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Abstract Environmental studies and environmental sci-
ences programs in American and Canadian colleges and
universities seek to ameliorate environmental problems
through empirical enquiry and analytic judgment. In a
companion article (Part 1) we describe the environmental
program movement (EPM) and discuss factors that have
hindered its performance. Here, we complete our analysis
by proposing strategies for improvement. We recommend
that environmental programs re-organize around three
principles. First, adopt as an overriding goal the concept of
human dignity—defined as freedom and social justice in
healthy, sustainable environments. This clear higher-order
goal captures the human and environmental aspirations of
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the EPM and would provide a more coherent direction for
the efforts of diverse participants. Second, employ an
explicit, genuinely interdisciplinary analytical framework
that facilitates the use of multiple methods to investigate
and address environmental and social problems in context.
Third, develop educational programs and applied experi-
ences that provide students with the technical knowledge,
powers of observation, critical thinking skills and man-
agement acumen required for them to become effective
professionals and leaders. Organizing around these three
principles would build unity in the EPM while at the same
time capitalizing on the strengths of the many disciplines
and diverse local conditions involved.
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Introduction

There has been a remarkable proliferation of “interdisci-
plinary” environmental studies and environmental sciences
programs in American and Canadian colleges and univer-
sities (Romero and Silveri 2006; Vincent and Focht 2009a;
Auer 2010). In a companion article (Part 1) we undertake
an analysis of the environmental program movement
(EPM) as a policy problem. We argue that programs in the
EPM are failing to live up to their own promotion as
centers of interdisciplinary knowledge where students are
trained to become highly skilled environmental problem
solvers. We attribute this failure to three main weaknesses,
which we call “goal muddle,” “disciplinary hodgepodge,”
and “curricular smorgasbord” (see Part 1 for a full dis-
cussion). Goal muddle refers to the lack of clarity and
agreement about higher-order goals within environmental
programs. This lack of clarity allows participants to sub-
stitute goals that may not serve the common interest.
Disciplinary hodgepodge describes the gathering together
of multiple academic disciplines within a single environ-
mental program, without an effective framework or design
for communication and integration across disciplines.
Curricular smorgasbord, which is partly a product of dis-
ciplinary hodgepodge, refers to the diverse array of cour-
ses, pedagogies and methodologies offered within
environmental programs. Students are exposed to a wide
range of knowledge but may be left largely to their own
devices to sort out how to reconcile, integrate and apply
this knowledge.

In the present paper, we complete our analysis of the
EPM problem by proposing strategies for improvement.
We hope that our analysis will stimulate discussion about
the purpose and design of environmental programs, and
help focus the attention of those interested in improving the
EPM.

Addressing the EPM Problem

We believe that the EPM has great potential, and that well-
designed environmental programs can succeed in produc-
ing both disciplinary and interdisciplinary knowledge, as
well as developing students with the wisdom and skills to
address complex environmental problems. To be success-
ful, however, environmental programs and the EPM as a
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whole must develop a better balance between unity and
fragmentation in purpose, methods, and pedagogical
approaches. We recommend three principles for improve-
ment: goal clarity, interdisciplinarity, and skill-based

pedagogy.
Goal Clarity

First, the EPM and its programs should explicitly adopt the
overriding goal of “universal human dignity,” including
the requirement for mutual respect and other values
essential for people to live full lives in healthy, sustainable
environments. Human dignity, which is both a value
position and a moral aim, is a summative symbol that
represents a desired state associated with certain basic
human values (such as respect, health, well-being, free-
dom, rectitude and education; see the discussion below).
Many international declarations and agreements, including
fundamental doctrines such as the United Nations’ Uni-
versal Declaration of Human Rights (United Nations
1948), call for the creation of a commonwealth of human
dignity, planet-wide. This goal also aligns with the widely
promoted purposes of the EPM (see Part 1). The EPM rests
on an assumed foundation of human dignity; indeed, it is
clearly facilitated by a specific focus on human dignity
(Proshansky 1973). This is recognized in the literature on
some of the EPM’s principal characteristics. These include
(but are certainly not limited to):

e the basis in cultural and personal sensitivity that is
required to overcome disciplinary boundaries and move
toward true collaborative interdisciplinarity (Lélé and
Norgaard 2005);

e the need to address matters of equity, including the
management of common pool resources (Becker and
Ostrom 1995) and, more generally, the distribution of
both resources and the costs of unsustainable resource
use (Estes 1993; Shue 1999); and

e the ongoing debate on whether a healthy environment is
a basic human right, in that a life of dignity cannot be
led without it (Rodriguez-Rivera 2001);

