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Abstract

In the rapidly changing, 215t century globalized world, with increasing environmental pressures and
challenges, education for the environment and sustainability is a priority at all levels; from
kindergarten to higher education. It is the education that will create the environmentally aware and
socially responsible individuals, capable of addressing existing and future environmental challenges.
Courses on the environment and/ot sustainability are now an essential element of all Higher
Education Institutions with a sustainability vision. But, does teaching about the environment and
sustainability lead to a change in student attitudes? What teaching and learning methods seem to
have a more significant effect on attitudes and behaviors and what are the challenges for instructors?
In this study, instructors reflect on which educational methods seem most effective in promoting
change in student attitudes and behaviors towards the environment and sustainability. This reflection
is based on instructor experiences from selected coutses or course activities (learning objects) and it
focuses on the goals, teaching methods and effect on student learning and attitudes; changes in
student attitudes in the course of the last years are also discussed. Suggestions are offered and
implications for higher education institutions are outlined.

Keywords: education for the environment, education for sustainability, higher education, active learning, student
bebaviors, emotional engagement

1. Introduction

The purpose of education has been extensively discussed, and different views and
theories have been expressed. Education can have as main purpose the unidirectional
transmission of facts, information, skills and wvalues from teacher to learner. Such
transmissive education, characterized by an instructor-centered approach to teaching, can
prepare students well to accept their role in society and the workforce and can facilitate the
“integration of the younger generation into the logic of the present syster” (Shaull, 1970:15), thus
leading to social reproduction. On the other hand, education can also become “#he practice
of freedom”, the means by which men and women deal critically and creatively with reality and discover how
to participate in the transformation of their world.”” (Shaull, 1970:15); with knowledge being co-
created within a social context, by transacting with prior knowledge, the curriculum and
other learners. Such an educational approach, characterized by a more student-centered
teaching, is capable of creating educated citizens who will become active participants in
ongoing decision-making processes within their communities; it is the kind of education
that will lead to social transformation (Jickling & Wals, 2008).

How can education respond to contemporary global challenges such as environmental
degradation, climate change, poverty, population growth, social inequality? What type of
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education is needed to promote sustainable development and the much-needed change in
attitudes and behaviors that is required to achieve its goals? These are the main general
questions this study aims to address based on the long-term and diverse teaching
experiences of the authors.

2. Attitudes of Undergraduate Students towards the Environment and
Sustainability

A change in people’s attitudes and behaviors is essential for sustainable

development. Environmental Education (EE) and Education for Sustainability (EFS)
(see section 3) have the potential to cultivate pro-environmental attitudes and behaviors.
It should be noted that change in behaviors does not necessarily mean change in
attitudes (Eilam and Trop, 2012). According to Dobson (2007), fiscal incentives may lead
to change in behaviors; but attendance to changing attitudes by promoting
environmental and ecological citizenship in high school curricula may produce more
long-lasting effects on behaviors. Neither does change in attitudes automatically lead to
behavioral change. Some of the factors that affect student attitudes and behaviors
towards the environment and sustainability include knowledge and level of awareness
(Sahini & FErkal, 2017), as well as economic issues (Rosentrater & Burke, 2018).
However, individual motivation is not enough; the space and time structures in which
people live affect their behavioral choices as well, as Giddens’ theory of structuration
highlights, too (Cassell, 1993; Lorenzoni, Nicholson-Cole & Whitmarsh, 2007; Marouli
& Duroy, 2014; Racinska, Barratt & Marouli, 2015).
This study focuses on attitudes of undergraduate students in higher education (HE).
Important trends that characterize higher education today include globalization, increasing
student mobility and internationalization, increasing dependence on ICTs,
interdisciplinarity, online learning, active learning, personalized learning, connection with
society and industry, service learning, community-based learning, emphasis on
sustainability (Papadopoulou, Marouli, Misseyanni & Lytras, 2017). In this changing HE
picture, education for sustainability can take place in different ways. One way is through
the curriculum, which may include courses with environmental and sustainability
components, as well as undergraduate and graduate programs in environmental studies and
sustainability. A second way is through extra-curricular activities: students get involved with
student organizations and other institutional entities (e.g. sustainability centers) and
initiatives that raise awareness of environmental issues and promote sustainability. Both
approaches (curricular and extra-curricular) can stimulate increased levels of care for the
environment and pro-environmental attitudes and behaviors (Pizmony-Levy & Michel,
2018). Among the numerous studies of student perception towards the environment and
sustainability in HE, the study of Ull, Martinez-Agut, Pinero & Aznar-Minguet (2014)
showed positive student attitudes towards introduction of sustainability issues in teaching.

