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A growing body of evidence shows that infusing sustainability
into undergraduate courses and programs can simultaneously
benefit institutional goals, student learning outcomes, and
society at large. In addition to being a globally relevant and
urgent topic, sustainability can enhance learning of disciplinary
concepts and development of broad 21%'-century competencies.
The authors examine the rationale for infusing sustainability
into undergraduate teaching and learning and conclude by
offering examples and resources for doing so.

Students at the University of New Haven are participating in a cam-
pus-wide common course on “Sustainability and Ideas for the Future.”
This course, the first of its kind at the university, provides a shared ex-
perience where students wrestle with some of society’s most pressing
challenges. The course is taught via clusters focused on interdisciplin-
ary topics such as the future of food, energy, or the American city (see
http:/ / www.newhaven.edu/news-events / news-releases /601334 /).
At Emory University, a two-semester course on water draws connections
between water use and availability, global health, physics, literature, art,
architecture, and other seemingly disparate topics (Eisen, Hall, Lee, &
Zupko, 2009).

These courses reflect a growing national trend to engage students in the
exploration of “big questions”! and urgent societal challenges as part of
their undergraduate coursework. This trend is also reflected in the rapid
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expansion of sustainability programs across the U.S.: As of 2012, almost a
quarter (21%) of four-year U.S. colleges and universities offer sustainability
academic programs, including minors and certificate programs (Vincent,
Bunn, & Stevens, 2013).

This trend is not surprising given that sustainability is a timely and
urgent topic that is globally relevant. We now live on a planet that has
been and continues to be profoundly changed by humans, and there is
great urgency to find solutions to the complex environmental and societal
problems we face. As articulated by Lubchenco (1998),

During the last few decades, humans have emerged as a new
force of nature. We are modifying physical, chemical, and bi-
ological systems in new ways, at faster rates, and over larger
spatial scales than ever recorded on Earth. Humans have un-
wittingly embarked upon a grand experiment with our planet.
The outcome of this experiment is unknown, but has profound
implications for all of life on Earth. (p. 492)

This statement has been borne out in recent events, including the dis-
covery that carbon dioxide levels on Earth recently reached the highest
point in 3 million years, a milestone with as yet unknown consequences
(http:/ /www.esrl.noaa.gov/gmd/ccgg/trends/). While solutions to
our global sustainability challenges will require the coordinated efforts
of many sectors, higher education has a critical role to play by preparing
students to solve complex problems, and by making more deliberate
connections between educational institutions and local communities (for
example, Advisory Committee for Environmental Research and Education,
2009; Cortese, 2003; International Alliance of Leading Education Institutes,
2009). In recognition of this role, the United Nations Educational, Scientific,
and Cultural Organization (UNESCO) has called for the principles, values
and practices of sustainability to be integrated into teaching and learning
through its “Decade of Education for Sustainable Development” (see
http:/ / www.unesco.org/new/en/education/ themes/leading-the-inter-
national-agenda / education-for-sustainable-development /).

While sustainability in and of itself is a compelling topic, and one that
many students and educators care deeply about, the benefits of teaching
about sustainability reach far beyond the topic itself. As exemplified
by the common course at the University of New Haven, these concepts
need not be constrained to specialized seminars, certificate programs, or
upper-level offerings. The “big questions” of sustainability can also be an
effective context through which to teach fundamental disciplinary-based
concepts as well as 21*-century skills and learning outcomes, such as
those defined by the Association of American Colleges & Universities’
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“Essential Learning Outcomes” (Association of American Colleges &
Universities, 2007) and the National Research Council (Pellegrino & Hil-
ton 2012). We do not claim that sustainability is the only “big question”
that can provide such a context. However, sustainability is an exemplar
in that it can simultaneously benefit institutional goals, student learning
outcomes, and society at large:

For sustainability will be best understood within the larger
framework of values, meaning, and purpose—ijust as “solutions”
are best considered within the context of the global society. That
is why the wisdom that the traditional liberal arts provide is such
a vital part of any such new curriculum. Such a new approach
to liberal arts, science, and sustainability will demand much
of its students; it will demand even more of faculty members.
But it will have one distinct potential benefit: If it is taught as
an exercise in exploration and discovery, it may form the basis
for a new kind of global map—a policy blueprint—that would
allow us to set a common course for all the people of our rare,
beautiful, and benevolent planet. (Rhodes, 2006, p. B24)

In addition, there is a growing body of evidence supporting the advan-
tages of infusing sustainability broadly throughout the undergraduate
curriculum. In this article, we examine the rationale for infusing sustain-
ability into undergraduate teaching and learning and conclude by offering
examples and resources for doing so.