Explicitly adopting human dignity as an overriding goal
for the EPM may seem anthropocentric, especially for
those programs that focus on environmental sciences, or
those participants who are mainly concerned about envi-
ronmental protection and conservation of the natural world.
But environmental conditions and human dignity are
tightly linked, and we contend that in the long run con-
servation of nature, protection of environmental quality,
and resolution of the world’s most difficult environmental
problems will not be possible without ensuring human
dignity. First, environmental quality is bound to suffer
where there is poverty, violence, overcrowding, high
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unemployment, unfulfilling jobs, poor health care, poor
education, impoverished political freedoms, and chronic
anxiety over the future. Second, in the modern world the
effects of human activities and decisions on the global
environment are pervasive. Third, human dignity cannot be
achieved without healthy environments. As the growing
human rights and social justice movements recognize, a
high-quality environment is requisite for a rich, full life.
Freedom and justice cannot be maintained in poverty
stricken societies in degraded environments, and none of us
can reach our full potential in such conditions (Clark 2002;
Mattson and Clark 2011). Fourth, a broad conception of
human dignity (as described below) takes into account all
values, including rectitude, which for many individuals
entails standards of ethical responsibility toward the non-
human world.

According to Kelman (1973, pp. 48—49), human dignity
can be conceptualized as having two major elements—
individual identity and collective community [see also
Kelman (1977); McDougal and others (1980), Lasswell
and McDougal (1992); Chen (1989); Maine Law Review
(2008)]. For human dignity to be maximized, a community
must possess institutions—the stable patterns of human
interaction that produce and allocate values—that provide
options for individual choices to the greatest extent possi-
ble consistent with the dignity and rights of other com-
munity members. Individual freedom and social justice are
inseparable and interdependent conditions for achieving
human dignity. Deprivation of values and exclusion from
community processes have important consequences for
people’s exercise of freedom. These values and processes
are essential for personal identity. Privation of social jus-
tice is associated with weak or flawed institutions. Lack of
social justice in turn impedes progress toward universal,
vital, and accountable institutions.

Achieving the goal of human dignity is a daunting
challenge, perhaps the greatest challenge that we as a
species have ever faced. For human dignity to be maxi-
mized, institutions must be established that will sustainably
satisfy a population’s basic needs for resources—food,
housing, clothing, security, health care, and education—
while protecting and maintaining healthy environmental
conditions. Many societies have difficulty configuring their
institutions to maximize human dignity, including appro-
priately managing their use of natural resources (Ascher
1999). The EPM is part of society’s response to this
challenge, and it should be explicit about the ultimate goal.

The concept of human dignity is grounded in human
values. Values are the things and events in life that people
desire, aim at, wish for, or demand (Lasswell 1971). People
are motivated to maximize or optimize their own value
outcomes, and values are the basic medium of exchange in
human interactions. A simple but comprehensive typology

of values developed by Lasswell recognizes eight basic
types: power, wealth, enlightenment, skill, well-being,
affection, respect, and rectitude—with no particular order
or hierarchy implied (Lasswell 1971; McDougal and others
1980; Lasswell and McDougal 1992). These values are
produced and allocated through institutions. Thus, in Las-
swell’s (1971) formulation, humans seek values through
institutions using resources. The academic disciplines can
be consulted to provide research, data, and insight about
these four variables—how humans interact, the values they
possess and seek, the institutions they develop, and the
resources that are used or affected (e.g., see Clark and
others 2010). These four variables are also accounted for in
the interdisciplinary approach introduced below.

Interdisciplinarity

Our second recommendation is that environmental pro-
grams use genuinely interdisciplinary concepts and meth-
ods capable of investigating and ameliorating complex,
real world problems. The interconnectedness and com-
plexity of environmental problems and human dignity
make interdisciplinary problem solving an essential skill
(Nowotny and others 2002; Lau and Pasquini 2004).
Interdisciplinarity can improve our empirical and analytic
inputs to understand and address complex problems,
including environmental and sustainability problems.

Interdisciplinarity is a type of integrative rationality not
found in any single discipline or simple combination of
disciplines, or in conventional approaches to problem
solving. According to Burgess and Slonaker (1978, p. 1)
interdisciplinarity includes “ways and means for blending
wisdom and science, for balancing free association and
intellectual discipline, for expanding and refining infor-
mation, and for building a problem solving culture that
mixes ‘permanent’ with ‘transient’” membership, thereby
remaining open to new membership and fresh ideas while
retaining a capacity for cumulative learning that refines,
clarifies, and simplifies.”