3. Education for Sustainability, Active Learning and Use of ICT's

Environmental Education (EE) is a concept that arose in the 1970s (UNESCO,
1975; UNESCO, 1977) as a response to increasing social awareness of the significance of
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environmental issues and their inter-relationship with human activities. EE helps
individuals develop a deeper understanding of environmental issues and acquire the
knowledge and skills to make informed and responsible decisions. It aims to provide
knowledge about how ecosystems work, emphasizes “outdoors education”, uses emotion
as a fundamental stimulus and has been characterized by interdisciplinary collaboration
(Marouli, Misseyanni, Papadopoulou & Lytras, 2018). Agenda 21 (UNESCO, 1992) was
the first international document that identified education as an important tool to
promote sustainable development. Education for Sustainability (EFS)/Education for
Sustainable Development (ESD) are terms that describe education that promotes
sustainable development and improves the capacity of people to address environmental
and development issues. UNESCO highlights the importance of integrative approaches
in EFS/ESD, connecting environmental, social, economic and cultural aspects.
EFS/ESD emphasizes “compromise solutions” and is more human-centered, with social
and economic aspects of sustainability sometimes gaining more attention than
environmental aspects (Marouli, Misseyanni, Papadopoulou & Lytras, 2018). Although
the transition from EE to EFS/ESD received vatiable responses within the
environmental education community -both positive and negative- (Hesselink, van
Kempen & Wals, 2000), EFS/ESD is now more widely seen as a broader, improved
version of EE, and this can also be seen at the level of national policy in many countries
(Jickling & Wals, 2008).

So, what teaching methods promote more student engagement in the learning process
and seem to have an effect on attitudes and behaviors? What are the challenges for
instructors who aim to teach for pro-environmental attitudes and behaviors? EE and
EFS/ESD have always aimed to develop engaged and critical thinkers as well as active
and responsible citizens; and have used active and experiential learning approaches to
achieve these goals.

Active learning is the teaching approach that places the student at the center of the
learning process. 1t provides “opportunities for students to meaningfully talk and listen, read and
reflect on the content, ideas, issues and concerns of an academic subject”” (Meyer and Jones, 1993)
and is a key element of “pedagogies of engagement”, a term that was introduced to stress
the need for modes of teaching and learning that will prepare students for the 21st
century (Edgerton, 2001). Students are engaged at the level of the course with in-class or
out-of-class activities (e.g. lab and field work, project-based learning, collaborative
learning, online learning), doing things and reflecting on what they do (Bonwell & Eison,
1991). Active learning in HE may also involve engagement with the community and the
society —as part of the curriculum or not-, in the form of service learning and
community-based learning (Smith, Sheppard, Johnson & Johnson, 2005). So, there is a
variety of active learning strategies, ranging from more “mainstream” ones emphasizing
interactive (usually in-class) instruction, to more “transformative” or empowering ones
involving experiential learning, action research approaches that aim to address real
community problems. Active learning approaches, especially the most “transformative”
variants, empower students and can contribute to the development of critical and
creative thinkers and citizens, capable of contributing to social transformation (Marouli,
Misseyanni, Papadopoulou & Lytras, 2018). The authors’ previous studies on active
learning have examined student and instructor perceptions of the use of different active
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learning approaches in different courses, with focus on STEM disciplines (Misseyanni &
Gastardo, 2017; Misseyanni, Papadopoulou, Marouli & Lytras, 2018; Misseyanni,
Papadopoulou & Marouli, 2018); these studies have explored, among other, collaborative
learning and teaching (Marouli & Misseyanni, 2017; Misseyanni, Marouli, Papadopoulou
& Lytras, 2017) the use of ICTs and education for sustainability (Marouli, Misseyanni,
Papadopoulou & Lytras, 2016a), game-based learning (Marouli, Misseyanni,
Papadopoulou & Lytras, 2016b), as well as assessment (Papadopoulou, Lytras,
Misseyanni and Marouli, 2017).

