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Teaching Students to Make Better
Decisions About the Environment:
Lessons From the Decision Sciences
Joseph L. Arvai, Victoria E. A. Campbell, Anne Baird, and Louie Rivers


ABSTRACT: One of the fundamental goals of environmental education (EE) is to equip students
with the skills to make more thoughtful decisions about environmental issues. Many examples of
environmental and science education curricula work to address this goal by providing students with
up-to-date information about a myriad of environmental issues from a variety of scientific disci-
plines. As noted by previous researchers in EE, an emphasis on scientific information, however, does
not help to overcome many of the barriers to improved decision making. To help students become
better environmental decision makers, educators must also work to incorporate lessons about deci-
sion making in conventional EE curricula. This article provides an overview of findings from the
decision sciences and behavioral decision research to highlight some of the most common impedi-
ments to high-quality decision making. The authors end with suggestions for curriculum develop-
ment that might help to improve students’ decision-making skills regarding environmental issues.


KEY WORDS: environmental education (EE), curriculum, decision making


ne of the central goals of environmental education (EE) is to equip students with the skills
necessary in making informed, thoughtful, and generally “better” decisions about a myr-
iad of environmental issues. Both the Belgrade Charter (UNESCO/UNEP, 1976) and theO
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Tbilisi Declaration (UNESCO/UNEP, 1978), for example, make sweeping proclamations about the
importance of providing students with both the knowledge and skills to help solve and prevent envi-
ronmental problems. More recently, the North American Association for Environmental Education
(NAAEE, 2000) presented “four strands” for environmental education, which focused on teaching
students skills for critical thinking and for posing and answering questions about complex environ-
mental problems. Similarly, the U.S. Environmental Protection Agency’s Environmental Education
and Training Partnership (EETAP) has offered the opinion that, to foster improved environmental
literacy, students must be taught the skills and information required for making thoughtful decisions
that pose consequences for environmental quality.1


How do we achieve this goal of facilitating more thoughtful decisions? One strategy involves
improving students’ technical knowledge base (e.g., in biology, ecology, chemistry) as a means of
creating favorable attitudes toward the promotion of better environmental quality (Ramsey &
Rickson, 1976). As many researchers have pointed out, however, focusing on enhancing technical
knowledge without also teaching problem-solving skills will lead to substantial shortcomings with
respect to promoting thoughtful decisions (e.g., see Hungerford, Peyton, & Wilke, 1980). An
obvious solution, therefore, is to include in curricula elements that address the need for knowledge
about both natural systems and “action” (i.e., decision-making) skills (Simmons, 1991). Yet, as
Hungerford and Volk (1990) point out, focusing on the role of human judgments and behavior
(in addition to enhancing technical knowledge) in the context of the environment makes instruc-
tional planning extremely difficult. In many cases, the added difficulty acts as a deterrent to these
integrated curricula and provides de facto reinforcement for the model that enhanced knowledge
leads to better decisions. 


One suggested strategy for overcoming this difficulty is to teach students the skills to critically
analyze environmental issues (e.g., how to articulate research questions, obtain information from
primary and secondary sources, and interpret data). At the end of such an exercise, students work
on the development of “issue-resolution action plans” and then “decide whether they want to actu-
ally implement the plan of action” (Hungerford & Volk, 1990, p. 16). We view such an approach
as laudable. We would take this suggestion a step further, however, and add that just as students
must learn skills for critical analysis, so too must they learn skills for decision making (which
includes developing alternative courses of action and making decisions about implementation).
Learning these decision-making skills involves two steps: First, students (and in many cases, teach-
ers) must be taught to recognize common obstacles to thoughtful (or high-quality) decision 
making. Second, they must acquire skills to overcome them. These obstacles and skills are the
focus of this article.