Sustainability Connects Institutional Goals and Curricula

Concern about the state of the planet and its inhabitants and the po-
tential for higher education to contribute to solutions is often highlighted
in institutional goals. However, despite language within institutional
mission statements about preparing students to help create a better so-
ciety, this ideal is often not fully implemented (Rowe, 2007). As we will
explore further in subsequent sections, integrating sustainability topics
into undergraduate coursework can contribute to a variety of commonly
cited institutional goals, including providing cohesiveness across the
liberal arts curriculum (Rhodes, 2006; Sherman, 2008), better engaging
underrepresented minorities (Basu & Barton, 2007; Bouillion & Gomez,
2001; Hill, Corbett, & St. Rose, 2010; Kuh, 2008; Lindahl et al., 2011), im-
proving student retention and encouraging learner-centered practices
(Olsen, Bekken, McConnell, & Walter, 2011), and fostering interdisciplinary
collaborations among faculty (Barlett & Rappaport, 2009). Sherman (2008)
makes the case for sustainability as a “big idea”: a broad, interdisciplinary
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topic that complements and connects the overarching lines of inquiry of
the traditional disciplines. Sustainability has the potential to transform the
way we think and to link common ideas across the curriculum by serving
as a linchpin to make meaningful connections in diverse contexts (Sher-
man, 2008). Similarly, in his article “Sustainability: The Ultimate Liberal
Art,” Rhodes (2006) argues that using sustainability to broadly anchor
the curriculum will improve its coherence and immediacy. For example,
when Virginia Tech University adopted a general education curriculum
centered around sustainability, faculty members found that this encour-
aged a more interdisciplinary approach that reduced the fragmentation
of the traditional curriculum (Olsen et al., 2011).

Sustainability Engages Students
and Provides a Motivating Context for Learning

Another compelling reason to teach sustainability topics is that they
engage and motivate students, a fundamental goal of both educators and
institutions. Students care about sustainability: concern for the state of the
planet and associated interest in environmental and social issues is one
of the driving forces behind the recent proliferation of sustainability-re-
lated courses and programs. In 2009, student interest was identified as
a contributing factor in the creation of more than 100 majors, minors or
certificates in energy and sustainability-focused programs, up from just
three in 2005 (see http:/ /usatoday30.usatoday.com /money /industries/
environment/2009-12-27-green-colleges_N.htm?loc=interstitialskip).
Among 9,650 college applicants Princeton Review surveyed in 2014-15 for
its “College Hopes & Worries Survey,” 60% said having information about
a college’s commitment to the environment would impact their decision
to apply to or attend a school. This commitment specifically included
the availability of related curricular offerings (survey results available at
http:/ / www.princetonreview.com/ college-hopes-worries.aspx). Students
are not only looking for sustainability skills, but also believe those skills
should be delivered throughout the curriculum rather than through a
discrete module or course (Bone & Agombar, 2011).