ICTs play a key role in the modern HE arena and can also prove a powerful tool in
supporting Education for Sustainability (Marouli, Misseyanni, Papadopoulou & Lytras,
2016a). In designing learning activities using 1CTs, instructors must address three areas:
content, pedagogy, technology. This means that, aside from being “content experts”,
they should also have good knowledge of pedagogy and technology, thus demonstrating
Technological Pedagogical Content Knowledge (TPACK) (Koehler and Mishra, 2009).
The authors’ aim in this study was to identify teaching practices that are most effective at
cultivating positive student attitudes towards the environment and sustainability, from an
instructor-based perspective. And their ultimate goal is to succeed in promoting pro-
environmental attitudes and behaviors that are so needed to address increasingly urgent
contemporary environmental pressures and challenges.

4. Methodology

This work is based on a self-study research approach (Breunig, 2017): three

instructors of undergraduate science courses (environmental studies and biology), with
long teaching experience, reflected on their teaching. Instructors answered a
questionnaire with open-ended questions on: instructors’ teaching goals; particular topics
(learning objects) related to environment and sustainability taught; learning activities used
for the specific learning objects; impact of these activities on learning and student
attitudes; and how this impact was evaluated; difficulties/challenges faced; comparison
of attitudes of present with past student populations; reflection on effective topics and
activities; suggestions for teaching and for HE administration.
The answers of instructors were informed by student feedback: two instructors also
delivered short questionnaires to students of particular classes requesting their reflections
on the effectiveness of different teaching methods. Answers were analyzed, similarities
and differences were identified and conclusions were drawn. When reference is made to
a particular instructor in the Results and Discussion section, the initials of her name will
be used (AM, CM and PP).

5. Results and Discussion

5.1 Instructor Teaching Goals — Emotional Engagement as an Aim

An analysis of instructor answers clearly shows that all three instructors aim at
not just transferring knowledge, but also at cultivating critical thinking. They all aim at
creating informed citizens who will better address contemporary global challenges and
will contribute to a better society. They have as a main teaching goal to raise awareness
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of environmental and sustainability issues. For two of them (who teach mostly
environmental courses), this is a major aim. AM aims to make students think and reflect
on how they can live more sustainably, while CM aims to bring about change in
behaviors in relation to environment and society.

As stated above, Environmental Education has used emotion as a fundamental stimulus.
It is an education not just for the environment or on the environment, but also /# the
environment (Tilbury, 1995); students must “experience” the environment through
outdoor activities. To the question whether stimulating emotions is an important aim in
teaching, all three instructors agree that emotional engagement may have an impact on
the way students feel towards the environment and sustainability. CM considers it
essential in teaching and a first step to learning; it cultivates interest in the subject, she
reports. PP considers emotional engagement as the “heart of her teaching” and always
tries to trigger curiosity and emotions so that students get involved; once they are
involved, it gets “easier to teach them difficult concepts”. AM says it is not a direct aim
for her, but she tries to emotionally engage students because she also feels that this may
have an impact on how they feel and act.

