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It is widely known among educators and practitioners that among the many chal-
lenges to realise the goal of sustainable development, teaching education has been
and still is one of the major areas to tackle. Indeed, there is a pressing need to
strengthen and adapt the institutional framework of pre-service and in-service
teacher training, especially at the regional and national levels. This need has been
highlighted for many years now, for instance at the 2012 UN Conference on
Sustainable Development held in Rio de Janeiro and at the UNESCO World
Conference on Education for Sustainable Development (WCESD) hosted in
Aichi-Nagoya in 2014. Paradoxically, despite the number of recommendations and
suggestions made outlining the need to pursue sustainable development, many
environmental problems have been exacerbated rather than solved. This state of
affairs suggests that little progress can be made unless some basic needs are
properly addressed.

One of these basic needs is to acknowledge that it is necessary to address the
fragmented nature of the handling of sustainability issues at formal education
programmes as a whole, and in teacher education in particular. Improvements are
needed not only on the ways to cater for sustainability in the curriculum, but also on
how to handle and promote issues related to sustainable development at multiple
levels (e.g. community and family) with a focus on the interplay and interlinkages.
Also, the development of flexible teaching methods capable of incorporating
environmental, economic, societal and cultural elements is greatly needed.

But without a proper training of teachers on the principles and practices of
sustainability, with which they can educate and raise awareness about sustainable
development among schoolchildren and among students, there can be little hope
that any of the changes outlined above can be achieved.

Among the various issues which deserve attention is the documentation and the
dissemination of good practice in teaching for and about sustainable development at
the institutions of higher education. Consistent with the perceived need for action in
this field, the book “Teaching Education for Sustainable Development at University
Level” has been prepared. It is divided into two parts.

Part I deals with curriculum elements, demonstrating curriculum innovation and
new ways to make provisions for sustainable development in teaching practices.



vi Preface

Part II contains contextualised case studies, showing how the goal of making
teacher education for sustainable development possible has been achieved.

We thank the authors for their willingness to share their knowledge, know-how
and the information they have been able to obtain from their work and from their
projects. We hope that the experiences gathered here can be useful to others
interested at or working in the field of teacher education for sustainable develop-
ment, and that they may support current and future efforts towards curriculum
innovation on the one hand, and teaching practice on the other.

Enjoy the reading.

Spring 2016 Walter Leal Filho
Paul Pace
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Walter Leal Filho and Paul Pace

Abstract

This paper considers the basic elements associated with teaching education for
sustainable development and outlines the implications on learning programmes
at higher education institutions. In particular, the paper considers the extent to
which the formation of educators influences this process, and defends the view
that an emphasis on the long-term pre-service and in-service training of
educators should be a top priority.

1 Teaching Education for Sustainable Development: More
Than a Question of Definition

It is widely acknowledged that education is characterised as a future-facing activity.
Learning processes start at very early childhood during which children develop
basic skills and pick up basic knowledge, attitudes and values from their parents
and other significant persons. These formative years have been defined as crucial in
for ESD. Compulsory schooling—usually taking an average 12 years of intensive
learning—is a period during which issues related to sustainable development
(SD) are explored in more detail. The post-compulsory education phase is char-
acterised by steps towards finding a job/profession. It is a phase during which
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learners have an opportunity to apply any SD knowledge they might have received
to their work place or opt for further training in specialised SD contexts.

This book will focus on the aspect of further training, i.e. in preparing profes-
sionals that are committed towards SD. It aims to provide examples of good
practice—a varied testimony of the different ways Higher Education institutions are
responding to the emerging needs for education for sustainable development (ESD).

There are many definitions for ESD. For the purposes of this paper it is regarded
as the process of equipping students with the knowledge and understanding, skills
and attributes needed to work and live in a way that safeguards their environmental,
social and economic wellbeing, both in the present and for future generations
(Longhurst 2014). It is also considered that ESD is part of the general educational
remit to enable every new generation to humanise living conditions (Rauch 2008).
According to “Guidance for UK Higher Education Providers” ESD means working
with students to contextualise their learning to the realities of their own speciali-
sation, profession and personal life by encouraging them to develop: (a) the notion
of global citizenship; (b) a commitment towards environmental stewardship; (c) a
reflection about the interaction between issues of social justice, ethics, wellbeing
and ecological and economic factors; and (d) a future-facing outlook; learning to
think about the consequences of actions, and how systems and societies can be
adapted to ensure sustainable futures (Longhurst 2014).

The concept of sustainability, on the other hand, largely remains abstract despite
the fact that there acceptable definitions. ESD is a process of learning how to make
decisions that consider the long-term futures of the economy, ecology, the equitable
development of all communities as well as the promotion of their cultures (Besong
and Holland 2015).

The 1992 Rio Summit’s drive to reorient education towards sustainable
development was followed by a plethora of elaborations of the process of Envi-
ronmental Education: Environmental and Development Education (EDE) (UNCED
1992); Environmental Education for Sustainability (EEfS) (Tilbury 1995); Educa-
tion for Sustainability (EfS) (Huckle and Sterling 1996); Education for a Sustain-
able Future (ESF) (UNESCO 1997); Education as Sustainability (EaS) (Foster
2001); SD Education (SDE) (Smyth 2002), to cite just a few. This can be inter-
preted as an attempt to adapt the basic principles of Environmental Education, as
outlined in the Tbilisi Conference of 1977, to the various contexts and educational
realities that have evolved since (Pace 2010). Although the international community
seems to have settled (for now) with the term Education for Sustainable Devel-
opment (ESD), different authors in the different chapters of this book have preferred
to use other terms which accentuate that “What you call it is not that important, as
long as what you are doing shares the same educational principles of ESD.
Moreover, the chapters also evidence a preference of Higher Education (HE) in-
stitutions to develop programmes that are culturally sensitive to the contexts in
which they are operating rather than settling for the importation of ‘ready-made
solutions’ from other countries/regions.
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2 The Complexity of Teaching Education for Sustainable
Development

The current global economic problems, the unfair distribution of resources and
ensuing conflicts, and the impacts of climate change and other environmental hazards
evidence the complex web of unsustainable practices that characterise our global
reality. The current paradigm of development is simply not delivering the wellbeing it
has promised and consequently there is an emerging need for a shift in human
mind-sets towards more sustainable values, behaviours and lifestyles that collectively
improve both the environmental and human quality of life (Besong and Holland
2015). Although the UNDESD final report (UNESCO 2014) indicated a “stepping up”
of efforts towards ESD in HE; the complexity of educational systems, the various
levels of decision-making on educational policies, and traditional curricular structures
are still presenting challenges for learners to develop (and transfer) competences in
SD. The experiences cited in this book evidence that fast, effective and institution-wide
change towards ESD in HE was always catalysed by legislation that spurred institu-
tions to address their inertia and disciplinary traditions. Without this ‘political’
motivation systemic change towards ESD is a more laborious and isolated experience
that is vulnerable to changes in administration, staff mobility and available resources.

Repeated declarations have pointed out multi- and inter-disciplinarity as a major
characteristic of ESD as it reflects the complex issues raised when dealing with SD
themes, and which in turn mirror the interconnectivity of the various dimensions of
our surroundings (Tilbury et al. 2002). In the context of HE institutions, this has
habitually raised implementation barriers mainly due to monodisciplinary structures
predominant in these institutions (Moore 2005a). A way in between that retains the
“... traditional focus on individual subjects and at the same time open(s) the door
to multi- and inter-disciplinary examination of real-life situations” is proposed by
the UNECE Strategy for ESD (UNECE 2005, p. 28). This continuum of curricular
solutions is also evident in the programmes described in the chapters of this pub-
lication, with a particular bias to the development of integrated themes that are cross
disciplinary.

In his reflection on the lack of effective preparation of graduates to address
sustainability (survival) issues, Orr (1994) implies that the solution lies in a change
in the way knowledge is defined and education is perceived, i.e. a departure from
courses focussed on just the transmission of knowledge to spaces for pedagogical
transformation that support transformative and transdisciplinary learning (Moore
2005b). This current publication proposes various contexts in which course design
has a marked emphasis on the development of competences and autonomous
learning rather than just on the acquisition of knowledge. Implicit in this devel-
opment is a redefinition (or rather an evolution) of the roles of HE institutions,
educators and learners.

Although preparing students for employment is a very important aspect of HE
institutions, ESD programmes should focus on a wider target: preparing students for
a future that is still unknown. This means providing learning experiences that
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develop critical thinking, problem solving, creativity and innovation skills, col-
laboration skills, contextual learning skills, self-direction, as well as communica-
tion skills (Ilisko et al. 2014, p.100). The implication is that learners are no longer
considered as passive consumers of knowledge, but active participants in their
education and partners in learning. The UNECE strategy suggests the setting up of
teams of educators and students that together develop learning programmes
(UNECE 2005). The programmes presented in the chapters of this publication are
characterised by conscious steps to increase student participation, not just during
the learning sessions, but also in the design of the programme and its assessment.
This increased participation did not just result in a change in students’ mindsets, but
also in the attitudes of their tutors and the management staff of their respective
universities.

ESD also implies the widening of learners’ perspectives that enable a deeper and
wider analysis of life experiences. The current generation of young learners are the
product of the Information Age, born to a multimedia world (Nurmilaakso 2015)
where learning takes place independent of physical locations. Indeed, in today’s
interconnected and technology-driven world, a learning environment can be virtual,
online or remote (Kay and Greenhill 2011). However, the current generation is less
physically fit, less equipped to interact socially, and less able to concentrate and be
effective in class than previous generations. Learners need action, challenges and
opportunities based on real-life interactions to develop 21st century skills (Coyle
2010). This implies that learning is not the sole prerogative of formal education
institutions and requires a widening of the base of HE and going beyond the
confines of the walls of traditional lecture rooms and into the community. Besides
enhancing learning, such experiences (if developed) can increase the social
responsibility and commitment of HE institutions. The case studies included in this
publication document efforts to adopt out-of-classroom sessions that involve
moving out into nature and exploring community spaces (including the HE cam-
puses themselves).

A common knee-jerk reaction, when confronted with the daunting issues related
to SD, is to try to rely on scare tactics to mould behaviours into sustainable
practices. Although this approach tends to be quite favourite with media which tend
to skew information to sensationalise issues, experience and research have shown
that it is ineffective. When faced with predications of impending disasters and
uncertain futures, most people feel overwhelmed, powerless, frustrated and too
discouraged to act. Ilisko et al. (2014) have shown that providing bachelor’s and
master’s degree students with opportunities to think about preferred futures had
better results. Besides suggesting solutions, students felt personally responsible to
be part of these solutions. The educational programmes described in the following
chapters are characterised by a focus on positive solutions by featuring and criti-
cally reflecting on success stories and role models/examples that offer an antidote to
the feelings of insecurity and despair.

