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a b s t r a c t

The UN Decade of Education for Sustainable Development (DESD, 2005e2014) was an important
framework and catalyst for increasing Sustainable Development (SD) efforts within academic in-
stitutions, worldwide. Tertiary institutions began to embed sustainability into the curriculum, although
the extent has varied within and between institutions with many adopting an ad hoc approach. Previous
studies of student learning outcomes were generally limited in scope and reported mixed results. Few
studies systematically investigated the influence of sustainability education (SE) on student views, at-
titudes and behaviour across a range of contexts. This study adds to the field by using a common in-
strument that explored how SE contributed to student learning across multiple disciplines, institutions
and countries. A quasi-experimental approach was adopted with tertiary students in ‘intervention’ and
‘control’ units. Data was collected using an online two-stage pre-post survey and included the Inclusion
of Nature in Self (INS) and New Ecological Paradigm (NEP) scales and measures of selfreported behaviour.
A series of snapshots of pre-test and post-test perspectives were taken across various terms of study
during 2013e2015. Students' initial sustainability perspectives were found to be influenced by personal
and educational factors such as gender, age, “culture” and discipline of study. Environmental worldviews
were characterised by jointly strong ecocentric and anthropocentric orientations that represented a
“utilitarian” view of human-nature relations. After controlling for pre-test scores, SE significantly
increased post-test scores for several NEP dimensions compared to the control group however, the effect
was weak and moderated by students' personal and educational context. Students exposed to SE also
reported a cognitive shift in their attitudes/perceptions to sustainability that was linked to an increased
INS score. The ad hoc approach to SE, combined with students' strong utilitarian worldview and mixed
effects of SE indicated learning outcomes were far from certain and probably weak. The paper argued for
a rethink of current educational approaches towards a more coherent and targeted educational strategy
and concluded with recommendations for policy and praxis to enhance student learning for sustain-
ability in higher education.

© 2018 Elsevier Ltd. All rights reserved.

1. Introduction

Higher Education Institutions (HEIs) are expected to take a
leadership role in producing future leaders capable of managing
sustainability challenges underpinned by social, cultural, economic
and environmental developments (GUNI, 2012). Over the last two
decades, many institutions have signed declarations, charters,
partnerships and accreditation standards that commit them to
contribute to sustainability through their curriculum, campus op-
erations, research projects and community engagement activities

(Fisher and Bonn, 2017; Lozano et al.,2014a). An important recent
initiative was the UN Decade of Education for Sustainable Devel-
opment (DESD, 2005e2014), which had the goal of integrating the
principles, values and practices of Sustainable Development (SD)
into all aspects of education and learning (Holmberg and
Samuelsson, 2006). It was an important framework and catalyst
for increasing SD efforts and many HEIs around the world have
begun to embed sustainability into key functional areas, initially in
operations and gradually into their curricula. Three years after the
DESD, one might ask how these HEI efforts are contributing to
student learning.

HEIs often struggle in their attempts to integrate sustainability
into and across functional activities, particularly in their teaching
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and learning practices (Fisher and Bonn, 2017; Leal Filho, 2014).
While many Australian universities have publicly endorsed goals
and values related to sustainability, the commitment is not usually
reflected in their vision, mission and graduate attributes (Lee et al.,
2013). Furthermore, the integration of Education for Sustainable
Development (ESD) into curricula is mostly weak or non-existent
(Fisher and Bonn, 2017). Recent global surveys show the extent of
ESD varies within and between HEIs (Lozano et al., 2014a) and are
often implemented in an ad hoc, laissez-faire manner. Assessment
of student learning outcomes are usually reported for a limited
range of impacts and the effects are mixed (Shiel et al., 2015). Case
studies are usually related to specific interventions in particular
institutions and are often focused on unique characteristics of in-
dividual programs, limiting the direct comparability between
studies (Stern et al., 2014). Some empirical studies used a common
metric to report the influence of ESD on attitudes or behaviour but
few have relied on a common instrument to report student views,
attitudes and behaviour across a range of contexts (Sammalisto
et al., 2016; Zs�oka et al., 2013). In a review of the UN DESD, Leal
Filho (2014) reaffirmed the need to describe, document and
disseminate state-of-the-art initiatives, empirical research and
projects on ESD and concluded it still remains to be addressed in a
systematic way. ESD researchers have also called for more longi-
tudinal studies (WEEC, 2015).

This paper reports the results of a multi-university research
study designed to systematically explore the relationship between
Sustainability Education (SE) and tertiary students' worldviews,
attitudes and self-reported behaviour towards sustainability. It
used a common instrument across multiple disciplines, institutions
and geographic locations in Australia, Europe and Asia. The study
investigated the influence of tertiary education and SE (particularly
when implemented in an ad hoc manner), by taking a series of
snapshots at the beginning and end of term, during the period
2013e2015. The findings provided further insights into the
evolving nature of students' sustainability perspectives and the
contribution of higher education to student learning outcomes in
the cognitive (thinking) and affective (valuing) domains (Reeves,
2006; Shephard, 2008; Shephard et al., 2015b). Results may be
relevant to decision makers for the development of policy on ESD
and for educational praxis.