5.2 Topics Taught and Learning Activities Used

When asked about courses related to the environment and sustainability taught,
as well as specific topics and learning outcomes, all three instructors answered that they
teach courses with a sustainability component/emphasis. The courses listed are from the
environmental sciences/studies (introductory and higher level) and biology fields.
Particular topics taught (learning objects) were presented and discussed extensively by
two instructors. All topics mentioned had learning outcomes related to sustainability and
students’ ability to critically discuss environmental and health issues; from biodiversity
and ecosystems to climate change, environmental pollution, environmental health and
sustainable cities. Examples of topics, learning outcomes, learning activities used and
their impact are presented in Table 1.

Table 1: Topics (Learning Objects) related to Environment and Sustainability: Some
Examples

Course Content related to Environment and Sustainability: Some Examples \

Topic/Learning object Learning Outcome Learning activity m

Teaching about the Discuss ecosystem Field activity where students  Positive, as judged from
Mediterranean Ecosystem characteristics make observations and grades in assessmentsand
and about ecosystems of the measurements; Video on student comments

world (intro) terrestrial biomes

Ecological footprint concept  Explain and apply concept of ~ Students calculate theirown  Positive; students report
(intro) ecological footprint ecological footprint (online significantimpact on
calculator) and reflect on it attitudes, as they are asked
through a discussion board to reflect on their own way of
life.

Environmental health issues  Connect disease with Short discussions, visuals, Positive, as judged from
(genetics, neurobiology) environmental exposures problem solving, group student feedback
(higher level) projects

Sustainable cities (higher Critically analyze issues of Group project addressingan  Paositive, as judged from
level) sustainable cities issue of concern for the local  student feedback

community or for students
(service learning and
experiential learning)
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The most common teaching methods used are summarized in Table 2. They range from
simple activities such as in-class discussions and use of audiovisual material to activities
that require deeper engagement with course material such as student projects,
collaborative projects, literature discussions and role playing referring to simulated real
life situations used in higher level coutses.

Table 2: Common Teaching Methods Used

Common Teaching Methods/Learning Activities Used
All Courses: More Advanced Courses (additional

. . . activities):
* in-class discussions ) . ' q
. . * role playing referring to simulated real life
* audiovisual material situations

* lab and field work student responsibility of a class meeting
* quizzes and online discussion boards‘ and delivery of a lesson
« problem solving = student project and presentation

+ brainstorming group projects that address real

community problems
+ flipped classroom internet search for visuals and text on
* case studies specific topics

* in-class debate; role playing literature discussion (articles and reports)

.

.

.

5.3 Impact on Learning

Instructors’ reflections on the impact of their teaching on student learning as
well as attitudes and behaviors were informed by student performance in the course and
comments received in several ways. Table 3 shows the methods used to receive student
feedback on the course.
The analysis of instructors’ answers reveals that the learning activities used had a positive
impact on learning, as judged from grades in assessments (formative and summative),
and from electronic student feedback (online evaluations for all courses or student
emails). According to AM, engagement matters: the higher the level of engagement with
the activity the better the outcome, as testified through a student survey conducted in
class and through statistics of the online course management system (see also Misseyanni
& Gastardo, 2019). Students of the Sustainable Cities course have expressed interest in
continuing sustainability-related projects after the end of the course, something that
shows a longer lasting impact on learning.
The activities that were judged to have a bigger impact on learning were: role playing and
experiential exercises in the Environmental Management course; checking waste
recycling bins on campus and weighing waste, as part of a waste audit (in an introductory
environmental science course); field and lab activities (in all introductory environmental
science and biology courses); online quizzes and flipped classroom (in an introductory
environmental science course); group projects referring to real community problems (in
the Sustainable Cities course).