Common Obstacles to Improved Decision Making


Work over the past 5 decades in the area of behavioral decision research (e.g., see Kahneman,
Slovic, & Tversky, 1982; Kahneman & Tversky, 2000; Plous, 1993; Simon, 1956; Slovic,
Lichtenstein, & Fischhoff, 1977; Tversky & Kahneman, 1981) has demonstrated that poor decisions
do not come just from a lack of information on which to base judgments. Research in this area
(informed to a large degree by studies in psychology) suggests that, in addition to obvious problems
related to the quality of information, low quality decisions have been characterized by (a) a high
degree of plasticity in judgment (Slovic, 1995) depending on how information is presented (e.g.,
framing effects), and (b) a reliance by decision makers on a series of heuristics that routinely lead to
the introduction of systematic biases in decision making (Kahneman, et al., 1982). 
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Framing Effects
One obstacle to high-quality decision making that has been widely studied is the effect of framing


(e.g., see Arvai & Mascarenhas, 2000; Fagley & Miller, 1990; Frisch, 1993; Gregory, Lichtenstein,
& MacGregor, 1993; Tversky & Kahneman, 1981). A decision frame is determined by how a deci-
sion maker comes to conceptualize a decision problem in light of how information about it is pre-
sented. As such, the decision frame is determined by how the decision maker defines the decision
problem as well as the values, norms, and habits that the decision maker brings to bear upon trying
to address it (Kahneman & Tversky, 2000). In other words, the degree to which the values and norms
of a well-intentioned decision maker are engaged in a given decision depends on how information
about the problem is presented and then contextualized.


In what is perhaps the best-known example of a framing effect, Tversky and Kahneman (1981)
posed the following scenario to two randomly selected groups of student respondents:


Imagine that the U.S. is preparing for the outbreak of an unusual Asian disease, which is
expected to kill 600 people. Two alternative programs to combat the disease have been pro-
posed (p. 453). 


In the first group, the respondents were asked to select one of the following alternatives: (a)
Program A, which would save exactly 200 people, or (b) Program B, for which there was exactly a
1/3 probability that 600 people would be saved, and a 2/3 probability that none of the 600 would
be saved. In the second group, the respondents were asked to select one of the following: (a) Program
C, for which exactly 400 people would die, or (b) Program D, for which there was exactly a 1/3 prob-
ability that nobody would die, and a 2/3 probability that 600 people would die.


In the first group, the majority of respondents (72%) preferred Program A, whereas in the sec-
ond group, the majority of respondents (78%) preferred Program D. One should note that
Program A = Program C and that Program B = Program D. The only difference lay in how the
decision problem was framed: Programs A and B in terms of lives saved, and Programs C and D
in terms of lives lost. Similar results have been reported in other cases involving environmental
issues (see Gregory, Lichtenstein, & MacGregor [1993] for a more recent study of framing effects
involving environmental clean-ups framed as either “restorations” or “improvements”).


These studies highlight the manner in which alternative frames of the same problem activate dif-
ferent decision-making strategies. In one case, choices involving alternatives framed in terms of gains
(i.e., lives saved, habitat restored) are motivated by risk aversion. In the other, choices involving the
same options framed in terms of losses are driven by risk taking. Hence, on the one hand, for the
alternatives presented to the first group, framed in terms of gains, the respondents preferred the risk-
averse option and tended to select Program A—a sure-bet or risk-averse strategy for saving lives. On
the other hand, the alternatives presented to respondents in the second group—framed in terms of
losses—incite risk-taking behavior to minimize the loss of life.


Heuristics and Biases
In addition to the plasticity of judgment based on how information is framed, decision quality is


also highly dependent on how individuals instinctively approach decisions. In a wide variety of deci-
sion contexts, people tend to rely heavily on a series of heuristic principles that reduce complex judg-
ment tasks to simpler operations (Kahneman et al., 1982; Mellers, Schwartz, & Cooke, 1998). The
advantage of heuristics is that they may reduce the amount of time and level of effort required to
make decisions without—for many routine decisions—compromising the quality of the choice (i.e.,








yielding close approximations to optimal answers suggested by normative models). Unfortunately,
the use of heuristics may also lead to systematic biases, especially in the context of unfamiliar or com-
plex judgments (Plous, 1993).


The availability heuristic, for example, is applied when a decision maker evaluates an alternative or
makes a judgment about an event (regardless of the number of previous occurrences or, in many
cases, its context) based on the ease with which related instances or occurrences can be brought to
mind (Tversky & Kahneman, 1974; Worthen, Baker, Hutchens, & Nicodemus, 2002). For exam-
ple, students may conclude that the incidence of shark attacks on humans is on the rise based on the
widespread media attention that attacks received during the summers of 2001 and 2002. Similarly,
students may assign higher probabilities to the threat of accidents at nuclear power plants based on
their association of nuclear power with Chernobyl or Three Mile Island. The problem with the avail-
ability heuristic is that some events—such as the examples provided here—are easier to recall not
because they are highly probable (a function of the number of incidents, or more probable when
compared with a fixed reference point in the case of shark attacks), but because they may have
occurred recently or been made salient by focused media attention (which is often a function of the
affective context of the event—see hereinafter).