Learning and teaching are intimately related. Effective educators know how to
choose the most appropriate pedagogies to address different contexts and different
learning needs (Nurmilaakso 2015). However, effective educators do not grow on
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trees, and while reorienting teacher education towards sustainability has been
readily recognised as an important approach to address the urgent need for SD
(Raus and Falkenberg 2014) the preparation of university lecturers has not received
the same meticulous attention that is given to teachers. In this case, it seems that the
major concern is just for a rigorous formation in the content dimension. Little, if
any, importance is given to a candidate’s communication and pedagogical skills
when lecturers are employed with he institutions. It is no wonder that HE is mostly
characterised by mastery of subject matter rather than the development of students
as persons that are responsible for the wellbeing of Earth and its inhabitants
(Orr 1994).

3 Conclusions

SD should no longer be interpreted solely as an academic subject, but as a par-
ticipatory lifelong process which would involve all areas of civil society. Fur-
thermore, ESD leads to an informed and involved citizenry having the creative
problem-solving skills, scientific and social literacy, and commitment to engage in
responsible individual and co-operative actions. These actions will help ensure an
environmentally sound, socially just and economically prosperous future. ESD has
the potential to serve as a tool for building stronger bridges between the classroom
and business, and between schools and communities (UNESCO 2010). The “school
of the future”—particularly HE institutions—should be a mission-driven goal in
line with the goals of ESD and sustainable societies. The formation of educators is a
pre-condition to achieve this goal, and therefore an emphasis on the long-term
pre-service and in-service training of educators should be a top priority.
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Leanne Denby and Sara Rickards

Abstract

Universities have been identified as being critical in developing sustainability-
focused skillsets and mindsets (UNESCO in United Nations Decade of
Education for Sustainable Development 2004-2014, 2004; UNCSD in The
future we want, 2012; UE4SD in The state of the art report 2014). A UK-based
survey further identified that 80 % of students believe that universities should
incorporate sustainable development. Additionally this percentage increases as
students progress through their degree (LSIS in Embedding sustainability into
teaching, learning and curriculum in the learning and skills sector, 2013). There
is also a growing demand from business, for graduates to be sustainability
literate, with company leaders increasingly seeing sustainability as one of the top
3 priorities (McKinsey in Sustainability’s strategic worth McKinsey global
survey results, 2014). Academic discussions around sustainability are often
problematic due to many factors including understanding, relevance and time
(LSIS 2013; Lozano 2010). The approach outlined in this chapter acknowledged
barriers and utilised a method to mitigate these issues. The process focused on
program level mapping and coverage of sustainability as an interdisciplinary
concept, using the Macquarie University Sustainability Framework. The initial
stages undertaken in 2014 investigated connections to sustainability in four
undergraduate programs at Macquarie University: Bachelor of Media (Faculty of
Arts); Bachelor of Human Science (Faculty of Human Science); Bachelor of
Mechanical Engineering (Faculty of Science), and Bachelor of Business
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Administration (Faculty of Business and Economics). The programs involved in
this phase were chosen because they were not typically ‘sustainability-focused’
degrees. However, mapping showed all programs demonstrated connections to
sustainability learning at the program level, covering a minimum of 86 % of the
Framework, with the Bachelor of Human Sciences demonstrating 100 %
coverage. Evaluation as to whether graduates leave with sustainability skills and
knowledge is yet to be completed. Providing evidence of teaching that not just
informs, but transforms students will be vital to increasing employability of
Macquarie University graduates. Going forward the authors aim to measure the
transformational learning of both academics and students. Essentially, external
circumstances at a global level dictate that embedding sustainability into the
curriculum is a responsibility all universities must undertake. The evidence
gathered to date indicates that this is not an impossible mission, so long as a
considered methodology and adequate resourcing is in place to support often
time-poor academics.

Keywords
Sustainability - Sustainable development - Curriculum - Higher education

1 Introduction

This chapter proceeds on the assumption there is general understanding that there is
no doubt that today’s students face some of the greatest challenges of our times as
they enter a changing workforce, surrounded by a rapidly changing society and
environment. Growing social and environmental pressures demand new skillsets,
fostered through pedagogy that stimulates innovative, active and collaborative
learning experiences (Tilbury 2011). Universities have been identified as being
critical in developing sustainability-focused skillsets and mindsets (UNESCO 2014;
UNCSD 2012; UE4SD 2014). However, academic discussions around sustain-
ability are often problematic due to many factors.

Extensive research undertaken in 2013 on behalf of Learning Skills and
Improvement Service (LSIS) looked at exploring and understanding the relationship
and relevance of sustainability to education, including understanding the barriers to
a broader uptake of Education for Sustainability (EfS) (LSIS 2013). The primary
barrier related to a lack of sustainability understanding, and an inability on how to
translate it into subject matter. Time was also cited, particularly concerning already
busy classes, and a capacity to take time to learn about sustainability and its
relevance to subject areas. Acknowledging known barriers provides a useful
starting point for thinking about how to progress the EfS agenda.
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To mark the end of the United Nations Decade of Education for Sustainable
Development, a survey out of the United Kingdom found that 80 % of students
believe that universities should incorporate sustainable development. Additionally
this percentage increases as students progress through their degree (HEA 2014).
There is also a growing demand from business, for students to be sustainability
literate, with company leaders increasingly seeing sustainability as one of the top 3
priorities (McKinsey 2014).

Systemic educational change with respect to sustainability has been slow, pri-
marily due to our inability to overcome institutional inertia and disciplinary tradi-
tions (Greig 2015).

University leaders and staff must be empowered to catalyse and implement new paradigms,
and ensure that Sustainable Development is the ‘Golden Thread’ throughout the entire
university system (Lozano et al. 2013)

Essentially, embedding sustainability into curriculum cannot be left for one
discipline or program' to implement if a shift towards a more equitable and eco-
logically just world is to occur—teaching what and how we have always taught
only assists to maintain current unsustainable paradigms. Therefore, to achieve
sustainability mindsets and skillsets, it is critical to consider process as well as
content. But what does it mean to have a pedagogical process that encompasses
sustainability? And what support is needed to assist academics® grappling with this
all too nebulous concept?

A team from Macquarie University, Sydney, Australia, consisting of staff from
Macquarie Sustainability (the authors), set about trying to answer these and other
questions. The approach used at the University aims to demystify sustainability,
using the Macquarie University Sustainability Framework (the Framework) to
provide clear guidelines for identifying Education for Sustainability (EfS), and
demonstrate how skills for sustainability are applicable in any program. This
approach allows investigation as to whether such a framework is useful to aca-
demics, and what support is needed for program level, interdisciplinary concept
learning.

The initial stages of the project investigated how sustainability is mapped and
embedded into four undergraduate programs: Bachelor of Media (Faculty of Arts);
Bachelor of Human Science (Faculty of Human Science); Bachelor of Mechanical
Engineering (Faculty of Science), and Bachelor of Business Administration (Fac-
ulty of Business and Economics).

"In this context, ‘program’ is equivalent to ‘degree’. Essentially, the grouping of individual units to
make a program or degree, leading to a Bachelor qualification. Units are often called ‘courses’
elsewhere.

2<Academics’ is the term used in Australia to define teaching staff. Often called ‘Faculty’
elsewhere.
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AENOLUTION
S COMING

\\

Fig. 1 Macquarie University sustainability framework

2 Macquarie University Sustainability Framework

Macquarie University incorporated sustainability as an underlying principle of
undergraduate capabilities in 2010. With quality assurance requirements coming to
the fore in Australia in 2012, the University was prompted to demonstrate how
graduate capabilities were being developed in-line with this guiding principle—and
in a way that academics could relate to. A small project team consisting of aca-
demics across Macquarie’s four faculties was brought together to develop a
framework to clarify the ‘what’ and ‘how’ of sustainability in the curriculum
(Fig. 1). This Framework was tested against 72 People and Planet units,® and

3People units are designed to give students an understanding of what it means to live in the social
world, and to develop cultural or social literacy, while Planet units enable students to develop an
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Table 1 Sub-themes of the sustainability framework

Harmony &
Wellbeing

Economics &  Natural

Economic

Resources

Implementation
& Governance

Learning Skills

~ Wellbeing

Social justice | Production, Atmosphere Science of Participation of Future thinking,
& equity consumption climate change stakeholders in visioning
& waste decision making
Health Trade & Biodiversity Social, Communication Responsible
development environmental & innovation
systems economic (underpinned by
impacts of ethical decision
climate change making)
Human rights | Sustainable Oceans, seas Adaptation & Promoting Critical thinking:
economies and coasts resilience education, public ability to
awareness and challenge, ‘find
training your voice’
Animal rights | Investment Freshwater Mitigation Access to Creative thinking
information,
sharing of
technology
Cultural Financing Management Risk assessment | International, Clarification &
diversity national & local activation of
governance value systems
Poverty Land use and Coastal Political Leadership
tenure management dimensions
Food Security Planetary Transport Corporate social Self-directed,
boundaries responsibility autonomous &

reflective
learning

Cooperation

Integration of
environment &
social
development in
decision making

Practical, real
world knowledge

Learning from Instruments & Systemic

history mechanisms thinking

Disaster Capacity building | Consequential

management thinking
Sustainable Stakeholder,
design — group

sustainable cities

collaboration &
wider
interpersonal
skills

Communication
skills

workshopped at two international conferences for further input
testing. The authors are yet to determine how iterative the Framework should be in
order to maintain relevance over time, without compromising any work completed
using it as it currently exists.

The Framework consists of five primary content related themes (Harmony and
Wellbeing; Economy and Economic Wellbeing; Natural Resources; Climate
Change; Implementation and Governance), and pedagogy based on learning skills

(Footnote 3 continued)
understanding of science and the challenges and issues facing the world at present (http://
handbook.mq.edu.au/2015/Units/People and http://handbook.mq.edu.au/2015/Units/Planet).

and feasibility


http://handbook.mq.edu.au/2015/Units/People
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and value recognition in line with EfS principles. Each primary theme is under-
pinned by numerous sub-themes (see Table 1), with definition at both the primary
and sub-theme level deriving from internationally recognised reference points. At
present, the Framework provides Macquarie University with a consistent method
for mapping EfS, with the added bonus of building understanding and knowledge
of holistic sustainability.