In our extensive experience researching, teaching about,
and coping with environmental problems we have
encountered a variety of different approaches to interdis-
ciplinarity (e.g., see Klein 1996; Karlquist 1999; Metzger
and Zare 1999; Hansson 1999; Balsiger 2004; Lél€ and
Norgaard 2005). We have found only one approach,
however, that offers the full array of concepts and tools
needed for integrative cross-disciplinary research, com-
munication, and problem solving. That approach is the
policy sciences, developed by Harold Lasswell and his
collaborators (we use the term “policy sciences” exclu-
sively to refer to this particular interdisciplinary approach;
see Lasswell 1971; Lasswell and McDougal 1992;
Brunner 1997b; Clark 2002). The policy sciences approach
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is unique in that it includes a framework and methods for
clarifying the observer’s standpoint toward a problem,
orienting to and defining the problem, comprehensively
mapping the full social and decision-making context, and
using multiple methods to generate, integrate, and apply
knowledge to resolve the problem. In this section we dis-
cuss the differences between disciplinarity, multidiscipli-
narity, and interdisciplinarity, and we introduce the
interdisciplinary framework that is the core of the policy
sciences approach.

Disciplinarity and Multidisciplinarity

Currently, environmental programs are often dominated by
narrow academic disciplines. Disciplinarity arose in the
nineteenth century and developed through the mid-twenti-
eth century (Kronman 2007). Today, most academics and
other professionals behave as disciplinarians. Disciplinary
specialties are invaluable, to be sure, and can provide
important inputs to decision making, but disciplinary spe-
cialties are limited in addressing “fuzzy,” bounded, or
“wicked” problems that involve contested values, complex
systems, and high uncertainty (see Rittel and Webber 1973;
Nowotny and others 2002). These are exactly the kinds of
environmental problems that the EPM aims to resolve.
Multidisciplinarity means two or more stand-alone dis-
ciplines in juxtaposition. They are essentially additive,
rather than integrative. Multidisciplinarity is really a form
of eclecticism. Practitioners pick and choose various the-
ories and methods from different disciplines based largely
on their personal experiences and worldviews. The com-
bined disciplines may lack a shared analytic framework for
integrative communication and interaction, or comprehen-
sive ways to map and understand problems and their social
and decision-making contexts. In addition, multidisciplin-
ary cooperation is often transitory. Yet multidisciplinarity
is often inaccurately called interdisciplinarity. For exam-
ple, Lélé and Norgaard (2005, p. 967) define interdisci-
plinarity “loosely to describe all types of crossings
between or among disciplines.” As they admit themselves,
this glosses “over the subtle differences between multi-,
inter-, and transdisciplinary that are highlighted in more
elaborate discussions on this subject (see, e.g., Kockelmans
1979).” We would like to be more specific and explicit.
Both disciplinarity and multidisciplinarity rely on dis-
ciplinary convention. Conventional approaches to problem
solving draw on accepted images, notions, and vocabulary
about people, problems, and the process of making deci-
sions. When people from different disciplines are involved
in conventional problem solving, the process typically
involves various levels of conflict and cooperation among
participants who have been tossed together by circum-
stance, and who may use divergent forms of reasoning,
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subscribe to different ideologies, and seek diverse goals.
This polyglot approach rarely satisfies anyone—those on
the multidisciplinary “team” or those whom the team
serves—nor is it likely to be effective to solve the problem
at hand. Among other weaknesses, conventional problem
solving is “solution oriented,” rather than “problem ori-
ented,” and as a result the attempted solution may not
actually address the real causes of the problem (Clark
2002; Bosch and others 2003).

The Policy Sciences’ Interdisciplinary Approach

Interdisciplinarity as embodied in the policy sciences is an
integrative or configurative conception that is problem
focused and that includes an analytic framework and
methods that are well grounded in theory and experience.
The framework conceptually organizes and links theories,
methods and data from diverse disciplines (Auer 2007a).
This interdisciplinary approach offers environmental pro-
grams an explicit and systematic way of developing and
organizing knowledge, planning more effectively for edu-
cational and influential advantage, and contributing prac-
tically to redress environmental problems.