Similarly, the representativeness heuristic is used by people to estimate the probabilities of events
by the degree to which a person thinks that an event in question, Event X, is representative of—
or resembles—another, Event Y. For example, a common misapplication by decision makers of
the representativeness heuristic leading to a systematic bias is in the estimation of probabilities for
highly detailed scenarios (Kahneman et al., 1982). For example, consider if a student were asked
which of two events was more likely: (a) a leak in a pipe at a chemical plant resulting in ground-
water contamination; or (b) a leak in a pipe, allowed to corrode because of worker negligence, at
a chemical plant and resulting in groundwater contamination. Previous reviews of representative-
ness (Fiske & Taylor, 1991; Plous, 1993) demonstrate that the latter, more detailed scenario seems
more plausible to most people who are to evaluate such a statement and, hence, it is routinely
assigned a higher probability of occurring. But, because combined—or conjunctive—
probabilities are the product of a multiplicative (as opposed to an additive) operation, the latter
case is actually less likely than the former.


A third potentially biased heuristic is anchoring with insufficient adjustment. Suppose that a group
of students are asked if the number of species that might go extinct in the coming year is more or
less than 5, and they agree that the answer is more.2 When they are then asked to estimate how
many will go extinct, they may agree that 50 species sounds reasonable. When another group of stu-
dents is asked if the number of extinctions as a result of global climate change will be more or less
than 5,000, they agree that the answer is less. When asked for a specific numerical judgment, they
might reply that, in their opinion, 350 species might go extinct. The differences in the judgments
provided by the two groups can be explained in terms of judgments that are anchored on an initial
reference point (5 and 5,000 species in this example) and insufficiently adjusted down or up
(Kahneman et al., 1982).


The magnitude of the effect induced by anchoring without sufficient adjustment tends to be
largest when decision makers are confronted with problems that have received little past thought
(e.g., new concepts taught in a science class). Clearly, anchoring with insufficient adjustment plays
a significant role in influencing judgments that require the evaluation or incorporation of quanti-
tative scientific data (as was the case with the previous example). It is also manifested when deci-
sion makers are asked to think about important concerns that can be influenced by an impending
choice. In many cases, people’s judgments are more heavily influenced by the factors that first
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come to mind, while they minimize those that become apparent later in the decision-making
process. In the case of many environmental decisions, for example, decisionmakers routinely focus
on the financial costs associated with an endeavor and on projected environmental benefits (e.g.,
more fish, more habitat). Other classes of benefits (e.g., cultural values, ecological services such as
the removal of CO


2
from the atmosphere) and costs (e.g., lost recreation value) often become


apparent later on in the process but are seldom incorporated in a final evaluation of alternative
courses of action (Arvai & Gregory, 2003; Arvai, Gregory, & McDaniels, 2001; Farina, Arce, &
Novo, 2002).


A fourth potentially biased heuristic involves an overreliance on affective judgments. Briefly, affect
is defined as a feeling-state that people experience, such as arousal (e.g., happiness, sadness) or the
level of valence people associate with a stimulus (e.g., goodness, badness). To foster a greater aware-
ness of environmental problems, previous work in environmental education has emphasized the need
to address both the affective and cognitive needs of students (Heimlich, 1992; Hungerford & Volk,
1990). The results of research in judgment and decision making echo this need (e.g., see Damasio,
1994). However, recent studies have begun to focus on how an affect heuristic may, in many cases,
overwhelm more thoughtful (cognitive) analysis of problems (Finucane, Alhakami, Slovic, &
Johnson, 2000; Slovic, 2000).