By infusing sustainability throughout the curriculum, educators can
capitalize on its relevance to sustain student motivation (Barron et al.,
1998; Bransford, Brown, & Cocking, 2000; DeHaan, 2005; Dinan, 2002;
Hmelo-Silver, 2004; Kember, Ho, & Hong, 2008). For example, student
interviews suggest that relevance—established by showing how theory
can be applied in practice, either through local cases, everyday applica-
tions, or current newsworthy issues—was a primary factor in increasing
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motivation for learning (Kember et al., 2008). A prominent example of this
approach is Chemistry in Context (Middlecamp et al., 2015), a textbook used
to teach basic concepts in chemistry by connecting chemical principles
to students” own lives. Research by Lattuca, Voight, and Faith (2004) also
supports the idea that students are more likely to engage with content if
it is situated in the context of contemporary social, environmental, and
political problems to which they can relate. Making connections to local
issues via place-based teaching can also contribute to a sense of relevance,
and has been noted for its potential to attract women and minorities to
fields in which they are underrepresented (Semken & Freeman, 2008).
A more recent review of 24 studies that examined the use of real-world
issues as a basis for instruction found strong evidence that these issues
are interesting to students and that they provide a motivating context for
learning (Sadler, 2009).

Sustainability Can Improve Student Learning Outcomes

Achieving the curricular transformation envisioned by Rhodes (2006),
Sherman (2008) and others will require more than specialized courses
on sustainability or sustainability-focused certificate programs. It will
require integrating the concepts of sustainability broadly into the exist-
ing curriculum, including large-enrollment introductory courses. These
concepts should not be viewed as additions to already crowded syllabi or
replacements for existing content, but rather as a context through which to
teach topics already central to a course of study. Furthermore, researchers
comparing learning via real-world contexts to traditional science learning
contexts indicate that real-world contexts facilitate content learning as
effectively (Yager, Lim, & Yager, 2006) or more effectively than traditional
learning environments (Zohar & Nemet, 2002).

The complex, interdisciplinary nature of sustainability that makes it
an exemplar of a “big idea” also makes it ideally suited to be taught via
evidence-based practices (for instance, DeHaan, 2005; Kuh, 2008) advo-
cated by national reports calling for improved undergraduate instruction,
particularly in the STEM (science, technology, engineering, and mathemat-
ics) disciplines (American Association for the Advancement of Science,
2011; National Research Council, 2011; President’s Council of Advisors on
Science and Technology, 2012). Such practices focus on student-centered
learning, which is typically cooperative, collaborative, and inquiry-driven
(Bransford et al. 2000; Labov, Singer, George, Schweingruber, & Hilton,
2009), and includes service learning, cooperative learning, writing across
the curriculum, case-based learning, problem-based learning, and oth-
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ers. Supporting the idea that sustainability lends itself to these effective
teaching approaches, researchers at the University of Plymouth found that
the pedagogies most appropriate for embedding sustainability in their
curriculum were more student-centered and interactive than traditional
lectures (Cotton & Winter, 2010). Sustainability, as a pressing societal
challenge, can serve as a rich context for case-based and problem-based
instruction, which has been shown to improve knowledge retention (Aar-
onetal., 1998; Dochy, Segers, Van den Bossche, & Gijbels, 2003), students’
ability to make objective versus subjective judgments (Dinan 2002), higher
order thinking skills (Dori, Tal, & Tsaushu, 2003; Hmelo-Silver, 2004), and
application of knowledge (Mayo, 2002; National Research Council, 2011).
Sustainability topics also lend themselves well to cooperative learning
strategies (including case studies), which have been shown to provide
greater learning and retention in verbal, mathematical, and physical skills
(Johnson & Johnson, 1989).

Teaching with sustainability concepts encourages students to use
higher order thinking skills (Anderson & Krathwohl, 2001) to evaluate,
analyze and synthesize information, rather than relying on a recall of
definitions or descriptions of processes. Faculty report that teaching
through real-world issues like sustainability engages students in active
learning and helps them gain deeper conceptual understanding, engage in
critical thinking, and enhance their communications skills (Herreid, 2005;
Lundeberg, 2008; Waterman & Stanley, 2004). Interdisciplinary instruction
like that afforded by sustainability topics also helps students develop the
capacity to understand multiple viewpoints and the ability to integrate
insights from different disciplines (Repko, 2009). For example, after taking
Emory University’s water course, nearly all of the students felt that the
course helped them think interdisciplinarily and improved their ability to
make broader connections and consider multiple perspectives. Through
joint discussions with faculty from different fields, writing exercises, and
peer review by students from different majors, students developed a more
comprehensive understanding of the issues in play (Eisen et al., 2009).