In the policy sciences, a problem is viewed as a process of
people making decisions about how they will manage
themselves in relation to the environment. In everyday lan-
guage, it is about their daily decisions as to how they will
make a living, what resources they will use or protect, and
what practices will guide their activities. The approach also
addresses the time frame in which these individuals will
realize the larger personal and societal implications of their
daily decisions as played out on soils, air, water, biota and
each other. None of these implications stands independent of
the others, and the entire complex can only be grasped with
an interdisciplinary perspective. The policy sciences “con-
sistently considers a variety of intellectual and practical
questions not normally asked in disciplinary pursuits [and
which] provide the context of analysis at the same time they
suggest procedures for doing it” (Brewer 1999, p. 328).

The policy sciences’ approach to interdisciplinarity is an
explicit, systematic concept and methods that can be
taught, learned, and applied in the EPM (see Clark 2002).
Although this approach has long been available (e.g.,
Lasswell 1930), and has been used successfully to address
environmental problems, it is still not widely used in the
EPM and it currently lacks an institutional home (Klein
1990, 1996, 2007; Moran 2002; Pielke 2004). The policy
sciences approach is described in more detail in Lasswell
(1970, 1971), Lasswell and McDougal (1992), Brunner
(1982, 1991, 1996, 1997a, b, c, 2006, 2008), Clark (2002),
and elsewhere. Illustrations of its application can be found
in Brunner and others (2002, 2005), Clark (2008), Ruth-
erford and others (2009), and many other sources.
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The Policy Sciences’ Framework

At the core of the policy sciences’ approach is an explicit
analytic framework that meets certain design criteria nec-
essary for effective interdisciplinary research and problem
solving. The first of these requirements is that it must be
sufficiently comprehensive to account—conceptually and
practically—for the full range of variables in the social and
decision making context that may be relevant to any par-
ticular problem, including diverse data, epistemologies, and
disciplines. The categories in such an analytic framework
serve as a checklist of variables that must be investigated in
order to understand and address a policy problem, thus
enabling users to construct a realistic map of the decision
process and its social context and to use that map to define
and solve problems. The second requirement is that the
framework must guide problem solvers in clarifying their
own position, or “standpoint,” relative to the problem and
the decision process at hand. Finally, the framework must
enable the use of multiple methods to gather, interpret, and
integrate various kinds of information in order to discover,
select, manage, and carry out decisions.

Interdisciplinary problem solving using the policy sci-
ences framework invites and welcomes knowledge and
methods from any source that is appropriate. Biology,
ecology, psychology, sociology, political science, eco-
nomics, ethics, history, religion, and other disciplines,
together with human experience from any source, can all
be invoked in making decisions about the use of resources
or other policy problems (Wilkinson and others 2007).
Disciplinary research and teaching continue to have much
to offer to the EPM and to our understanding of specific
aspects of the environment, but most environmental prob-
lems cannot be reduced to a single disciplinary conceptu-
alization, nor can problems in the decision-making process
be remedied by simply adding new scientific information
from any one or even several disciplines, or by just
inserting technical procedures such as decision support
tools into the mix (see Pielke 2007; Ascher and Healey
1990; Hohl and Clark 2010). Interdisciplinary problem
solving is not a cookbook approach and cannot be pro-
grammed into a perfectly rational computer sequence.
Problem solving must recognize uncertainty and the need
to adapt and learn from experience. The outcomes of each
problem are not assured and the final approach, the fram-
ing, and the solution sets are the products of unique groups
of humans. As Brewer and deLeon (1983, p. 22) note in
describing the policy sciences, “Other approaches may
appear to offer simpler or easier solutions, but usually turn
up lacking in important ways—not the least of these being
their relative inability to help one think and understand,
and hence to become a more human, creative, and effective
problem solver”.

Pedagogy

Our third recommendation is that programs in the EPM
should use coherent skill-based curricula (Sheppard and
Gilbert 1991; Thoma 1993). Striving to advance human
dignity and sustainability goals (as an end) and learning
and using interdisciplinary skills (as a means) are chal-
lenging. This section briefly considers educational goals,
teaching skills, and related topics such as curriculum
organization and faculty governance. Attending to these
factors can help the EPM to formulate better educational
programs (Cross 1999; Entwistle and others 2002).

Educational Goals and Teaching Specific Skills

If we want to produce effective leaders to change the world
for the better (a goal) then we need to develop in students
the appropriate knowledge and skills. Good intentions,
“informed disciplinarity,” “democratic character,” and the
motivation to improve policy are all important character-
istics, but future leaders must also learn how to solve
problems practically, contextually, and cooperatively in
ways that serve society’s common interests (Lasswell
1951). Three types of skills deserve special attention:
(i) understanding and participating in the social process;
(i1) professional skills, such as critical thinking; and (iii)
influencing policy.