For example, consider a scenario in which students are asked to make a decision about how to allo-
cate resources to environmental clean-up efforts across three different contaminated sites: (a) a
decommissioned nuclear weapons facility, (b) a warehouse that once stored fertilizers used in agri-
culture, and (c) the remnants of an irrigation tunneling project designed to alleviate water shortages
for local farms. One might expect that the nuclear weapons facility would precipitate a strongly neg-
ative affective response regardless of the actual quantitative risks posed by the site. Based on a use of
the affect heuristic, one might also expect students (unaided by a structured decision process designed
to help de-bias) to allocate most clean-up resources to the site that incited these strongly negative feel-
ings (i.e., the nuclear weapons facility), with relatively smaller amounts of funding allocated to the
other two lower affect sites. This is precisely the result that was observed with a group of participants
in a study from the area surrounding the University of Oregon (Arvai & Gregory, 2003). Despite the
fact that each of the three sites posed varying degrees of risk and that the nuclear weapons facility did
not pose the highest risk across all of the dimensions (e.g., the fertilizer depot posed the highest risk
to human health), the results from the study suggested that individual judgments were more strongly
guided by affect than by an in-depth evaluation of the risks posed by the different sources of the 
contamination.


It is worth noting that problem framing as well as the four heuristics described heretofore mani-
fest themselves in individual as well as group judgments. This is important because of recent atten-
tion devoted to encouraging deliberative work by students in small groups (Basili & Sanford, 1991;
Cohen, 1994; Lundeberg & Moch, 1995). The potential problems do not end here; more concerns
can be raised by a number of biased decision-making approaches unique to work in groups. Perhaps
the best example of a group dynamic that leads to low-quality decisions is groupthink (Janis, 1982).
There are a number of common symptoms of groupthink, some of which include pressure to con-
form directed at a group member who dissents from the majority view, self-censorship of an indi-
vidual’s departure from an apparent group consensus, and a false sense of unanimity. Another com-
mon manifestation of the groupthink bias involves groups anchoring on a single attribute of a deci-
sion rather than paying the necessary attention to the diverse array of other considerations that are
equally if not more important (Arvai et al., 2001). Similar to groupthink, conformity describes the
tendency of certain members of a group to abandon their beliefs or opinions (regardless of how tightly








held these beliefs are) and conform, sometimes reluctantly, with the majority view (Asch, 1956;
Horrobin, 1990).


Overcoming Obstacles: Decision-Making Skills as Curriculum Content


The preceding discussion demonstrates that to help students make higher-quality decisions, EE
efforts must go beyond simply presenting students with detailed information about a given problem;
students must also be taught the skills that will help them apply the information during decision
making (Simmons, 1991). Although supplementing class activities with curriculum content
informed by the decision sciences is seldom associated with lessons about the environment, it would
almost certainly help students to develop both an awareness of the common psychological traps that
can bias decisions as well as specific skills for incorporating learned information (in the form of per-
sonal values and technical information) that can be applied to making thoughtful, high-quality
judgments.


Previous writing in EE (e.g., Hansen, 1996) has emphasized the generation of cognitive dissonance
as a means of encouraging more thoughtful decisions. Several recent research efforts and publications
in the decision sciences (Arvai et al., 2001; Gregory, Arvai, & McDaniels, 2001; Hammond, Keeney,
& Raiffa, 1999; Keeney, 1992) provide a variety of other guiding principles that have been shown to
result in considerable improvements in people’s decision-making skills (i.e., overcoming plasticity in
judgment, debiasing) in the context of environmental issues. Many of these guiding principles of
decision making, in addition to lessons informed by simple common sense, can be added to formal
and informal environmental education curricula in the form of a few relatively straightforward and
engaging activities.


Common-Sense Approaches
In addition to enhancing students’ knowledge of science, curricula aimed at improving decision-


making skills should both include common-sense lessons that alert students to psychological traps in
judgment and teach the necessary skills to help overcome them. For example, alerting students to the
presence of the representativeness and availability biases, as well as the skills to help avoid them, could
be promoted with some integration of disciplines.


In the case of representativeness, lessons about environmental issues can be coupled with lessons
in mathematics to give students a deeper understanding of probability and a broader information
base that could be used to inform more thoughtful decision making. Along these lines, consider the
case of coin tosses: the probability of getting the sequence head-head-head-head is 0.0625 (p = .54).
Now, on which side is the coin likely to land upon a fifth toss? Most students would rely on the rep-
resentativeness heuristic and suggest tails, assuming that the four-in-a-row run of heads is bound to
end. The consequence of this judgment is an inflated probability, p, assigned to a coin toss that would
result in tails (i.e., p


tails
> .5), when in fact p does not change (i.e., p


tails
= p


heads
= .5). Similar lessons


may be applied to probability in an environmental context (e.g., should a proposed 10th costly habi-
tat restoration project proceed after nine consecutive successful projects when p


failure
= .1?).