3 Method

Research has shown there are a number of existing approaches to embedding
sustainability into curriculum (LSIS 2013):

. Adding sustainability topics to lectures in an opportunistic manner

. Having a planned approach to include sustainability topic/s as part of lessons

. Using existing programs that focus on sustainability in some capacity

. Having a requirement specified by professional bodies to include sustainability

topics in order to complete a degree

. Developing an additional program or course that focuses on sustainability

6. Including sustainability topics in a capstone or other unit designated as com-
pulsory for learning

7. Adopting different pedagogies to create a different way of working and learning,
enabling the learner to understand themselves and the world

8. Including sustainability themes without actually highlighting them as
‘Sustainability’

9. Including a combination of the approaches listed above

W N =

W

Informed by previous discussions with academics around the topic of sustain-
ability in curriculum, the authors proceeded on the assumption that approach
number 8 was common at the University: academics essentially needed a way to
identify the connections with sustainability and their teaching, hence the use of the
aforementioned Framework (Fig. 1). It was also acknowledged that approach
number 9 would also be relevant, and capturing this element became part of
understanding how academics were teaching where connections to the Framework
existed (See Sustainability Mapping below).

Time was also spent researching and understanding barriers to engaging aca-
demics in sustainability discussions to assist in developing the appropriate way
forward. By pre-empting barriers such as time, relevance, and lack of understanding
(LSIS 2013; Lozano 2010), the approach was adapted accordingly, to increase
likelihood of success. The primary insight gained from this research was ensuring
there was a dedicated resource to complete the majority of work involved, rather
than placing that burden onto the academics themselves: hence the appointment of
an Education for Sustainability (EfS) Manager. This dedicated resource, in con-
junction with the Framework, provided a way to alleviate the aforementioned
barriers.
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Consideration was further given to understanding existing and emerging trends
within the University, to ensure that yet another level of complexity was not
introduced into the academic workload, and to demonstrate alignment with the
broader strategic direction. As it happened, changes were at hand, with the
University moving towards better definition and mapping at the program level.
Hence program level mapping, rather than sporadic individual unit mapping,
became an integral part of the approach.

In order to incorporate the learning from the aforementioned conditions, the
authors chose to utilise two methodologies: sustainability mapping and sustain-
ability surveys. For the purpose of this chapter, only the mapping will be discussed.

3.1 Sustainability Mapping

Utilising the Framework, the authors worked with unit convenors to make implicit
connections to EfS more explicit, whilst providing support to those who wished to
enhance sustainability learning for themselves and/or their students. Table 2 out-
lines the stages involved for identifying and enhancing sustainability connections,
noting that at the time of writing, the authors had only progressed to stage 2 for
three programs, and stage 3 for one program (discussed in Results). Some unit
convenors have also progressed to the post stage, though this will not be covered in
this chapter.

Once mapping was completed, the compilations were given to Program Direc-
tors with recommendations. A post involvement focus group was also conducted
with Program Directors to evaluate what worked, what didn’t work, and any sug-
gestions for improvement.

It should be noted that neither of the authors are employed at Macquarie
University in an academic capacity. Both in fact sit within a professional or
non-academic office. Recognising the potential friction that could be caused by
having non-academic staff enter into the academic space, the authors spent a
considerable amount of time undertaking a process of learning. This learning
included better understanding the language and circumstance of academics (con-
cerns such as workload and research pressures for example), whilst gaining trust
through informal discussions and networking opportunities. There was also a cer-
tain amount of determination and passion required in order to make the case for EfS
compelling. The fact that the authors also positioned themselves as providing
service and support, rather than as ‘experts’ with all the answers, also seemed to
allay concerns, which may have been held by academics.
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Table 2 Integrating and mapping sustainability approach

Stage

Pre: set up

1. Preliminary
mapping

Approach

The authors met
with Executive
Deans and
Associate
Deans Learning
and Teaching
(AD L&T) to
gain support
and identify a
non-traditional
sustainability
program to
undergo
mapping. AD
L&T then
approached the
relevant
Program
Director® to ask
if they would be
involved, after
which time, the
authors made
formal contact
with the
Program
Director

With input from
the Program
Directors, the
authors
identified core
units from each
program that
would be
mapped. The
authors then
used unit
outlines to do a
preliminary
mapping
exercise against
the Framework.
Figure 5
demonstrates
this mapping

Comments

It was essential to gain Executive buy-in, and have that level
initially contact the Program Director, so that the Director had the
right to veto without direct contact with the authors. Initial
discussions with Directors outlined the methodology. Initial
communications with Unit Convenors was generated by the
Program Director

Time impact: while the discussions themselves were not time
intensive, coordinating to find suitable meeting times did take some
effort on behalf of the authors

Using the unit outline provided an opportunity for us to determine
what impression a student might have regarding sustainability
learning occurring within the program. The authors acknowledge
that their in-depth knowledge of sustainability likely skewed the
preliminary mapping, when comparing how someone with no
sustainability knowledge may have interpreted learning outcomes
for mapping

Time impact: this stage had minimal impact on Program Directors,
but was very time intensive on behalf of the authors, with each unit
requiring 15 min to map, resulting in program mapping taking
approximately 4 h each

N.B. After evaluation, it is unlikely that this stage will continue as
validity vs time invested was not worthwhile

(continued)
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Table 2 (continued)

Stage
2. Convenor
mapping

3. Levels of
learning

Approach

The authors
facilitated
workshops and
one-on-one
discussions
with unit
convenors to
assist them in
using a matrix
template to
populate where
they felt they
had connections
with the
Framework.
Figures 2, 3, 4
and 6
demonstrate
this mapping

The authors
facilitated
workshops and
one-on-one
discussions
with unit
convenors to
assist them in
providing
details against
levels of
learning
occurring in the
mapping. The
Bachelor of
Human
Sciences case
study
demonstrates
this mapping

Comments

Having the unit convenors undertake the mapping exercise
themselves allowed gaps between preliminary mapping andv
their own understanding of where connections occur to be
revealed. It also provides a way to understand how the
overall program maps with regards to EfS. To gain insight
into how the Framework was assessed convenors identified
how they were addressing the Framework using the
following coding:

I Implicit: Covered but not explicitly.
Students may not recognise learning as EfS.
LTC | Lecture/Tut Content: Content connected to
a theme/s is explicitly covered as content in a
lecture/s and/or tutorial/s.

Learning Outcome: Stated learning
outcome of engaging with a unit or program.
Assessment: Assessment task explicitly
connects to EfS.

Time impact: Most of the impact was borne by the authors in
trying to find suitable time to meet with convenors. Mapping
by convenors usually took 30 minutes on average.

A rudimentary tick system was used to capture levels of learning:
V"= Some discussion occurs, though not the main focus

W= Covered in detail

¥V = Consistent theme throughout delivery of unit/major
component

N.B.: capturing levels of learning is quite a difficult but essential
process in establishing depth rather than just breadth. Much of this
element is still underway, with the exception of Bachelor of Human
Sciences (Fig. 7). At present, the tick system seems to work
reasonably well, however further evaluation of effectiveness will
occur over time

Time impact: as per other stages, most of the time impact was
borne by the authors trying to find times convenors were available
to meet. For the convenors themselves, this mapping exercise took
about 30 min on average

(continued)
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Table 2 (continued)

Stage

4. Supporting
documentation

Post:
continued
development

Approach

The authors
facilitated
workshops and
one-on-one
discussions
with unit
convenors to
gather
supporting
documentation
against
mapping. This
predominantly
involves getting
access to the
online system
used by
convenors to
disseminate
information to
their students
(iLearn) to
bring together
‘evidence’ to
support stated
claims, in line
with quality
assurance
requirements
Many unit
convenors
expressed an
interest in
further
developing
their unit to
align with
sustainability
learning

L. Denby and S. Rickards

Comments

This element is still underway and is proving to be the most
difficult and time consuming. Often convenors have difficulty
determining what would be suitable as a supporting document,
which often caused some distress and confusion. It is anticipated in
the future authors will be enrolled in iLearn early, and work more
closely and intensely with convenors

Time impact: this is definitely one of the most time intensive stages
for both the authors and convenors. Convenors need to be able to
suggest appropriate documentation, which often requires them to
revisit what resources, assessments, and tasks they provide to
students. For the authors, it requires spending time sifting through
the information provided in iLearn, connecting the dots to the
mapping. Estimating time involved in this stage is difficult, and can
range from 1 h to a full day

Work will continue with unit convenors to develop appropriate
teaching resources, whilst also assisting to bring identified
connections to the fore. The post phase is a critical element in
maintaining sustainability-learning connections

Time impact: the impact in this stage is mostly on the authors,
rather than the convenors, and is dependent on whether an
appropriate resource already exists in the resource base or if more
work needs to be done to develop an appropriate resource. Time
required here is variable

The Program Director is a new position at Macquarie University, but essentially is a nominated academic
responsible for representing the program, and working to build the program approach being adopted by

the University

4 Results

4.1 Key Findings

— Of all the Framework themes from Fig. 1, Climate Change and Natural
Resources had the least coverage (Tables 3, 5, 7 and 9)



An Approach to Embedding Sustainability ... 19

Learning Skills emerged as the primary EfS connection across all programs (see
Table 1 for details of defined Learning Skills)

Working with cross-faculty programs verses department based programs proved
harder to collectively gather convenors for workshop participation, resulting in
more one-on-one transactions (with time impact for the authors)

The interdisciplinary Bachelor of Human Sciences program emerged as the
program with the best overall coverage of sustainability themes (Fig. 6).

4.2 Sustainability Mapping Percentages

As

part of the results presented, there are a number of percentages displayed within

tables. Following is an explanation of these:

‘Program theme level coverage’ is a percentage of the total program coverage,
by Framework theme (Fig. 1). For example in Table 3, Harmony and Wellbeing
has 19 % coverage, which means that 19 % of possible sustainability connec-
tions with sub-themes (Table 1), at a program level are covered.

‘Pedagogical coverage’ relates to the spread as a percentage of how the
Framework (Fig. 1) is being addressed. For example in Table 4 there is 28 % of
the total Framework connections being covered Implicitly (I).