The remainder of this paper is structured as follows. Section 2
provides a review of literature on students' knowledge, attitudes
and behaviour towards sustainability, the integration of sustain-
ability in the tertiary curriculum and the influence of sustainability
education on students' sustainability perspectives. Section 3 pre-
sents an outline of the theoretical framework guiding this study.
Section 4 describes the overall research design, research methods
and limitations of the study. Section 5 presents the results and
discussion of cross-sectional analysis of student data collected at
the beginning of term (pre-test) and longitudinal (or diachronic)
analysis of matched pre-post data collected across the term. Con-
clusions are drawn along with proposals for future research di-
rections in Section 6.

2. Literature review

2.1. Environmental attitudes and behaviours

Environmental attitudes and concern for environmental issues
have been investigated by researchers for several decades. Envi-
ronmental behaviours are influenced by a range of personal, situ-
ational and contextual factors (Boeve-de Pauw et al., 2011; Franzen
and Vogl, 2013; Swami et al., 2011; Turaga et al., 2010) with mul-
tiple motivations influencing behaviour in any particular setting

(Steg and Vlek, 2009). In a review of research over the past 30 years,
Gifford and Nilsson (2014) identified no less than 18 personal and
social influences on pro-environmental concern and behaviour:
childhood experience, knowledge and education, personality and
self-construal, sense of control, values, political and world views,
personal goals, felt responsibility, cognitive biases, place attach-
ment, age, gender and chosen activities, religion, urbanerural dif-
ferences, norms, social class, proximity to problematic
environmental sites and cultural and ethnic variations. Such a
multiplicity of individual and social influences complicated any
certainty of predicting whether a given person will be concerned
about the environment or act in pro-environmental ways, even less
so their response to sustainability education.

2.2. Integration of sustainability in the curriculum

An integrated curriculum maximises coherence when integra-
tion occurs both vertically and horizontally in the curriculum
(Drake and Burns, 2004). Ceulemans and De Prins (2010) offered
such a framework to discuss integration of SD into the Higher Ed-
ucation (HE) curriculum. Horizontal integration occurs when SD
concepts are interwoven into individual existing courses across the
curriculum and vertical integration occurs when separate dedi-
cated SD courses are added into the curriculum. Researchers have
identified many barriers to such an integrated approach, including
multiple interpretations and the complex multidisciplinary and
contested nature of SD (Aznar Minguet et al., 2011; Gale et al.,
2015). Instead, HEIs have adopted a range of approaches, namely:

1. Elements of SD are “added-on” to selected courses within a
program;

2. Specialist cross-disciplinary SD courses are introduced within
existing programs;

3. Sustainability principles are embedded into core subjects of a
program (Sherman and Hansen, 2010);

4. SD is offered as a specialisation within an existing program of
study; and,

5. SD is offered as a dedicated program (Lozano et al., 2014b).

A vast body of literature has developed in the realm of ESD in HE.
In a review of current research trends in HE for SD, Barth and
Rieckmann (2015) categorised the field into four foci: exploratory
studies, explanatory studies, descriptive studies and conceptual
papers. Key topic areas included integrating SD into HE curricula
(Burns, 2015; Ceulemans and De Prins, 2010; Gagnon et al., 2010;
Pellicer et al., 2016; Verhulst and Van Doorsselaer, 2015), theories
of teaching and learning (Lozano et al., 2014b; Pappas et al., 2013;
Stubbs, 2013), barriers and drivers faced by curriculum de-
velopers and educators (Bessant et al., 2015; Ferrer-Balas et al.,
2010; Huckle and Wals, 2015; McKeown, 2015) and key outcomes
in terms of student knowledge, attitudes and behaviours (Gough
and Gough, 2016; Hassl€of et al., 2016; Tuncer and Sahin, 2016).

This paper follows Sterling (2004) in adopting the term “Sus-
tainability Education” (SE) as a catch all phrase for environmental
education (EE), education for sustainability (EfS), ESD, environ-
mental and sustainability education (ESE) and variants thereof. The
literature on evaluation studies of SE is dominated by empirical and
descriptive studies of specific approaches and individual initiatives
in particular institutions. Previous case studies reported mixed
impacts from specialised sustainability courses as well as integra-
tion of sustainability elements/concepts and pedagogy into main-
stream courses such as Business, Engineering, Design and
Education: McMillan et al. (2004) found formal coursework in
introductory environmental studies had a positive effect on
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