Similarly, studies of environmental issues can be coupled with lessons in history and social sci-
ence to help students to overcome the availability bias. Here, in exploring preferences about envi-
ronmental management options, students should be encouraged to explore and incorporate the
history and social implications of the issue they are facing. Take, for example, a decision about
expanding (or even maintaining the current level of ) nuclear power generation in the United
States. In response to the argument that the answer ought to be “no” based on the idea that the
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risks are too high—a view bolstered by affective cues and media depictions of recent accidents
(e.g., Chernobyl)—students should be asked to conduct research to estimate the ratio of normal
operating days at a facility to days with a major malfunction. The objective of such an exercise,
which investigates the history of nuclear power generation, would be to overcome the availability
bias by highlighting the fact that there are many more days of normal operation (by several orders
of magnitude) than there are days with malfunctions. Yet, thinking about these “normal” days is
not as instinctive as is recalling the relatively few high-profile failures, mainly because of students’
reliance on the availability heuristic.


Teaching a Structured Decision Approach
Although these common-sense approaches may be helpful in certain decision contexts, many envi-


ronmental problems are of sufficient complexity that the aforementioned strategies may be of limited
value in helping to lead to more thoughtful decisions. For these complex problems, educators may
work with students to improve their decision-making skills by teaching them a sequence of deliberate
steps that together comprise a high-quality decision process.


The need for teaching such an approach is well known to decision scientists: People generally lack
the ability to instinctively define their full range of concerns for understanding what is required when
asked to make complex tradeoffs, such as those common to decisions about the environment. The
consequence is that people end up making choices that, at best, only partially address the full range
of their concerns because they fail to understand tradeoffs involving conflicting dimensions of value
(Bohnenblust & Slovic, 1998). A typical structured decision process should directly engage students
in the following steps (Hammond et al., 1999):


• Define the specific decision that has to be made,
• Identify “what matters” in the form of the decision maker’s values expressed as objectives in the


context of the impending decision and create a set of appealing and purposeful alternatives from
them, and


• Employ the relevant technical information to characterize the consequences of the alternatives
and carry out an in-depth evaluation of the tradeoffs that they entail.


Defining the Decision
Any curriculum that endeavors to improve students’ decision-making capabilities should highlight the


importance of carefully thinking about different frames of the same decision problem (Hungerford &
Volk, 1990). To illustrate this facet of a structured approach, consider the concept of sustainable devel-
opment. In brief, sustainable development describes the use of natural resources by humans to ensure
continued social development at a rate that does not exceed the resources’ ability to replenish themselves.
This concept is viewed by many people—students and adults alike—as abstract or, at best, tractable only
at a higher level (e.g., government agency) of decision making. The goal of teaching students to take time
to carefully define a decision problem is to help them distinguish between what Dawes (1988) labeled
“decision thinking” and “automatic thinking.” Decision thinking involves defining a problem (e.g., non-
sustainable development) in a way that opens it to a more thoughtful consideration of objectives and,
later, the creation of alternative courses of action from which to choose. Automatic thinking, in contrast,
occurs in situations in which there has been an incomplete assessment of the problem as a result of an
overreliance on heuristics such as availability, representativeness, or affect.


For example, perhaps the most obvious way to frame problems associated with sustainable devel-
opment is to focus on natural resources; many resources are being used at a rate that far exceeds their








rate of replacement (e.g., timber, oil). Because this aspect of the problem is readily available, a focus
on conservation strategies that involve resource-specific alternatives (e.g., limiting development, pro-
moting higher fuel efficiency) naturally follow. However, problems with sustainability may also be
framed in terms of their effects on the developing world—for example, implementing a sustainable
approach to fisheries management may disrupt the food supply to local communities and limit their
contributions to the international trade of fish (Clarke, 2002). Considering other decision frames
helps to overcome an overreliance on availability heuristic and hence restrictions on creativity, with
respect to identifying alternatives for addressing a given problem—sustainability, in this case.