Table 3 Program level theme coverage

Harmony and ' Economies and Natural Climate  Implementation Learning

wellbeing (%) economic wellbeing | resources | change and governance skills (%)
(%) (%) (%) (%)

19 34 9 3 28 45

Percentage based on the total number of coloured squares within each theme from Fig. 2

Table 4 Pedagogical coverage

I 28%
LTC | 33%
LTP | 4%
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4.3 Overview of Individual Program Findings

The following results present unit convenor mapping outcomes (Stage 2), and
high-level analysis of this mapping. The case study on the Bachelor of Human
Sciences gives a more in depth overview of Stages 1-3 mentioned in Table 2.

4.4 Bachelor of Business Administration

4.4.1 Key Findings

— 86 % of the Framework (Fig. 1) is taught at the program level (Fig. 2)

— Learning skills was the most highly covered area at 45 % (Table 3)

— Most learning occurred through Lecture and/or Tutorial content (LTC) at 33 %
(Table 4).

4.5 Bachelor of Mechanical Engineering

4.5.1 Key Findings

— 96 % of the Framework (Fig. 1) is taught at the program level (Fig. 3)

— Learning skills emerged as the key area covered at 64 % (Table 5)

— Assessment (A) emerged as the primary manner by which learning occurred at
26 % (Table 6).

4.6 Bachelor of Media

4.6.1 Key Findings

— 86 % of the Framework (Fig. 1) is taught at the program level (Fig. 4).

— Learning Skills is the dominant path through which sustainability connections
occur at 82 % (Table 7).

— Assessment (A) emerged as the primary delivery mechanism for sustainability
learning at 53 % (Table 8).

4.7 Case Study

The authors chose to use the Bachelor of Human Sciences as the more in depth case
study for two main reasons:

— The interdisciplinary nature of the program set it apart from the other programs;
— Of all the programs, this was the one that progressed the furthest in accordance
with the stages outlined in Table 2.
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Table 5 Program level theme coverage

Harmony and | Economies and Natural Climate  Implementation Learning

wellbeing (%) economic wellbeing | resources | change and governance skills (%)
(%) (%) (%) (%)

21 24 15 14 30 64

Percentage based on the total number of coloured squares within each theme from Fig. 3

Table 6 Program level sustainability pedagogical coverage

YES | 21%
I 20%
LTC | 19%
LTP | 3%
0 %
A 6%

4.8 Bachelor of Human Science

4.8.1 Key Findings

— 100 % of the Framework (Fig. 1) is taught at the program level (Fig. 6).

— Preliminary Mapping (Stage 1, Table 2) predicted 29 % Framework coverage,
whilst convenor mapping determined coverage to be 79 %, indicating a large
difference between what unit outlines are articulating and what is actually
occurring (Figs. 5 and 6).

— At 93 %, Learning Skills dominated as the area through which connections and
learning occurred (Table 9).

— 38 % of learning occurs where sustainability is a consistent theme throughout
delivery of the unit or as a major component—indicated by 3 ticks (Fig. 7).

Assessment of the program level coverage revealed that Learning Skills (93 %),
Harmony and Wellbeing (79 %) and Implementation and Governance (79 %), were
the primary themes addressed across the program (Table 9).

4.8.2 Pedagogical Coverage

Coverage across all areas was fairly consistent, with the exception of Lecture and
Tutorial Pedagogical (LTP), which was considerably low (Table 10). Likewise
pedagogical approaches utilised to address themes was also spread across the
program (Table 11).
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Table 7 Program level theme coverage

Harmony Economies and Natural Climate Implementation Learning
and economic resources change and governance skills (%)
wellbeing wellbeing (%) (%) (%) (%)

(%)

43 25 1 7 34 82

Percentage based on the total number of coloured squares within each theme from Fig. 4

Table 8 Program level pedagogical coverage

I 16%
LTC | 23%
LTP | 2%

4.8.3 Levels of Learning

More than a third of learning (38 %) saw sustainability emerge as a major compo-
nent or consistent theme throughout delivery of units (defined as 3 ticks), while 30 %
had sustainability covered in detail (2 ticks) and 31 % involved some discussion
though sustainability is not the main focus (1 tick) (Stage 3, Table 2; Fig. 7).

5 Discussion

Education is the most powerful path to sustainability. Economic and technological solu-
tions, political regulations or financial incentives are not enough. We need a fundamental
change in the way we think and act.

Irina Bokova, Director-General of UNCSD (2012)

As societal challenges continue to grow, it is no longer sufficient for new
graduates to rely on subject or discipline specific knowledge. Nor should it be
acceptable for educational institutions to continue to teach the same knowledge and
skills in the same way: as Einstein is famously quoted for saying “we cannot solve
our problems with the same level of thinking that created them”. Furthermore,
students require skills that will enhance their chance of employability (Fallows and
Stevens 2000), while encouraging them to break free from reinforcing current
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Table 9 Program level theme coverage

Harmony and | Economies and Natural Climate  Implementation Learning

wellbeing (%) economic wellbeing | resources | change and governance skills (%)
(%) (%) (%) (%)

79 52 30 33 79 93

Percentage based on the total number of coloured squares within each theme from Fig. 6

unsustainable paradigms. Not surprisingly, the focus of EfS is to equip students
with skills and abilities that enable them to understand and resolve complex sus-
tainability problems, to become effective change agents (Johnston 2013; Wiek et al.
2011). These sustainability skills and abilities are transferrable, therefore of value to
any prospective employer, whilst positioning EfS as a transformative learning
pathway with better outcomes for society more broadly. Interestingly, the results of
this work showed that Learning Skills emerged as the dominant area through which
connections to sustainability were identified across all four programs (Tables 3, 5, 7
and 9). The fact that EfS Learning Skills dominated highlights the opportunity
universities have to create pathways that will ideally lead to a positive societal shift,
whilst providing additional value for students in terms of employability.

The programs involved were all chosen because they were not typically
‘sustainability-focused’ degrees. However, as predicted earlier, sustainability is
often included without being recognised as sustainability (LSIS 2013), and this is
certainly the case here, with findings showing that programs cover a minimum of
86 % of the Framework. At this stage, it appears that much sustainability teaching
is occurring implicitly. This is primarily due to unit convenors’ lack of under-
standing of what holistic sustainability means, rather than by intent. It is anticipated
that once understanding improves, gaps and implicit connections to sub-themes
within the Framework can be more easily made explicit by design. Without doubt,
having the Framework as a reference point for defining sustainability was extremely
beneficial, as it gave unit convenors an opportunity to explore connections quickly
and easily. Work to date also reinforced the value of program level approaches, as
mapping at this level allowed for themes to be addressed in a more strategic
scaffolded approach, whilst also reassuring unit convenors and program directors
that not every unit had to align with every Framework theme, to provide students
with consistent exposure to EfS.

In looking at how to successfully address EfS, the authors came to the under-
standing that programs, units and academic availability are intricately different—
agreement, engagement and outcomes are best achieved through a tailored
approach, specific to individual circumstance. For example: Mechanical Engi-
neering was undergoing an accreditation process in which sustainability is an
embedded Stage 1 Competency (Engineers Australia 2015). Linking work in this
program to the accreditation process resulted in sustainability mapping being a clear
value-add for the Mechanical Engineer’s accreditation submission. However, pro-
grams with no sustainability accreditation requirements needed a different identified
‘driver’, tailored to their specific needs to encourage engagement. In all
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Table 10 Program level pedagogical coverage

I | 17%
LTC | 20%

'LTP | 3%
0 %

Table 11 Pedagogical coverage by theme

Harmony Economies and Natural Climate  Implementation @ Learning
and economic resources change  and governance | skills (%)
wellbeing wellbeing (%) (%) (%) (%)
(%)

I 11 11 31 18 19 16

LTC 27 41 36 28 16 9

LTP 7 2 0 0 3

CP 18 23 14 21 20 17

LO 13 7 0 10 17 28

A 24 16 19 23 25 29

Percentage based on the number of individual coloured squares, within each theme from Fig. 6

circumstances, it was critical to work closely with the Program Director to establish
the most appropriate language, approach and timing for moving forward. Program
Directors were a necessary initial link to reaching and engaging core unit con-
venors, though interestingly, the unit convenors from the Bachelor of Human
Science did not necessarily identify themselves as being part of a program. This
situation may be specific to this program as it was just newly established.

The Bachelor of Human Science is actually an interesting case for another
reason. Unlike any other participating programs, it has 100 % coverage of the
Framework (Fig. 6). In fact, mapping levels of learning showed 38 % coverage of
sustainability as a consistent theme throughout delivery of units (Stage 3, Table 2;
Fig. 7). This outcome, combined with the fact that assessments emerged as the
primary method through which pedagogy was covered (Table 10), is a fairly good
indication that students should leave the program with enhanced sustainability
knowledge and skills. Analysis of impact is yet to occur, as the program is yet to be
delivered in totality. The broad spread could indicate the inherent diversity of an
interdisciplinary program as a strength for addressing interdisciplinary concepts and
the benefit of sustainability as an interdisciplinary concept and ‘golden thread’ in an
interdisciplinary course. Additionally, disciplinary teaching must be supplemented
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by interdisciplinary education, to provide students with the ability to deal with
issues that transcend disciplines (Gardner 2006).

Various research has indicated the primary barriers for embedding sustainability
into curriculum, which includes: time; sustainability understanding; over-crowded
curricula; relevance to course or discipline not being apparent, and lack of support.
(LSIS 2013; Lozano 2010). As previously mentioned, prior to commencing work
with these programs, the authors had given extensive consideration to addressing
these barriers. Having dedicated staff members undertake a considerable amount of
the work on behalf of unit convenors and coordinate the overall process was
definitely one of the most important elements in breaking down identified barriers.
The response from participating unit convenors supported this position stating that
the process was not cumbersome. Having a clearly defined process and upfront
expectation of time involved was also another positive, according to feedback.

Despite the progress achieved to date, there are still a number of areas for further
research:

— Coding identified in Stage 2, Table 2 is open to interpretation, and as such could
be construed as fairly subjective. This becomes problematic when comparing
program results, and could also explain the differences in areas such as the
Bachelor of Human Sciences where Lecture and/or Tutorial Pedagogy
(LTP) was quite low (Table 10).

— Alignment with quality assurance processes to capture sustainability criteria
through the introduction of new units and review of existing units is a critical
element to ensuring sustainability is embedded regardless of what changes
occur.

— Evaluation of student experience and learning is necessary, as is determining
how this will actually occur. No baseline was established before changes were
made to programs involved in this phase, making impact and comparison
difficult.

— Capturing levels of learning, and gathering supporting documentation to ‘evi-
dence’ unit convenor mapping is required. Addressing this aspect covers off
assurance of learning elements and provides better understanding of breadth and
depth of EfS coverage.