(1) Understanding and participating in the social pro-
cess. First, it is essential for students to understand how
policy-making and management systems work and how
human value interactions constitute the basis of these
systems. This kind of knowledge about human systems
requires that students be able to orient to the world and to
specific problems using comprehensive contextual con-
cepts and applied tools. Regardless of how environmental
sciences and studies programs are understood, they are
human activities. They are part of the social process, the
process of humans interacting with each other. To make
sense of the social process, students must study partici-
pants in any policy setting, their perspectives (how they
identify themselves and what they expect and demand), and
their values, both held and sought. They must be capable of
analyzing situations in which people interact, which
include not only biogeographic and ecological features but
also institutions and the degree of urgency or crisis present.
Students should be able to identity the strategies people use
to deploy their values to achieve their demands (i.e.,
gaining more values of the same or different types for
themselves). Finally, they must be able to assess the out-
comes (short-term consequences) and effects (long-term
consequences) of social process. Researched in depth this
deceptively simple set of empirical categories (which is
part of the policy sciences framework), can give students a
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comprehensive understanding of any human dynamic (see
Lasswell 1971; Lasswell and McDougal 1992; Brunner
1997b; Clark 2002). It is also vital that students learn the
skills of clarifying their own values and perspectives given
the social processes in which they are both participants and
observers. Curricula should help students to participate in
meaningful dialogues, the clarifying of values at play and
at stake in any situation, and the solving of problems.
Students should also develop skills in discursive designs,
such as group problem solving, co-learning, and partici-
patory planning methods (see McNie 2007; Lélé and
Norgaard 2005; Rutherford and others 2009).

(ii) Professional skills. Second, it is vital for students to
be procedurally rational as well as substantively rational as
they analyze problems and work with other practitioners to
invent and evaluate solutions. This means that they strive
for rational procedures in decision making in addition to
seeking rational outcomes. Most students in the EPM,
especially those in Master’s level degree programs, are
interested in a professional role for themselves. We support
a four-part skill set, including critical thinking, observation,
management, and technical acumen for successful leader-
ship and professional practice. Together these skills will
give students the ability to find, or create, and capitalize on
opportunities to achieve human dignity and sustainability
goals. To be successful requires considerable scientific and
technical command, including proficiency in various dis-
ciplines and their methods (McCroskey and Eininder
1998). However, because the policy matrix of human
dignity and environmental sustainability problems falls
largely outside the domain of questions that can be
answered solely through technical scientific proficiency,
professionals must be adequately skilled to think creatively
about the policy process in terms of value interactions.

Concerning problem solving or critical thinking, for
example, in order to be successful professionals should
know how to address problems by carrying out five intel-
lectual tasks (see Table 1). The first is to clarify social
and technical goals (what are we trying to accomplish?).
The second and third tasks are to realistically and

Table 1 The five intellectual tasks of problem orientation

Intellectual task Key questions

1. Clarify goals
2. Map trends

What are we trying to accomplish?
What has happened?
3. Identify conditioning factors ~Why has it happened?

4. Make projections What is likely to happen in the

future?

5. Develop and evaluate
alternatives

What are we going to do about it?

See Lasswell (1971), Brunner (1991), Lasswell and McDougal
(1992), Clark (2002)
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comprehensively map the trends and identify the condi-
tioning factors that have produced the current problems
(what has happened and why?). Fourth is to make pro-
jections of events and processes into the future (what is
likely to happen?), and fifth is to develop and evaluate
alternative strategies to meet goals and solve problems
(what are we going to do about it?). These five intellectual
tasks, which are referred to in the policy sciences frame-
work as “problem orientation,” are described in more
detail by Lasswell (1971), Brunner (1991), Lasswell and
McDougal (1992), Clark (2002), and many others (the
present paper and its companion piece [Part 1] demonstrate
the five tasks of problem orientation, as applied to the
EPM). By clarifying goals, mapping trends, identifying
conditions and making projections the analyst ensures that
he or she fully understands whether there really is a
problem, what the actual problem is, what the causes are,
and what will happen if nothing is done about it. Only then
is it possible to invent and evaluate effective solutions.
Importantly, students should learn to listen to others before
offering advice; in the early stages of the problem-solving
process information gathering may be more constructive
and valuable than expounding and telling (Clark 2009).
The successful professional must blend knowledge, skills,
integrity, interdependence, civic responsibility, leadership,
and learning into a mode of operation that contributes to
problem solving. Using interdisciplinarity is the best way
to do this.