Identifying Objectives and Creating Alternatives


The second step in a structured decision approach is to think carefully about objectives that are
important in the context of creating and evaluating alternatives for a decision. As noted by
Hungerford et al. (1980), one aspect of this process focuses on helping students to clarify their val-
ues (e.g., the importance of biodiversity), which can be expressed, for the purpose of decision mak-
ing, as objectives (e.g., taking actions that promote biodiversity). A second aspect is to teach students
to distinguish between means and ends objectives. Much like carefully defining a decision problem,
distinguishing between means and ends allows for greater creativity in identifying alternatives for
evaluation in decision making. For example, a common approach to managing fisheries is to restrict
commercial and recreational angling. Whereas various fishing restrictions are means objectives, the
ends objective is to rehabilitate the populations of certain species. Focusing on the ends objective
helps to avoid anchoring on a single course of action by making other alternatives besides fishing
restrictions (e.g., habitat rehabilitation, manual restocking techniques, restricting development
around spawning channels) more apparent.


Differentiating means and ends is a straightforward process that involves first asking students to think
of all the things they’d like to see achieved with a decision, followed by the simple question: Why is that
important? If the answer is that something is important for its own sake, then it is an ends objective. If
not (i.e., if something is important because it leads to something else, which is also important), then it
is a means objective (Gregory & Keeney, 2002). For example, in the case of teaching students about glo-
bal climate change, one of the central concepts is limiting the burning of fossil fuels because it leads to
the emission of greenhouse gases and contributes to atmospheric warming. One of the possible ways to
reduce these greenhouse gas emissions is to limit the use of conventional automobiles and encourage the
widespread use of hybrid or electric automobiles. Yet, if asked why taking this action is important, stu-
dents might reply that hybrid cars would reduce CO


2
emissions and slow the rate of global warming and


improve the health of citizens. In this example, reducing the rate of global warming and improving the
health of citizens are ends objectives important in their own right, whereas reducing atmospheric CO


2
concentrations and investing in electric cars are means of achieving these ends.


This process of thinking carefully about means and ends objectives is an activity ideally suited to
work in groups. Because the goal of considering the objectives of a decision is to help students con-
sider, in detail, all of the relevant—and sometimes conflicting—aspects of a decision problem, apply-
ing the collective thinking of a group to such a task works to alleviate anchoring (this time on objec-
tives) by broadening the list of objectives that are relevant in a given decision context. Being sensi-
tive to social influences on decisionmaking, one should undertake these deliberative processes using
a “think-pair-share” approach, with students first brainstorming a list of objectives on their own and
then convening to discuss them in small, supervised groups and in the rest of their class as a means
of overcoming the groupthink and conformity biases.
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Finally, a comprehensive understanding of means and ends objectives readily lends itself to the
process of creating novel and purposeful alternatives. Using the example of climate change and the
ends objective of slowing the rate of atmospheric warming, two means objectives are to reduce CO


2
emissions and take fuller advantage of the earth’s CO


2
storage capacity. Both of these means objec-


tives lend themselves to a wide variety of specific alternatives—or combinations of alternatives—that
might help to achieve the ends objective for the decision (e.g., alternatives aimed at reducing indus-
trial emissions, more strict regulations for automobile emissions, alternative fuels, sequestering CO


2
in the deep ocean, hydroelectric power generation instead of burning coal).


Characterizing Consequences and Addressing Tradeoffs
The next step in teaching a structured decision approach is to highlight to students the importance


of carefully evaluating all of the available alternatives with respect to the degree to which they meet a
broad set of identified ends objectives—both cultural and ecological (Hungerford et al., 1980). These
careful evaluations entail measuring—or at minimum anticipating—the degree to which a stated alter-
native achieves the given objectives (Keeney, 1992). Clearly, this process requires careful consideration
of exactly which measures will be used in evaluating alternatives. For example, consider an exercise in
which students are asked to design a new national park. One of the possible and rather straightfor-
ward ends objectives may be to improve the quality of habitat for migratory birds. One alternative for
achieving this objective is to rehabilitate or restore the habitat. But how would decision makers meas-
ure the achievement of this alternative with respect to meeting the stated objective? One way might
be to count the number of different species of birds that visit these areas during their winter migra-
tions. Another way may be to count the number of birds from a certain rare species. A third option
may be to measure some important habitat characteristic such as food availability. The point here is
that the measures that are ultimately chosen provide critical information that will help guide the trade-
offs made by decision makers when choosing among alternative courses of action.