— Further work with units will continue, particularly to track changes unit con-
venors make as a result of involvement. Several convenors have expressed a
keen interest to work closely with us to enhance their unit connectivity with
sustainability learning.

Evidence to date indicates that embedding an interdisciplinary concept
throughout curriculum is a challenging and time consuming effort, though certainly
not impossible. Much of the work needs to occur in the set up—getting the support
from appropriate stakeholders and participants, reassuring fears, and surmounting
barriers.
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6 Conclusion

External circumstances at a global level dictate that embedding sustainability into
the curriculum is a responsibility all universities must undertake. The evidence from
this initiative indicates that this is not an impossible mission, so long as a con-
sidered methodology is in place to support often time-poor academics. Indeed, the
methodology outlined is one that could potentially be replicated in other institu-
tions, perhaps with consideration to changes at the local context to ensure appli-
cability and suitability, and take advantage of existing or occurring opportunities.

Having an approach that intended to address known barriers was definitely an
advantage. In fact, without sufficient support and clear step progress, the authors
question if there would have been as positive an outcome as has been seen to date.
In moving forward, the authors believe that while it is a time and resource intensive
process to address EfS across curriculum, it will undoubtedly have a positive
outcome for Macquarie University, its academics and its students, particularly as
employers realise that graduates have more to offer in this space.
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Abstract

Economics is the study of human behavior in relation to a resource-constrained
world. The discipline is a behavioral science. From this perspective, economics
incorporates the evaluation of both individual and societal behavior within the
context of prevailing cultural values to assess resource use, constraints and
sustainability relative to anthropomorphic or human-focused resource utiliza-
tion. However, many cultural values can be described as legacy, defined as an
inheritance from a previous generation. Additionally and related, unless there is
a continuous assessment and reassessment of and between social actions and
societal frameworks, there can be a delay in the needed responsiveness to modify
cultural values. The latter statement addresses the need for promoting awareness
of the parameters that define sustainable consumption. This paper explores one
example of how increasing awareness of the assumptions embedded within
supply and demand, as overtly visible in “fair” market prices, can increase
awareness of the inherent responsibility of consumption decisions. Using a
replicable life cycle cost assessment assignment, the author provides a rationale
and outcome for the incorporation of a sustainability project in the teaching of
introductory economics.
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1 Introduction

By definition the concept of sustainability incorporates the intertemporal allocation
of resources through a holistically assessed strategic utilization rate that includes
environmental and social justice parameters. From the Brundtland Report (WCED
1987):

Sustainable development is development that meets the needs of the present without
compromising the ability of future generations to meet their own needs. It contains within it
two key concepts:

e The concept of needs, in particular the essential needs of the world’s poor, to which
overriding priority should be given; and

e The idea of limitations imposed by the state of technology and social organization on
the environment’s ability to meet present and future needs. (p. 43)

Economics plays a significant role in the establishment of sustainable develop-
ment. However, in viewing production and consumption from the perspective of
supply, demand and market price, the assumptions related to consumer behavior
theoretically enable sustainable outcomes to the extent that consumers are aware of
the inherent responsibility of their consumption and are knowledgeable with respect
to the impact of consumption on both the environment and social welfare.

In the United States, consumption contributes to over 65 % of gross domestic
product (GDP), which since the 1940s has been the international metric for
economic progress. Given this linkage and the corresponding focus on GDP growth
as a proxy for progress, consumption decisions can have a significant ripple effect
throughout a single economy and ultimately the finite global resource base, making
consumption-led growth a potential limiting factor to sustainable development.
Consider for example the use of milk cartons.

Lined, printed-paper cartons were created for the transport and preservation of
beverages from the production to the consumption stage. However, the components
of the carton were not developed with waste disposal in mind, rather increasing
distribution, shelf life and ultimately sales were the rationale for the carton. As aresult,
largely due to the basis of its creation, the paper beverage carton serves a consumption
purpose, consideration of the impact to the environment and potential future human
and animal health as it relates to its composition and waste has largely been an after
thought until the present period. This illustration on a broaderconsumption scale
provides a simplified perspective to evaluate the underlying values captured in con-
sumption decisions. From this perspective, production for consumption may be
expressed as a myopic activity, focused on near-term satiation of a need or want to the
exclusion of the evaluation of the impact or ripple effect of the satiation.

The values embedded and communicated within demand and supply, determine
the manner in which a need or want is attained. To the extent that there is no
discussion of the values and behavioral factors assumed and reflected in demand
and supply, arguably, implicit values, the values and the subsequent behaviors
become endogenous to the economic system. From this perspective, explicit
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awareness of present behavioral assumptions inclusive of the “unlimited wants” of
consumers, profit maximization motivations of producers, and the understated
resource depletion resulting from externalized or under enumerated costs, offer the
potential to modify active and embedded behavior.

In this paper, the author addresses how the teaching of introductory economics
can raise awareness of the significance of consumption behavior as the activity
relates to sustainability, where the definition of sustainability is adopted from
the United States Environmental Protection Agency (EPA) (n.d.): “Sustainability
creates and maintains the conditions under which humans and nature can exist in
productive harmony, that permit fulfilling the social, economic and other require-
ments of present and future generations.” Following a brief review the present state
of introductory economics instruction, the case is made and an example provided of
how integration of sustainability as a value embedded within the consumption
discussion can influence economic outcomes as these relate to the inter-temporal
allocation of resources consistent with the EPA’s definition of sustainability. The
discussion and example are specific to a single case study involving the instruction
of Principles of Microeconomics; however, the methods used are replicable across
disciplines.

2  The Present State of Introductory Economics
Instruction

Introductory economics is typically comprised of Principles of Microeconomics and
Principles of Macroeconomics. The former course focuses on the rationale for
decision-making behavior on the part of the consumer and the firm. The latter
focuses on the aggregate factors that define economic progress as this concept
relates to the “standard” expenditure-based variable of quantifying growth, gross
domestic product (GDP). Both courses incorporate elements of Microeconomics to
establish the foundation for the assumptions of individual and firm behavior where
such behavior is guided by a “rational” agent assumption and the underlying pre-
mise of rational decision-making is defined as maximizing return while minimizing
cost. The explicit discussion of the embedded assumptions guiding the behavior of
the decision-maker is usually not a part of the teaching process. Typically as noted
by Knoedler and Underwood (2003), that the assumption of insatiable want may be
a taught and learned behavior, which is reinforced through the economic market
model is not even addressed in economics. Additionally, alternative scenarios
where satiation can be attained without maximization of consumption are not
addressed. Nelson (1995) states, “The possibility that consumption should be
reduced because the act of consumption is not good for the soul, or is not what
actually makes people happy, has no place within the economic value system.” As a
result, to the extent that individual economic agents, producers or consumers of a
good or service, are bounded by rationality that does not include addressing the
impact of externalized (i.e. non-quantified costs) the economic discussion does not
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promote or position the assessment of alternative outcomes (Daly 1996, 2014; Dietz
and O’Neill 2013). Implicitly and endogenously, the economic discussion estab-
lishes and maintains consumption to production circular flow, focusing on the
gratification of consumption and profit taking from production, seemingly elimi-
nating responsibility and assessment of externalities and holistic dynamics as a part
of the cycle.

Returning to the beverage carton example, the economic discussion would be
limited to the utility gained from consuming the beverage and the corresponding
profit maximization of the producer. Waste would be regarded as an externality
rather than an endogenous aspect of the decision making process. Additionally,
production costs would be assumed to be priced into the product, through efficient
market assumptions, to yield a fair market price that embodies the totality of the
product life cycle cost (i.e. from the point of extraction to production distribution,
consumption and waste). In net consumers would expect that the purchase price is
indicative of the holistic cost of the product and producers would view production
costs as being related to the market price of inputs not environmental impacts
during or as part of the life cycle of the good. However, the assumption of the
fairness of the market price would only be able to be evidenced in real terms if
consumers were aware of the production process and policed the preference for the
inclusion of externalities in demand, which is inconsistent with the present reality.
As Nelson (1995) notes, the factors that are included in an economic evaluation are
limited to the tangible quantifiable costs and costs are overlooked where either a
market or regulatory oversight has not provided a monetary justification. From this
perspective, the market mechanism disenfranchises the consumer from the welfare
of those impacted by his/her consumption and promotes the perception that price
alone is indicative of the true cost of a good.

3  Establishing a Foundation for the Incorporation
of Sustainability in Introductory Economics

The failure in present market mechanisms as they relate to the outcome and pro-
motion of sustainable development may be directly attributed to the cultural values
that are embedded within consumer demand and producer supply. The significance
of this affirmation rests in the potential for education to promote augmentation of
cultural values to be consistent with sustainable outcomes. In essence, teaching
sustainability requires guidance in adopting cultural changes, including social and
lifestyle changes, necessary to achieve sustainability via sustainable economic
development as noted by UNESCO (2000):

Culture shapes the way we see the world. It therefore has the capacity to bring about the
change of attitudes needed to ensure peace and sustainable development which, we know,
form the only possible way forward for life on planet Earth. Today, that goal is still a long
way off. A global crisis faces humanity at the dawn of the 21st century, marked by
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increasing poverty in our asymmetrical world, environmental degradation and short
sightedness in policy-making. Culture is a crucial key to solving this crisis. (p. Preface).

A discussion related to the role of culture in fostering sustainability within higher
education, provides context for an assignment, which is the focus of this paper, related
to the integration of sustainability values within the Principles of Microeconomics
curriculum. The assignment promotes an explicit understanding of consumerism and
economic growth within the context of implicit values depicted in market pricing for
goods and services. Further the assignment provides a foundation to students in how
the implicit delegation of consumer responsibilities for responsible consumption have
fostered the degradation, exploitation and depletion of global resources yielding the
unsustainable outcomes presently observable. The assignment as has been deployed,
engages students to realize the significance of market price on unsustainable con-
sumption in conjunction with the power of consumer demand to foster and establish a
sustainable future.

However, to facilitate the introductory background for the assignment, students
are expected to be familiar with the following foundational economic concepts:

e Definition of economics;

e Definitions of supply and demand; law of supply; law of demand and embedded
assumptions in supply and demand curves;

e Historic evolution of gross domestic product (GDP) from production capacity
measure to an indicator of global economic progress;

e Definition of the expenditure equation of GDP;

e Assumptions of consumer and firm (i.e. business or producer) behavior;

e Assumption of equilibrium market price related to price accuracy and the cost of
products and services;

e Potential for market prices to under-remunerate true costs and thereby allow for
unsustainable consumption;

e Definition of externality and how externalizing of costs facilitates unsustainable
consumption.

