and we wish to acknowledge the
support of our chairs and deans.

2. We saw this as true "team teaching"
rather than the oft-used model of "tag-team
teaching," where instructors alternate lectures
(often with the other instructor absent).

3. The syllabus and research assignment
are available for viewing at http://jan.ucc.
nau.edu/~dss4/499Syllabus.htm

4. Lectures and standard readings were
supplemented with guest lectures, videos, gov-
ernmental reports, and the publications of
various environmental organizations.

5. Glen Canyon Dam generates electricity,
stores and controls distribution of limited wa-
ter resources to several western states, and
provides recreational opportunities for thou-
sands. Its operators determine the amount
and timing of water released downstream,
profoundly influencing the Grand Canyon
ecosystem, including the populations of sev-
eral endangered species.

6. One could go on about the benefits and

liabilities of a team project, though that
would take another article. We recognized
the different abilities and energies of students
on teams, as well as the problem of free-
riding. To deal with these potential difficul-
ties, we had students rate their teammates'
contributions on a scale of 1-10; we then gave
the team members not a single grade, but a
range (e.g., 86-94). Individual students were
given a grade within that range which re-
flected both the teams' and the instructors'
evaluations of their particular work.

7. Courses at NAU have both numeric and
written evaluations. Our course was rated a
4.5 on a scale of 5-significantly above the av-
erage score in either political science or envi-
ronmental sciences.
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