Graduates of programs in the EPM should see them-
selves as serving society and human dignity in healthy
environments. This identification aligns with the funda-
mental goal we advocate for the EPM as a whole. Gradu-
ates should seek to be practitioners of a special kind of
interdisciplinary science that can, in part, take the practice
of the doctor or lawyer as its model. The interdisciplilnary
framework of the policy sciences can be combined with
moral and scientific propositions and used as heuristics for
clarifying human dignity and sustainability goals in any
specific case and for deciding on needed action (Brunner
2008). If skilled in these ways, graduates can help com-
munities advance their common interests and consequently
contribute to a fuller realization of human dignity in
healthy environments for all.

(iii) Influencing policy. Finally, in order to become
successful professionals it is essential that students learn
the skills of influencing policy—that is, contributing to and
shaping decisions. Because of their highly developed
analytic and disciplinary skills combined with their
grounded understanding of the policy process, profession-
als can help to improve decision making, and they have a
responsibility to participate within policy and management
systems in order to do so. Put to service in the public
interest, influence is a powerful skill for manipulating
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symbols of word and deed, managing goods and services,
and making important decisions that affect the production
and distribution of values (see McNie 2007).

Among the many ways that professionals can influence
policy are conducting research (basic and applied), writing
and publishing technical articles, monographs, and books,
lecturing to professional audiences and the public, teaching
short courses, participating in professional organizations and
societies, preparing, reading, commenting on, and reinter-
preting agency decisions and documents, advising organi-
zations, serving on boards and formal advisory bodies,
starting businesses or organizations to meet an identified
need, consulting or negotiating with allies and adversaries,
bringing out facts or policies that decision makers need, and
serving as ordinary or expert witnesses (Clark 2001).

Building Effective Programs

How we understand program and educational goals, skills of
practice, and the ideal graduate as leader and professional has
many implications for education, admissions, structure,
content, operations, and curriculum within EPM programs.
A central question is, what is the best configuration of
coursework and experiences to produce knowledgeable and
skilled graduates to advance the movement’s goals? Here we
discuss four key components: (i) curriculum; (ii) teaching;
(iii) venues; and (iv) organization and governance.

(1) Curriculum. We argue for explicit and systematic
teaching of interdisciplinarity. There are many possible
variations for developing an interdisciplinary curriculum in
an environmental studies or environmental sciences pro-
gram. We discuss two possible curricula for teaching in-
terdisciplinarity here and highlight some of the advantages
and disadvantages of each. These curricula are designed for
a two-year graduate program, or the upper two years of an
undergraduate program, but the courses and learning paths
could be expanded and adapted to a four-year program as
well. The practical goal of these curricula is to integrate
knowledge and action—and the biophysical (especially
ecological) sciences, social sciences, and humanities—for
more effective leadership, problem solving, and change.

The first curriculum we recommend is to teach students
a conceptual framework explicitly designed for interdisci-
plinary problem solving. This is the strategy we prefer, and
we recommend the policy sciences framework for the
purpose. We suggest a four-semester program wherein
students are required to take one course a semester. The
first course should address problem orientation and stand-
point clarification, the second should consider social pro-
cess mapping, the third should cover decision making, and
the fourth should be a capstone applied course. The value
of this curriculum is that it teaches students a proven
method for integrating knowledge; students will not be left

guessing how to incorporate ideas from their other
coursework. The major drawback of this curriculum is that
it requires faculty expertise. Not all universities or colleges
have educators with the requisite background and training
in the policy sciences or a conceptually equivalent method
of interdisciplinary problem solving.

The second curriculum we recommend is geared toward
environmental programs that lack expertise in explicit
interdisciplinary methods (and do not have the resources to
hire new faculty with such expertise). In such circum-
stances, we suggest that students undertake two team-
taught, year-long courses, each of which involves taking on
and trying to solve a particular environmental problem
(e.g., loss of biodiversity in a given region). Each course
should have at least three faculty members from diverse
disciplines leading the seminar and committed to partici-
pating in every class session. As an alternative, each course
could be structured as a semester-long field school with
three or more faculty members present and fully engaged
throughout. In either event, the purpose of such a course is
to show students how the boundaries of different disci-
plines run up against each other and how experts in dif-
ferent fields attempt to integrate material. Such a
curriculum does not teach an explicit method of interdis-
ciplinary problem solving, it does force both students and
faculty to communicate and improve their problem-solving
skills. It also illustrates the need for a genuinely interdis-
ciplinary approach, which can be learned by consulting the
literature and bringing knowledgeable and skilled faculty
from outside.