Additionally, students should be aware of the three assumptions embedded in the
classical definitions of consumer, firm and market behavior: (1) “unlimited wants” on
the part of the consumer, (2) market price efficiency, which is the implied view that
market price at equilibrium adequately assesses production and consumption costs,
and (3) producer motivation to minimize costs and maximize revenue (profit), in part
by maximizing externalities, often with unsustainable outcomes. A key issue and focal
point of the assignment is how externalities relate to the price of a good or service,
whereby non-quantified costs (i.e., externalities) essentially subsidize (i.e., reduce)
the market price, and thereby promote unsustainable resource utilization rates (Hards
2011; Fischer et al. 2012; Sen 2010; and Venkatesan 2015). In conjunction with the
aforementioned concepts and the arguable endogeneity of the assumptions, an
inclusion of the historical perspective of the classical principles is advocated for
inclusion, to provide a contextual representation of the anachronistic capacity of the
present state of the teaching of the principles of economics (Venkatesan 2015).
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Evaluating the historical cultural progression of human society can promote a
stronger understanding of the economic relationship with resource allocation, both
intra- and inter- society, and most importantly provide insights with respect to how
perceptions of the world are shaped through cultural frameworks at a given point in
time. The pace at which cultural attributes evolve may also provide a deeper
understanding of why institutional and social frameworks may be inconsistent with
the manifestation of contemporary challenges.

4  Incorporating Sustainability Culture in Higher
Education, Class by Class

Many educational institutions have started to integrate or create stand alone
sustainability programs. Specific to the intent of the inclusion of sustainability, it
would appear that the primary channel for promoting viable sustainability initiatives
would include a holistic sustainability curriculum along with inclusion of institu-
tionalized sustainability. There are many methods of establishing sustainability
initiatives on a campus-wide basis and these can include formation of an oversight
function for facilities and institutional integration related to a defined Sustainability
Mission Statement via the creation of a Director of Sustainability to establishment
and funding of student-led Green Teams charged with developing and deploying
initiatives targeted at the student body. However, institutionalization, though
advocated, is beyond the scope of the present discussion and is only presented here
from the perspective of establishing a self-reinforcing culture that supports the
curriculum in which sustainability values are implicitly incorporated and explicitly
addressed. Further given that this paper addresses the incorporation of sustainability
from a single course perspective, the inclusion of remarks related to a holistic
deployment of sustainability serve to acknowledge the need for an overarching
sustainability strategy. Having a stand alone program without a holistic support
framework within the institution challenges the adoption of sustainability as
an individual pursuit, while incorporating sustainability within the operational
structure of an institution establishes a cultural value.

Consistent with the scope of this paper, development of a sustainability cur-
riculum that incorporates cultural values is advocated on a discipline-by-discipline
basis given each discipline’s unique intersection with sustainability values. For
example, the inclusion of sustainability within philosophy could include the
transformation of moral philosophy as it relates to economic practices and intrinsic
value of living resources, while the inclusion of sustainability in economics could
incorporate an evaluation of the “fairness” of trade, the impact of the non-capture of
externalities in pricing, and the assumptions of consumer insatiability. Creating
curriculum where the value of and for sustainable outcomes is both implicit and
explicitly compared to current practices will promote stronger awareness and the
reinforcement of sustainable values across a student’s course load. In turn this will
promote a favorable environment for individual awareness and change, leading
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hopefully, to the potential for a coalescing of individuals to establish a cultural
practice of campus sustainability. The inclusion of which could then either further
enable institutional objectives or be a catalyst for the creation of the same.

5 Principles of Microeconomics: Sustainability
Integration Case Study

As part of a semester long Principles of Microeconomics course, students were
introduced to the economic concepts of supply and demand and the implicit
assumptions embedded in each: the profit motivations of producers (supply) and the
insatiable wants of consumers (demand). Included in the discussion were the
characteristics that define supply and demand, such as, preferences and income on
the part of the consumer, and resource access and production capacity on the part of
the producer. In addition, students were familiarized with the concepts of marketed
demand and the culture of consumerism which defines the U.S. economy to
increase their conscious awareness that consumption decisions may not reflect need
or even wants but manufactured wants stemming from marketing, advertising, and
the media or cultural values that promote consumption as a leisure activity.

Specific to the assumption of consumer insatiability, through a discussion of the
role of consumerism as part of a cultural foundation for consumption choices,
students became explicitly acquainted with the values embedded in the exercising
of demand and supply, the influence of marketing and advertising on demand, as
well as, the potential inconsistency between producer incentives and consumer
values as they may relate to sustainability. The guided discussion of these concepts
promoted student engagement in self-evaluation of consumption decisions;
assessment of the sustainability of consumption decisions; and promotion of the
importance of consumer behavior in establishing sustainable consumption. The goal
of this activity was to increase awareness of the implicit values promoted through
present consumption behavior within the broader context of a consumerism-based
culture. With a foundational understanding of the basis of individual consumption
behavior, students were then challenged to evaluate and exercise the responsibility
inherent in their consumption decisions within the context of the role of cultural
influence.

5.1 Life Cycle Assessment Assignment

The life cycle assessment assignment was introduced following foundational
understanding in economic theory and corresponding behavioral assumptions. The
assignment’s goal was to provide students with an opportunity to tangibly assess
whether or not the market price of a beverage they routinely consumed represented
a sustainable price or instead represented a net price after allocation of externalities
to other societies and the environment. Students picked beverages from Red Bull to
milk. The learning outcomes (LO) of the assignment were stated on the assignment
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and included in the syllabus description of the project. The learning outcomes
included:

LO1: Recognize externalities incurred in the production of a product and relate
these to the price paid for the product.

LO2: Question the sustainability of consumption choices through a life cycle
evaluation of the costs of production, distribution, consumption and waste.
LO3: Explain the consumer’s role in promoting a sustainable economic
outcome.

LO4: Articulate potential inconsistencies between consumer and producer
incentives.

The assignment, which was distributed with the course syllabus and was sched-
uled to be addressed mid-semester, explicitly engaged students in an analysis of their
own consumption motivations (i.e. need, want, marketed demand, etc.) in conjunc-
tion with explicit evaluation of the sustainability of a specific consumption choice.
The assignment was carried out through a qualitative assessment of the life cycle
costs of a purchased good and by definition, evaluated environmental and social costs
from production to waste. Students were expected to assess the qualitative life cycle
cost in relation to the market price of the good to then determine if the price paid
reflected subsidization by the environment and society. The assignment entailed three
parts: outside class research and qualitative assessment of the environmental, social
and health impact of the beverage; in class discussion of individual student findings—
two weeks after assignment distribution; and a reflection paper, which addressed
questions specific to the set learning outcome objectives:

e Does the market price reflect the cost of producing your beverage? (LO1)

e Has this activity modified how you will make consumption decisions in the
future? (LO2)
How can consumers impact sustainability? (LO3)
Do consumers implicitly assume that producers are factoring sustainable values?
Why or why not? (LO3, LO4)

e Which do you view as the most significant attribute to consumption: supply,
demand, or price? Why? (LO4)

The life cycle assessment included addressing the life cycle impact of the beverage
container as well as the environmental, social and health impact of the beverage.
Given the duration and introductory nature of this assignment as well as the
assignment’s occurrence within an introductory economics course, student evalua-
tion of the life cycle impact was limited to the health impact, water footprint and
carbon footprint and students were provided with an Assessment Table to assist in
facilitating their qualitative assessment of these factors (see Appendix A). Specific to
the introduction of the life cycle of the beverage container, discussion centered on
production costs (i.e. use of petroleum in production of plastic bottles) and then the
impact of the disposal of the beverage container on the land and oceanic environ-
ments, culminating with the impact back to human health (i.e. impact to aquatic life
harvested for food production).
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The assessment of the environmental impact of the beverage entailed an eval-
uation of the ingredients in the beverage product, focusing on the assessment of
potential adverse and beneficial health impacts, relative to water. This step was
fostered by providing students with resources available from the United States
Department of Agriculture (n.d.) where students were able either enter the name of
their beverage or the beverage ingredient list to evaluate the nutritional benefit both
singularly and relative to water.

The water footprint of the beverage was then assessed through the information
and research available from public sources, including but not limited to independent
research organizations and the beverage producer. This process introduced students
to the fact that a water footprint not only includes the water in the beverage but
also the water used to grow ingredients ultimately used in the production of the
beverage, as well as, impact to water related to use of pesticides and herbicides in
the production of the beverage ingredients.

Students also assessed the carbon dioxide footprint of their chosen beverage.
This is an area where students made direct assumptions with respect to distance and
use of transportation.

As in the case of all the assessments and as stated earlier, given the short
duration of the assignment, students were not expected to quantify the health and
environmental costs but instead used qualitative evaluation based on their research
to assess the adverse impact related to the three areas of assessment: health impact,
water footprint and carbon footprint. Two weeks following the distribution of the
assignment, individual research and qualitative assessments were shared in class,
along with resources discovered by the student as a means of fostering peer-to-peer
learning while also enhancing student resources. Following the sharing and dis-
cussion of resources and assessments, students were expected to provide a written
description of their life cycle assessment, via a reflection paper.

The reflection paper was directed through the use of questions, as provided
above, which directly tied to the assignment’s learning objectives and as a result,
provided students with the ability to evaluate their own decision-making pre- and
post- assignment specific to their chosen beverage. In answering the questions
specified for the reflection paper students were prompted to use the outcome of their
assessment including a review of their research process and their qualitative
assessment of environmental factors to explain how they ultimately decided on
the justification of the price of their beverage relative to the market price. Students
were required to include their Assessment Table (see Appendix A) with the sub-
mission of their reflection paper.

5.2 Reflection Paper Perspectives
The reflection paper was limited to a length of three to five pages and students were

directed to use APA style to format their documents, including citations and ref-
erences. Additionally grading was dependent, as noted in the assignment rubric (see
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Appendix B), on the quality of a student’s response to the questions accompanying
the life cycle project. The quality of response was assessed by the strength of the
narrative construction, the evaluation process related to the question addressed, and
the research detailed in the student response.