In other studies, the use of real-world issues as a context for learning was
associated with improved affective outcomes and gains in content knowl-
edge (see Table 1). Zeidler, Sadler, Simmons, and Howes (2005) found that
introduction of case-based socio-scientific issues represented a pedagogical
strategy that more comprehensively addressed the epistemological devel-
opment of students. They concluded that a major strength of this approach
lies in its power to unite the various forces contributing to the development
of knowledge, including moral, ethical, and emotional factors. Sadler
(2011) argues that better preparing students for the issues they will face
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Table 1
Benefits Associated With Teaching via Real-World Issues

Higher-Order Cognitive Skills
* Analytical thinking (Wongsri & Nuangchalerm, 2010)

* Ability to evaluate (Zeidler et al., 2005)
* Ability to synthesize (Eisen et al., 2009)

* Ability to think interdisciplinarily / make connections across
disciplines and apply knowledge (Eisen et al., 2009)

* Improved grasp of the “larger picture” (Lindahl et al., 2011)

Affective Outcomes

* Responsibility /motivation for own learning (Kember et al., 2008;
Lattuca et al., 2004; Lindahl et al., 2011; Olsen et al., 2011; Sadler,
2009)

* Self-efficacy (Lindahl et al., 2011)
* Finding science personally relevant (Lindahl et al., 2011)

* Improved engagement (Lindahl et al., 2011)
* Improved attitudes toward science (Lee & Erdogan, 2007)

Content Knowledge

* Conceptual understanding (Klosterman & Sadler, 2010; Sadler
2009; Wongsri & Nuangchalerm, 2010; Yager et al., 2006)

* Epistemological development (Olsen et al., 2011; Zeidler et al.,
2005)

as citizens requires a contextual basis for instruction that is rooted in those
very issues. For example, a study of students participating in a three-week
unit on global warming indicated that after the unit, they expressed more
sophisticated understandings of both the content, including the scientific
underpinnings of global warming and the greenhouse effect, and the eth-
ical challenges associated with these issues (Klosterman & Sadler, 2010).

Infusing Sustainability
Into Coursework Can Benefit Faculty

Improved student learning outcomes are a compelling reason to infuse
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sustainability into the curriculum, but benefits are not restricted to the
student experience. Faculty who participated in Emory University’s water
course also reported that they were more likely to offer multi-disciplinary
perspectives when teaching other courses, and that the course “changed
the way [they] think about [their] own academic vocation” (Eisen et al.,
2009). In a comprehensive, longitudinal study of a general education
curriculum based on sustainability at Virginia Tech, Olsen and colleagues
(2011) found that faculty members who taught this curriculum gradual-
ly shifted from teacher-centered to learner-centered practices. Finally, a
long-term study of two faculty development programs that supported
the integration of sustainability themes into pre-existing courses revealed
wide-ranging positive impacts on teaching, research, interdisciplinary
collaboration, and engaged action (Barlett & Rappaport, 2009). Faculty
who participated also reported an increased interest in practical solutions
and problem solving around sustainability challenges. A noteworthy
result is that faculty did not have to commit to a substantial overhaul of
their courses in order to note positive impacts on their teaching (Barlett
& Rappaport, 2009).

Employers Value Sustainability Skills

An additional practical benefit of infusing sustainability into the
curriculum comes from outside the academy: Employers are in-
creasingly interested in sustainability skills and knowledge. These
may include systems thinking, adaptability, understanding the rela-
tionship between people and nature, civic engagement and sense of
responsibility, and considering the ethical issues surrounding a given
problem. A 2011 survey from the W. P. Carey School of Business at
Arizona State University found that when making a hiring decision,
97.5% of the large-firm executives said they would value a sustain-
ability concentration, and 65% of small-company employers and 87%
of large-firm employers would consider a sustainability concentration
(see https:/ /asunews.asu.edu/20110615_business_sustainabilityjobs).
Moreover, broad skills associated with sustainability are also valued,
whether they are gained through specific programs or certificates or
through foundational coursework. A recent employer survey conducted
by the Association of American Colleges & Universities (2013), found that
nearly 93% of the business and nonprofit leaders surveyed valued skills
associated with sustainability and agreed that “a candidate’s demonstrated
capacity to think critically, communicate clearly, and solve complex prob-
lems is more important than their undergraduate major” (p. 4). Students
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also appear to be aware of these trends in their potential employers’ hiring
preferences. Of the nearly 6,000 students surveyed for a report by Bone
and Angombar (2011), over 80% believed that sustainability skills would
be important to their future employer.