Table 3: Methods used to receive Student Feedback
Student Feedback: Methods Used

On Learning: On Attitudes:

+ Assessments (formative, summative) + Survey at the end of the course

* Pre-and post-course questionnaires o @l E e e e G E e
* Face-to-face feedback from students evaluations

* Online course evaluations * Face-to-face or electronic feedback from
* Senior exit surveys students
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5.4 Impact on Attitudes and Behaviors

Concerning the impact of teaching on student attitudes, instructors report that
some students were more positive at the end of the course: students of introductory
environmental science courses said that the course changed the way they think, and they
are ready to change things in their personal lives/ behavior. According to some students,
introductory environmental science courses should be taken by all undergraduate
students (as testified by a student email to CM and oral student feedback to AM). PP
reports that even the weakest students experience a strong impact. She also points out
that whether behavior will change depends on a number of factors, such as investment in
the course and additional courses with sustainability component that students may have
taken. CM reports that Environmental Studies graduates have repeatedly said that the
Environmental Justice course “made an indelible mark on them”.

5.5 Difficulties and Challenges Faced

Regarding the difficulties and challenges faced when teaching about the
environment and sustainability, instructors reported among other the negative student
predisposition of some students. Students think they alone cannot change the world.
Students even question scientific findings, according to AM; it is difficult to persuade
them to use the scientific method and be open-minded, according to PP; and CM says
that they accept any piece of information as sufficient evidence for scientific work.
Additionally, CM believes that “sustainability is a term that has been abused, making this
a shaky and difficult ground to start form”. Combatting such negative student attitudes
towards scientific findings and student belief that they cannot contribute to change is an
obstacle that needs to be overcome.
Factors that may have an impact on attitudes and behaviors include students’ prior
knowledge and background (educational background, culture, ethnic origin), but also the
teaching approach used. So, another challenge instructors face is that students are used
to traditional teaching methods where they act as passive recipients of knowledge and
sometimes resist to become active learners. All three instructors agree that engagement
with course material is important. PP says that once students realize the approach is
learner-centered, they quickly adapt. Emotional engagement is also important, as stated
before, but “emotional engagement is easier than behavioral change”, CM says, while PP
believes that “Once emotional engagement is ensured, it is sure that behaviors will
change in the long run”.
Other challenges mentioned were the breadth vs. depth dilemma: can you cover the
content breadth required in introductory courses and in parallel achieve deep knowledge
using active learning methods? Time constraints and infrastructure constraints such as
technology equipment and training available, the arrangement of learning spaces and
numbers of students in each class can also be important limiting factors that may hinder
the use of teaching methods that will help achieve the desirable outcomes.

5.6 Present and Past Student Populations

The three instructors’ long experience in teaching at undergraduate level allowed
them to reflect and compare differences among present and past student populations
concerning attitudes towards the environment and sustainability. According to AM,
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awareness of environmental issues and readiness for change/action seem to have
increased among students of today, with students being more interested and motivated
to learn about the environment and their educational and cultural background playing a
critical role in this. On the other side, CM stresses that the way students learn has
changed. She says that audiovisuals and traditional teaching methods seem to have little
impact relative to past times; students are overwhelmed with information from different
sources and more “shocking” methods are needed for producing an effect on them.
Another challenge pointed out by PP is that students’ background on environmental
issues and sustainability is superficial and their overall background in sciences is lower
than in the past, also indicating that new teaching methods are needed.

5.7 Most Effective Learning Activities

All three instructors agree that topics/learning objects that have bigger impact
on attitudes and behavior are those that ate practical and experiential in nature, related
with real life conditions; that involve not just gaining knowledge, but also critical
thinking and reflection on action; and that have an impact on emotions; examples
include their ecological footprint, extinction of species, water stress or local community
problems.
Concerning the most effective learning activities to achieve an impact on attitudes and
behaviors, all three instructors agree that active and experiential learning would be the
most effective approach. “Activities that render students responsible for their learning”,
according to CM. Examples of learning activities evaluated positively by AM are field
and lab work, audiovisual material (although less effective than in the past) shown and
discussed in class, in-class debates, flipped classtoom activities, as well as quizzes
followed by in-class discussion.