From the student responses and as these relate to forming a culture of sustain-
ability, the outcome of the assignment appeared to increase overall student
awareness of externalities involved in their consumption decisions. Out of 62
students participating in the assignment, all noted that they had gained greater
awareness and 75 % noted an anticipated change in the consumption decisions as a
result of the assignment. Student reflections included commentaries relaying spe-
cifics with respect to responsible consumption and their individual role in perme-
ating the value. One student, who evaluated the impact of soda consumption noted,
“While this assignment has not changed my behavior and choices, it has definitely
increased my awareness of the true costs that go into each can, and I will be more
mindful going forward.” While another student who focused on the impact of price
in consumption choices stated, “Before this assignment, while somewhat reserved
in certain products for the most part I bought impulsively. Not thinking about what I
was actually contributing to, that being the exhausting of the planets resources as
well as my own health and the environment’s health as a whole. After learning all
of this information I plan on really putting in a committed effort to know not only
what I’m buying, but what I’'m buying into.” Another student reflected:

The way I made consumption decisions prior to Micro and Macroeconomics were careless
and unknowing, like most of today’s citizens in America. I bought a 1995 Toyota 4 runner
instead of an eco-friendly car because I just wanted an SUV. Making the decision of
owning a vehicle that chugs gasoline constantly was a consumption decision I was not
aware affected anything other than myself. Now, I still want an SUV, but there are many
hybrid models that I will consciously look for now that I know how much one person can
affect the entire world, and hopefully by teaching the people around me of the same values,
I can make at least a small change in our world’s future.

6 Concluding Comments

The life cycle assignment as described, provided students with an ability to evaluate
economic assumptions with respect to the relationship between assumptions and the
prevailing economic framework, as well as the significance of consumption via a
culture of consumerism with respect to resulting economic outcomes. An important
component of the exercise was in establishing the relationship between individual
consumption decisions and sustainable outcomes, essentially introducing to stu-
dents the responsibility inherent in consumption. Though the outcomes as provided
in student reflection papers were mixed with respect to the degree by which the
increased awareness would augment present consumption patterns, all students
recognized they had an ability to contribute to sustainable outcomes and all students
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stated that they would be more conscious of their consumption choices and their
impact on the sustainability of the planet.

The assignment was designed with an expectation of making the course material
more relevant to student interests by challenging assumptions of behavior to
increase student critical thinking and thereby evolve individual assessment of
values. The outcome of the class promoted the anticipated awareness and from the
perspective of course objectives and assignment leanings outcome was a success.
However, given the single course focus on sustainability relative to the entirety of a
collegiate degree program, the traction of the awareness of students may be
short-lived rather than habit forming. From this perspective, it is highly recom-
mended that collegiate institutions adopt sustainability values within at minimum
all core or required course work to ensure that students are at minimum being
engaged in more than one classroom setting. In addition, it is recommended that
institutions incorporate active facilities-based sustainability practices such that
sustainability automatically is fostered as a campus cultural behavior.

As noted by UNESCO (2000) and evident in the historical progression of global
consumerism, culture plays a significant role in fostering and maintaining sus-
tainability. However, the education of the importance and significance of culture
needs to be updated and routinely communicated to ensure the maintenance of
sustainable practices.

6.1 Economics as a Catalyst

The present global status of recognized environmental degradation, exploitation and
resource depletion tied to understating of resource costs and ultimately the pursuit
of a narrowly defined consumption-based metric of economic progress, gross
domestic product, has promoted an increased multidisciplinary interest in sustain-
ability. By definition the concept of sustainability incorporates the intertemporal
allocation of resources through a holistically assessed strategic utilization rate that
includes environmental and social justice parameters. The curriculum exercise
shared in this paper provides a significant step forward with respect to the explicit
introduction of sustainability into Principles of Microeconomics curriculum. The
results obtained are consistent with expectations and promote the creation of sus-
tainable rational agent behavior.

The defining of sustainability is in close alignment with the objective of the
discipline of economics. Economics is the study of human behavior in relation to a
resource-constrained world. The ability of economics to add value to sustainability
objectives requires the insertion of value parameter or normative thinking in con-
junction with the positive or observational stance adopted by the discipline. The
catalyst for the value based practice of economic rests with the ability to promote an
understanding of the discipline, establish pervasive rational agent behavior in the
economy and promote attainment of optimal social and environmental outcomes
rather than observationally recording the realization of the theory of second best.



46 M. Venkatesan

The assignment provided in this paper aligns with the ability of economics to
provide a tangible student connection to the role, importance and significance of
sustainable consumption; however, the life cycle approach is replicable across other
disciplines as various components of the assignment can be stressed to promote an
understanding of the interdisciplinary nature of sustainability. In a natural science
course, for example, the externalities assessment could be broadened to more
deeply explore the environmental footprint of production on both human and
ecosystem health.

Though the case study provided here focused on a limited number of students
within a requirement-fulfilling introductory course in the discipline of economics,
the awareness that the assignment promoted should not be diminished. What was
made evident through the assignment was that exercises, which promote tangibility
to sustainability, can foster an understanding of the role of culture (values) to
ultimately promote modification of behavior in favor of sustainable outcomes.

Appendix A: Assessment Table

Students are requested to populate the table below using a scale of 1 (minimal) to 3
(significant) where scoring is based on justifiable evaluation of the impact of the
beverage on the stated category and impact grouping. For example, if the beverage
uses 10 gallons of water in the production of an ounce, you may view this as a 3
for the category production and impact grouping water footprint. The table will
be used in the in-class group discussion and should be attached to the student
reflection essay.

Good: beverage—cola/soda Water Carbon Human Natural
footprint  footprint  health resource
impact impact
Production

Distribution detail impacts specific to the
distribution of the final good
Consumption detail impacts from the
point of consumer purchase to disposal
Disposal detail impacts from the point of
waste disposal; waste incineration or
landfill; impact of packaging
disposal-impact of recycling
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Appendix B: Assignment Learning Outcomes—Instructor
Evaluation

The rubric provided below is to be used in evaluating the student reflection essay.
All categories are tied to the stated learning outcomes of the assignment.

Learning outcome Excellent Good Average Poor
score: 4 score: 3 score: 2 score: 1

Recognize externalities incurred in the
production of a product and relate these to
the price paid for the product

Question the sustainability of consumption
choices through a life cycle evaluation that
includes production, distribution,
consumption and waste

Explain the consumer’s role in promoting
a sustainable economic outcome

Articulate the potential for inconsistency
between incentives for the producer
relative to the consumer
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Abstract

Earlier research studies have shown that e-learning higher education is a
powerful system within teaching and education for sustainable development. In
spite of the advantages of independency of time and place, compared to
traditional face to face, some barriers are found showing the importance of
evaluating the effectiveness of e-learning system. This paper aims to assess the
strengths and weaknesses of the 1st cycle undergraduate program of environ-
mental sciences at the Portuguese Distance Learning Education University
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(Universidade Aberta, Portugal). The methods included (i) data analysis relating
to the candidate’s enrolment and students’ progression from the Academic Office
registry of UAb; (ii) SWOT analysis (strengths, weaknesses, opportunities and
threats) of the undergraduate program (iii) inquiry by interview to student’s
representatives of management councils and the university ombudsman to
evaluate attitudes, barriers and motivators towards e-learning. Although higher
levels of motivation, satisfaction and aptitude with e-learning of the 1st
undergraduate program in environmental sciences at UAb were identified,
weaknesses, namely the need to improve self-organization and time manage-
ment. Recommendations to overcome the weakness found are given and new
educational and teaching paths to achieve sustainability are discussed.
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Distance learning - Dropout rates - Sustainability - Higher education

1 Introduction

During the last decade, an increasing number of higher education institutions
(HEIs) have been engaged in incorporating and institutionalizing sustainability into
their curricula (Lozano 2011; Remington-Doucette et al. 2013). Nevertheless, and
besides the United Nations Decade of Education for Sustainable Development
2005-2014 (UNESCO 2005), the Millennium Ecosystem Assessment states that
Education for Sustainable Development is still insufficient and that more informed
and strategic measures are needed to address goals such as environmental protec-
tion (Millennium Ecosystem Assessment 2005). The more recent proposal for
sustainable development goals and targets of the United Nation (UN 2015), laun-
ched in 2015, following the Rio+20 UN conference, stresses that by 2030 all
learners should acquire knowledge and skills needed to promote sustainable
development, including through education for sustainable development (ESD), and
also increase the supply of qualified teachers.

Many HEIs have integrated sustainable development into their educational
activities by designing courses with learning objectives that are clearly focussed
upon holistic approaches to sustainable societal development. This requires the
development and testing of new types of student assessment methods and changing
many of the teaching paradigms to help to overcome the mono-disciplinary barriers
to change (Ramos et al. 2015). Lozano et al. (2015) emphasis the need for a more
complete, systematic and focused approach to implementation of ESD, specifically
on course design and delivery, by using theories of teaching and learning and
linking the course objectives, delivery, and assessment to holistic integration of
ESD in all courses and curricula.
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Educational programs on offer in those scientific areas at the university level,
together with novel information and communication technologies, demands of new
competences, flexibility, and competition between institutions, created an educa-
tional niche opportunity for e-learning. In fact e-learning in Higher Education can
give an important contribution for the effective lifelong learning education and
teaching of sustainability, in particular for a population of students who are
simultaneously full time employees (Azeiteiro et al. 2015).

E-learning is a teaching and learning process, that allows flexible learner-centred
education since it is based on information and communication technologies. Those
technologies allow e-learning to take place in virtual learning environments where
multidirectional communication is possible (teacher-student and student-student)
(Pereira et al. 2008). As highlighted by Diamond and Irwin (2013) e-learning is a
fundamental area of interest and development that can provide effective and
imaginative ways to embed Sustainability literacy through several teaching
approaches. E-learning allows the guidelines recommended by Moore (2005) about
creation sustainable education at Higher Education, like inclusion of reflective
discussion, or problem-based learning; development of personal values of students
and interdisciplinary learning (involving students from contrasting subjects) to
promote deep and critical learning (Warburton 2003), and using real-world learning
to reconnect learners with reality.

However for e-learning students, attitude towards e-learning, self-motivation as
well as the scientific and pedagogical quality of degree programs assume consid-
erable significance in their success learning path (Bacelar-Nicolau et al. 2015). In
addition e-learning students have to face barriers like informatics’ literacy and lack
of e-skills (Panda and Mishra 2007), social interaction and cost to access to internet
(Muilenberg and Berge 2005), excess of workload and time available to study
(Bacelar-Nicolau et al. 2015), and skill development and professional confidence in
applying skills in real-world contexts (Diamond and Irwin 2013).