Discussion

We have argued that infusing sustainability into the undergraduate
curriculum can benefit institutions, students, faculty, and the broader
community in a variety of ways. We also want to emphasize that sus-
tainability is not a solely technical, economic, or environmental issue. As
a “big idea,” sustainability connects many lines of disciplinary thought
across the curriculum. For example, sustainability by nature concerns
systems thinking, which is often associated with science, technology,
engineering, and mathematics (STEM) fields. However, the humanities
provide critical meaning and perspective through historical, analytic, and
cultural examinations of the components of the system (Philippon, 2012).
Culture in particular has been identified as a key driver of sustainability
through heritage, creative industries, shared spaces, and social capital
(United Nations Educational, Scientific, and Cultural Organization, 2012).
Cultural approaches to sustainability can also lead to greater social in-
clusiveness, resilience, innovation, creativity and entrepreneurship, and
they can influence lifestyles, consumption patterns, and values related
to the environment (United Nations Educational, Scientific, and Cultural
Organization, 2012). As such, we want to emphasize that the humanities
(which include the arts) have a critical and complementary role to play
with the natural and social sciences in achieving a sustainable future.

Any topic that connects such a broad array of disciplines comes with
a variety of inherent challenges. Interdisciplinary topics typically require
collaboration between faculty and departments, even if courses are not
team-taught. Such collaboration can be difficult, because it requires a
common vision, strong leadership, shared goals, and effective commu-
nication. Some recommendations to facilitate learning interdisciplinary
topics include clearly articulating common learning goals and aligning
them with course assessments as well as the institutional mission and
vision (Association of American Colleges & Universities, 2011). It is also
important to recognize that using sustainability as an overarching context
doesn’t necessarily lead to improved learning outcomes for students if
it is not coupled with evidence-based pedagogy. We have highlighted a
number of evidence-based teaching practices that are well suited to sus-
tainability topics, including problem-based learning, cooperative learning,
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and case studies. This should not be considered an exhaustive list, how-
ever, and attention should be paid to maintaining the core principles of
a given pedagogy in order for it to be effective.

We believe that the many potential benefits of infusing sustainability
broadly throughout the curriculum ultimately outweigh the challenges.
In order for sustainability to achieve its transformative potential, Sherman
(2008) argues that sustainability

must transcend an association with prescribed practices and
even specialized areas of study. Sustainability must become a
pedagogical big idea, capable of complementing and connecting
avenues of inquiry across the academic disciplines that organize
and prioritize teaching and learning on campus. If sustainability
is employed as a method of examining the relationship between
environmental limits and the human values, decisions, and ac-
tions that shape the future, it will transform not only what we
do on campus, but also how we think. (p. 188)

Such a transformation will require coordinated and sustained efforts
across courses, departments, and institutions. Momentum is building on
campuses all over the country (for instance, Gosselin, Parnell, Smith-Se-
basto, & Vincent, 2013), and our collective knowledge of how to infuse
sustainability into undergraduate teaching and learning continues to grow.

We conclude with some examples of current efforts and references to
resources (see Appendix A). Actions at all levels—from individual assign-
ments to sustainability-themed courses and minors—ultimately contribute
to realizing the potential of sustainability as a “big idea.”
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Footnotes

'"The Association of American Colleges & Universities’ “Liberal Education
for America’s Promise” defines big questions as those that are fundamental
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and enduring, and thathave”vexed humanbeings” through the ages. Seehttp:
/ | www.aacu.org/liberaleducation/le-sp07/le_sp07_featuretwo.cfm
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