(i) Teaching. Education is not about “the filling of
empty minds”’; it is about recognizing “that we learn by
extrapolating, testing, modifying and recombining mental
models of the world” (Saltan 2007, p. 14). Furthermore, as
Adler (1986) tells us, schooling is not education, and as
Levin (2003, p. 16) observes, “education is not intended to
teach you what to think, but how to think.” Basically,
education should

cultivate the intellect and expand the capacity to
reason and to empathize. Our teaching should help
students develop the qualities of mind required for
independent thought. We aim to graduate broadly
educated, well-informed and actively engaged citi-
zens who can analyze complex problems and respond
appropriately to the intellectual, social, and ethical
dimension of environmental challenges. (see Yale
College 2001, p. 1)

We thus advocate an active learning approach, using a
model of “learning by doing”—coaching rather than
teaching—involving a dialogue of reciprocal reflection-in-
action between coach/teacher and students. We call this
approach a “reflective practicum” after Schon (1983, 1987).
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One important consideration is how to introduce the
interdisciplinary tools and concepts described here in cir-
cumstances where students have previously been trained in
discipline-bound and positivist scientific schema (Clark and
Wallace 2010). For some students, the one-course-
per-semester schedule will be an adequate basis for the
problem-oriented, interdisciplinary, contextually-rich per-
spective we are advocating. But for others, these courses,
when juxtaposed with the other two to four courses in each
semester and their previous disciplinary training, may prove
confusing. If an overarching explanation of the role of the
policy sciences coursework is not explicit and tractable,
students may suffer as many headaches as they do moments
of enlightenment. Ideally, the lessons from traditional,
discipline-bound coursework become inputs for the larger,
integrative framework offered by the policy sciences. In
other cases, the interdisciplinarity of the policy sciences
may serve to demythologize some of what traditional
courses have to offer, for example, regarding underlying
disciplinary axioms and precepts. An interdisciplinary
framework can be used to expose the limitations of various
basic disciplinary principles when faced with the complex,
context-specific world of real environmental problems
(Auer 2007b).

(iii) Venues. Learning and teaching can be accomplished
via courses, workshops, field trips, and applied appraisals
(see Clark and Wallace 2010), as well as immersion in
experiential education, studies abroad, and properly placed
apprenticeships to make education relevant and contextual.
It is also possible to learn the interdisciplinary approach of
the policy sciences on your own, but it is a challenging
undertaking. A mix of these methods is reinforcing, and it
is the best way to learn interdisciplinary problem solving.
Formal university courses that systematically illustrate
methods and skills and their application through cases are
very helpful. Workshops, which may also be considered as
compressed courses, are an excellent way to introduce
material to working professionals, who often make con-
nections between the policy sciences’ concepts and their
own experience. Field trips and field schools are ideal
vehicles to help participants immerse themselves in prob-
lems in context and develop problem-solving skills without
the real-life cost of being wrong, although these brief
encounters are not conducive to systematic teaching of the
full method. Similarly, applied appraisals are useful for
helping real-life participants identify their roles and influ-
ence in the social and decision processes they are con-
cerned with, but short-term appraisals are not amenable to
systematic exploration of methods or skills. If done well,
however, and if educators are on hand who are capable of
framing these appraisals in terms of an interdisciplinary
framework, these venues can be efficient and transforma-
tive for students.

@ Springer

(iv) Organizing and Governing. A final consideration is
how to organize and govern effective programs with
appropriate goals, incentives, faculty, curricula, teaching
methods, and resources. Special attention needs to be given
to these variables.

Interdisciplinarity in teaching and research is more likely
to take hold and survive in a program if it has a strong
champion or champions, preferably higher up in the pro-
grammatic hierarchy, who will stress this need over a long
period of time. Buy-in is also required at a lower level and it
may be necessary to recruit new faculty with the necessary
commitment and skills (Pfirman and others 2005). In addi-
tion, if institutional leaders expect success when they invite,
require, or offer incentives for, interdisciplinarity they
should also catalyze institutional commitment to tolerance
and respect to nurture interdisciplinary work.