5.8 Student Feedback on Specific Courses Confirms Instructors’ Perceptions

Student feedback in introductory environmental science courses, obtained
through an end-of-semester survey confirms instructors’ perceptions. An analysis of this
feedback shows that the majority of introductory environmental science students feel
that the course influenced their attitudes towards the environment and sustainability.
According to their statements, the course helped them better understand sustainability
and the human impact on the environment; it provided a base of information; it
increased their awareness of environmental issues and taught them how to live more
sustainably; students are now ready to reduce waste, recycle more, drive less, eat less
meat; they appreciate nature more and can make more environmentally friendly decisions
The most effective teaching methods mentioned confirm instructors’ perceptions. Some
students reported that instructor enthusiasm also matters. According to students, the
course activities that had a bigger impact on their emotions and attitudes are: field trip to
campus forest/outdoor activities; lab activities; ecological footprint quiz; videos; images,
in general; discussion about extinction of species; about climate change; about water
issues. It seems that practical/hands-on experiences are more effective in reaching the
emotive and generating some mobilization.
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6. Conclusions - Suggestions

This study was a reflection of three instructors about the impact of their
teaching on student attitudes towards the environment and sustainability, informed by
students’ feedback. The conclusions that can be drawn provide also good suggestions for
instructors who wish to cultivate pro-environmental behaviors. The study shows that
content/learning objects of practical and experiential nature, that involve not just gaining
knowledge, but also critical thinking and reflection on action, have bigger impact on
attitudes and behaviors. It also verifies that a student-centered teaching approach, using
active learning methods seems to produce more learning. For attitudinal and behavioral
change, experiential methods, with focus or real life situations and local problems, seem
particularly effective. Examples of such methods include: lab and field activities; problem
solving; case study analysis; student projects and group work, especially addressing real
life cases; role playing; debates; in-class and online discussions on specific topics; visuals
(see Table 2). Teaching 7z the environment and activities that produce emotional
engagement seem to also have an effect on attitudes. Instructors should teach students to
think in an integrative manner and to make connections; and should expose students to
real life situations. Exercises that ask students to reflect on their experiences and to draw
lessons for life can also have an effect on attitudes.

The use of ICTs tools to facilitate learning and communication is important, but
instructors should be aware of related pedagogy issues, so that they use ICTs in the most
effective manner. Instructors should try to maximize student engagement with learning
activities; the more engaged students are, the better they learn. Teaching methods and
learning activities should be selected and designed based on course level, teaching goal
and learning outcome; and their implementation should be carefully planned. The
effectiveness of teaching methods should be evaluated using performance in assessments
and student feedback as criteria. If needed, revisions to the teaching strategy, assessment
strategy or course content, should be made.

There are implications and suggestions for higher education institutions as well. Teacher
training on active learning and technology-enhanced learning are considered important
prerequisites for supporting efforts to cultivate pro-environmental behaviors.
Administration training is also important, as administrators are expected to provide the
appropriate structures and support to instructors, students and staff. Flexible learning
spaces/settings and infrastructure seem to be important for achieving active learning.
And collaborations need to be supported.

Table 4: From transmissive to transformative education (revised from Marouli et al., 2018)

ST o S —
eaching Goal

Transmission of knowledge Learners acquire a k ledge base  Und les through
teacher- Iearnermteracnon

Individual change Critical learners Critical thinking skills, analysis synthesis

Empowerment Critical and empowered learners Real life problem solving; systems thinking;
political literacy

Integration Critical and engaged citizens Integrative projects, collaborative work,
multiscalar analysis

Social transformation Empowered citizens action research; connection with community and

society; decision making as part of class projects
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Cultivating pro-environmental attitudes is the first step to transformation towards
sustainable societies; it is thus important to make the transition towards a more
transformative teaching. Table 4 shows the stages in the transition from a transmissive to
a transformative education, the outcomes for the learner and the skills that should be
developed in each stage (see also Marouli, Misseyanni, Papadopoulou & Lytras, 2018;
Marouli & Duroy, 2019). Further studies on student and instructor perceptions will shed
more light on which teaching methods are most effective at cultivating pro-
environmental attitudes and at creating not just informed learners, but also critical,
engaged and empowered citizens.
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