In our view, encouraging thoughtful tradeoffs when evaluating and selecting among different alter-
natives is the most important step in teaching students a structured decision approach. A failure to
address tradeoffs may lead to the selection of alternatives that only partially address a decision maker’s
objectives (Bohnenblust & Slovic, 1998). Similarly, people often end up rejecting otherwise strong
alternatives because they are not representative of ones that seem workable. For instance, a decision
maker may not agree with a single dimension because he or she neglects to place the single dimen-
sion in a larger context. To illustrate these problems, recall the climate change example. Two of the
ends objectives were to improve the health of citizens and to slow the rate of atmospheric warming.
Some means of achieving these objectives include investing in alternative fuels, investing in hybrid
or electric automobile technology, or developing technologies to capture excess CO


2
from the atmos-


phere. The two alternatives that receive the most attention—electric automobiles and alternative
fuels—seem like viable options. Yet upon closer inspection, electric automobiles using existing tech-
nologies, or those that will be available in the near future, may indeed limit CO


2
emissions but would


conflict with the other ends objective (improving citizens’ health) because of the large amounts of
toxic lead contained in batteries (Lave, Hendrickson, & McMichael, 1995). In this way, other
options, such as alternative fuels (e.g., hydrogen for fuel cells) and CO


2
sequestration, may very well


supplant readily available, but perhaps less effective, alternatives (e.g., electric automobiles).
Likewise, paying attention to identifying which means objectives are more or less important in a


decision can help students to overcome a reliance on the affect heuristic. Evidence for this latter point
comes from an experiment conducted by Arvai and Gregory (2003) in which participants were asked
to allocate a total of $30 million to environmental clean-up efforts at three different contaminated








sites. Participants who did not make use of the aforementioned structured decision approach allo-
cated the most clean-up funds to the site for which they provided the highest affect rating, with rel-
atively smaller amounts of money allocated to the other two lower affect sites. In contrast, partici-
pants who were first asked to rank a series of ends objectives related to the contaminated sites (e.g.,
minimizing negative environmental effects, improving human health, increasing property values)
from most important to least important—that is, making tradeoffs across multiple objectives—
showed no relationship between the size of their allocations and affect. Instead, the size of the allo-
cations of participants who were explicitly instructed to make tradeoffs increased proportionally with
the priority they assigned to addressing key attributes of the contamination. 


Conclusion


As this article demonstrates, there are a number of common impediments to thoughtful decision mak-
ing about environmental issues that are difficult to overcome by simply emphasizing technical informa-
tion about problems and opportunities for deliberation. In our view, the most effective way to help stu-
dents become better decision makers and overcome their impediments is to make them aware of the
many decision traps that they might face and teach them a sensible, structured decision-making process.


As we noted in the introduction, our goal here is to provide an introduction to the types of issues
that are important to consider, if indeed one objective of EE is to help students make better deci-
sions. For practical reasons, however, we could not address all of the relevant concepts from the deci-
sion sciences that would be useful in the context of environmental education. For those who might
seek more information, several sources are available to environmental educators interested in foster-
ing more informed deliberations and teaching skills for decision making in their students. The
Psychology of Judgment and Decision-Making by Plous (1993) deals with common traps and biases in
decision making (complete with a self-test to demonstrate these traps and biases to the reader). Smart
Choices: A Practical Guide to Making Better Decisions by Hammond et al. (1999) is also an excellent
source of information on other common psychological traps and the structured decision making
approach discussed in this article. A variety of other journal articles discuss these concepts in an envi-
ronmental context as well as summarize controlled experiments with decision makers that highlight
the usefulness of structured decision-making approaches (e.g., Arvai & Gregory, 2003; Arvai et al.,
2001; Gregory, 2000).


As environmental issues become more complex and challenging and the need to act becomes more
urgent, students—many of whom will soon rise to assume positions of responsibility and authority
in society—require more than an appreciation for this complexity and urgency that is typically facil-
itated through typical curriculum content. They also require an appreciation for the complexities of
decision making and must learn the skills that can help them to make higher-quality choices. Along
these lines, teaching the theory and skills to address this requirement must, in our view, receive
prominent placement in curricula.
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NOTES
1. Information about EETAP’s goal of fostering environmental literacy can be found on the Web at http://www.eetap.org/


html/environmental_literacy.php
2. Current estimates suggest that the extinction rate may be as high as 130,000 species per year (Lawton & May, 1995).
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