We believe that all faculty should be directly and signif-
icantly involved in program development, implementation,
and monitoring. They have the greatest potential to effect
change in programs toward human dignity goals, interdis-
ciplinarity, and improved education. These are not simple
tasks and they require serious, long-term engagement. Fac-
ulty must be encouraged to examine critically their own
standpoints, the challenges they face, and what they can do to
address them. Program development, implementation and
monitoring cannot be left solely to administrators or com-
mittee chairs who may have little knowledge of interdisci-
plinarity and its benefits or the downsides of disciplinary
hodgepodge. Nor can program development be turned over
to students who have only a short tenure in the program and
limited skills and experience.

We recognize, of course, that there are many challenges to
curricular and program reform, including differences in the
predispositions and preparedness of faculty, students, and
administrators, dominance of conventional disciplines and
the epistemology of positivism, difficulty of integrating
knowledge and action in real-world contexts, professional
risks and insecurities in challenging institutional norms, and
confusion about the nature and significance of interdisci-
plinarity itself. If these were not enough, there is the added
difficulty of clarifying one’s own standpoint and biases.

In order to avoid any misunderstanding, we wish to
address two potential misconceptions about our proposals.
The first misconception is that we are suggesting that all
programs in the EPM should be identical. Even if it were
possible, this much unity would stifle the creativity of
individual programs, and would prevent them from inno-
vating and adapting to the contexts in which they operate.
Rather than uniformity, we are calling for clarity about a
shared goal, and commitment to the unique and progressive
characteristics that set the EPM apart from conventional
academic programs, namely interdisciplinarity, compre-
hensive systems-oriented thinking, and an emphasis on
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resolving complex environmental problems that involve
human and environmental dimensions (see Vincent and
Focht 2009a, b). The second possible misconception is that
we expect that all students in the EPM are capable of
becoming consummate interdisciplinarians and world
leaders. We have no such illusions. As is the case with
disciplinary teaching, some students will struggle with
interdisciplinary concepts while others will find that these
ideas come to them more easily. In our experience, how-
ever, even those students who find interdisciplinarity dif-
ficult are capable of becoming more aware of their own
standpoints and learning how to undertake the tasks of
problem orientation (Clark and Wallace 2010). They are
also capable of recognizing that environmental problems
involve social processes and decision processes, and they
can comprehend the array of variables in these processes
that need to be investigated in order to properly understand
the context of environmental problems. This basic
grounding in interdisciplinarity enables students to be more
competent and effective scholars and practitioners, even if
they decide to focus their own efforts within a specific
discipline, or to work with others in multi-disciplinary
teams.

We also recognize that it is not possible to institute the
reforms we recommend in a top-down, centralized manner
for the EPM as a whole. There is no authority that has
sufficient control to prescribe these reforms, and even if
such an authority existed, it is unlikely that the reforms
would be carried out successfully if they were so pre-
scribed. Instead, we see changes taking place mainly
through innovation by individual programs that are pre-
disposed to reform — due to their unique faculty, admin-
istrators, institutional history, or other factors. These
innovators may experiment with one or more of the
changes we recommend, and if they are successful other
programs will be motivated to adopt and adapt the inno-
vations. As successful innovations multiply the pressure
will build for changes at higher levels in the EPM. For the
reforms we recommend to take root and alter the culture of
the EPM, there should also be feedback loops that directly
reward or acknowledge advances so successful reforms
will be reinforced at the institutional level. Programs that
are successful (and those that are less successful) should be
routinely appraised and the lessons diffused so that other
programs can learn from their experiences.

Conclusions

The environmental sciences and environmental studies
movement (EPM) is made up of many university and
college programs. The EPM is a major societal response to
modern environmental problems, including rapid global

change expected to be harmful to the human enterprise.
Programs in the EPM should provide—and should educate
students so that they are also able to provide—empirical
and analytic inputs into decision making to avoid or miti-
gate damaging outcomes. At the same time, most envi-
ronmental programs are made up of diverse disciplines,
each with its own theory, knowledge, standards of problem
solving and conventional role in the policy process. This
leads to differentiation and fragmentation within the EPM.
Programs suffer from muddled goals, disciplinary hodge-
podge, and an educational smorgasbord of course offerings.
Our recommendations, detailed in this paper, encourage the
EPM to clarify its goals, teach and use an explicit inter-
disciplinary method, and improve educational quality and
opportunity. Clarifying and securing the common interest
and adapting to changing circumstances are of the highest
importance if the EPM is to realize its potential.
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