Earlier studies conducted by the research team shown that e-learning for edu-
cation and teaching for sustainable development is effective, and produce good
results in terms of students competences, attitudes and behaviours (e.g. Amador
et al. 2015; Azeiteiro et al. 2015; Bacelar-Nicolau et al. 2009, 2012, 2015; Martinho
et al. 2014; Oliveira et al. 2012). Nevertheless, those studies also pointed out some
weaknesses, namely the fact that e-learning students are mainly a working and adult
population that have several barriers that need to be better identified and under-
stood. Also the reasons and motivations for students to enrol courses within edu-
cation for sustainable development are important to be addressed, so in overall
teachers and program coordinator’s are able to improve the effectiveness of those
formal programs.

Within sustainable development teaching and learning process, this paper aims
to assess the strengths and weaknesses of the 1st cycle undergraduate program of
environmental sciences at the Portuguese Distance Learning University (Univer-
sidade Aberta, Portugal). Several data collection were used and assessed, namely
student’s data characterisation from official academic Office, teacher’s focus
groups, and interviews to student’s representative of university management
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councils. The paper is structured in 4 parts: the case study characterization, fol-
lowed by the methods, results and its discussion, and conclusions and future
developments.

2  The Undergraduate Program in Environmental Science
at Universidade Aberta, Portugal

Established in 1988, Universidade Aberta (UAb) is the only Distance Learning
public higher education institution in Portugal. All pedagogical offers at UAb are
integrated into the Bologna European Process and are taught via e-learning since
2008. UAD is a reference HE European institution in the area of online and
advanced e-learning using the most advanced information and communication
technologies, and a recognised Virtual Pedagogical Model (Pereira et al. 2008). The
1st cycle degree program in Environmental Sciences offered at UAD is a b-learning
program, directed to an adult public (over 21 years old), who are mostly
working-students seeking professional development. The general purpose of this
undergraduate program is to promote and develop a set of professional skills and
competences within the Environmental Sciences.

The Environmental Sciences undergraduate program integrates scientific courses
in social-economics, law and politics, earth sciences, biology and environmental
technology leading the students to the concept of sustainability science. The three
years program is composed of 30 curricular units, and totals 180 European Credit
Transfer System (ECTS). The first two years (major) are composed of 20 com-
pulsory curricular units in science and environmental technologies (40 ECTS),
biological sciences (22 ECTS), earth sciences (22 ECTS), mathematics (12 ECTS),
chemistry (12 ECTS), physics (6 ECTS) and law and politics (6 ECTS).

This curricular structure provides the student with a broad-based curriculum. In
the third curricular year, the student may choose one of three minors in an area of
their preference: (i) Environmental Management and Sustainability, (ii) Natural
Heritage, (iii) Environment and Health (Martinho et al. 2014).

The target audience for this program are all the individuals who are concerned
with environmental topics and are interested in developing their knowledge and
skills in these areas. It is also offered for technical staff from local and central
governmental authorities, managers of tourism units, specially agro and sustainable
tourism, managers of small enterprises involved in the production and commer-
cialisation of biological products, employees of small private companies and public
organisations that undertake environmental work, technical staff from museums,
botanical gardens, natural heritage centres and local development organisations,
tourism guides concerned with sustainable projects, people working in pedagogical
farms and youth camps and NGO members that conduct environmental work and
sustainable development.
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The Environmental Sciences undergraduate program follows the UAb peda-
gogical model in its virtual class regime (Pereira et al. 2008), except for two
curricular units (Fieldwork I and Fieldwork II), which include a face-to-face
component. In this learner centred pedagogical model, based on the flexibility of
access, without temporal or spatial constraints, the students are responsible for
knowledge building. It also relies on diversified interactions between teacher and
students, students and students as well as students and learning resources in a social
context. Central to the functioning of each curricular unit there is an e-book Plan of
Curricular Unit, prepared by the teacher. This document is structured into topics,
outcomes, competences to be acquired or developed, learning methodology, list of
e-activities, timetable for developing learning activities, and list of support learning
materials. The semester is defined as a period of twenty weeks, where the five final
weeks are dedicated to final assessment. The continuous assessment component
(obtained through the e-activities) is weighted 40 % and a 60 % of the final mark
(face-to-face final p-folio or exam). The open source Moodle (http://elearning.uab.
pt/) is the course management systems used in all the programs. A two weeks online
introductory module is available to students before the beginning of the Ist
semester, which is intended to familiarise the students with the virtual environment
and the e-learning tools, as well as promoting the acquisition of online communi-
cation and online social skills. All the courses have virtual class sites, a coordi-
nation site for student matters, a coordination site for the teacher’s team, an online
secretariat, and a virtual “cafe” (Azeiteiro et al. 2014).

3 Methods

Case study and grounded theory were used in this study according to a mixed
method choice (see Saunders et al. 2007). This section explains the data analyses
methods used to evaluate the strengths and weaknesses of the Ist cycle under-
graduate program of environmental sciences at UAb, Portugal. Several types of data
collection were used and assessed with different aims namely: (i) data from the
official academic office of students’ general characterisation, enrolment and pro-
gression, (ii) teachers’ focus groups to discuss the main strengths and weaknesses of
the undergraduate program, and (iii) interviews with students’ representatives of
university management councils to evaluate attitudes, barriers and motivators
towards e-learning.

The limitations associated with interviewing, e.g. validity, reliability and gen-
eralizability, such as those associated with participant and observer error and bias
(Saunders et al. 2007) were taken into account in the discussion of results, and
when drawing conclusions.
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3.1 Student’s Data Analysis

Data were collected from the academic Office of UAD relating to the candidate’s
enrolment, and to the students progression in the environmental science under
graduate program for the scholar years 2010/11 until 2013/14. The data included:
(i) student’s profile (nationality, region, gender); (ii) students enrolment per aca-
demic year and status (dropout, student, graduate); success rate per courses of the
undergraduate program. Descriptive statistics and analysis of variance were per-
formed on these data (Excel, Windows).

3.2 SWOT Analysis

A focus group with university stakeholders in terms of the Environmental Science
program was conducted to identify Strengths, Weaknesses, Opportunities and
Threats (Learned et al. 1969) of the program. The participants, chosen on the basis
of their long familiarity with the program aims and functioning, were the program
coordination team (two teachers), the director of the department, the president of
pedagogical council and the vice-rector responsible by the quality assurance of
formal programs at UAb. The following items were assessed in the SWOT: pro-
gram aims, students and learning system and results. Those items were assessed
based on student’s data analysis (see heading 3.1) and earlier surveys conducted on
student’s satisfaction (UAb 2015) and graduates employability (Martinho et al.
2014).

3.3 Semi Structured Interviews

A survey with semi-structured interviews was applied to a non-probabilistic by
judgement sample (Barnett 2002), composed of three students’ representatives of
the pedagogical council, the president of the student’s association, and the uni-
versity ombudsman, in a total of five interviewees. Respondents were chosen on the
basis of their grounded knowledge of the University procedures and students
profiles, as well as being delegates of the students in the different University
management bodies. The semi-structured interview included a qualitative approach
(open questions) to analyze 4 dimensions of student discourse: (i) reasons to do the
e-learning environmental sciences undergraduate program at UADb; (ii) challenges,
satisfaction and interaction; (iii) difficulties and barriers and ways to overcome
them; (iv) e-learning experience. The interviews were conducted in face-to-face or
using Skype software with an average duration of 30 min, and transcribed by direct
note taking. A content analysis was conducted according to Bardin (1977) and
discussed according to the theory and state of the art, allowing to develop from the
data collected: (i) classification of the answers in categories, serving the survey
questions as starting categories; and (ii) integrating categories and their meaning, or
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modifying the categories to provide new interpretations based on theory. The
limitations associated with interviewing, e.g. validity, reliability and generaliz-
ability, such as those associated with participant and observer error and biased
(Saunders et al. 2007) were taken into account in the discussion of results, and
when drawing conclusions. The transcriptions of students open answers were
translated from Portuguese to English for this manuscript.

4  Results
4.1 Student’s Data Analysis

The analysis of data from the Academic Office for the 4 academic years, from
2010/2011 to 2013/2014, registered a total of 347 students enrolled in the program
of Environmental Sciences, of which 29.5 % were female and 60.3 % were male.
Their nationalities included Portuguese (95.8 %) and Portuguese speaking countries
(Cape Verde, Mozambique; 4.18 %). Their region of provenance were 35.9 % from
the Lisbon region; 16.7 % from insular Portugal; 15.7 % northern Portugal; 12.9 %
centre of Portugal; 7 % southern Portugal; and 4.9 % from foreign countries.

The data relating to candidates enrolment (Fig. 1) showed an increase of students
in regular situation on the Environmental Sciences program, throughout the last
three academic years, and a decrease of cancelled enrolments. Suspension of
enrolment and change of program were minor situations.

Data from the Academic Office also showed that the student’s success rate for
completion of the degree has continuously risen during the 4 academic years
(Fig. 2). Among the graduates, globally, most took 4 years to complete the degree,
although there has been also a continuous shift towards “longer time” (up to
7 years) to complete the degree (Fig. 3).

Regarding the global approval rate per curricular year of the degree (Fig. 4) there
was an increase throughout the 3 years of program, from ca. 20 % (1st year), to
50 % (2nd year), and up to 75 % (3rd year). Among the 3 minor of the degree, GSA
minor has slightly greater approval rates. There was a significant difference on the
approval rate between the 3 years; there was no significant difference among the
approval rate of the 3 minor (Anova, P < 0.05).
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Fig. 1 Status of student’s enrolments in the environmental science program
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Fig. 2 Student’s success rate in the environmental science program (number of graduates per total
number of enrolled students, in each year)
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4.2 SWOT Analysis

57

Table 1 summarizes the main results of the workshop, which were in line with those

shown so far.

Table 1 SWOT analysis related with general objectives of LCA program; the students and
teaching learning environment and the results of LCA program

Strengths
Internal | General objectives of the study cycle
factors | « Based on the UAb Pedagogical Model,

adjusted to current guidelines and
international procedures, using the latest
technologies and the possibility of network
communication
The structure in major and minor allows
students to deepen their studies in various
subject areas, and also to continue their
training in 2nd and 3rd cycle programs that
are offered articulately at UAb
Flexibility of work associated with the
e-learning becomes relevant to investment
in this training regime, enabling the
connection of students with many different
cultures, backgrounds and experiences
Training of graduates with quality, at the
level of skills acquired in the expertise
areas, and at the level of transversal
competences in science and technology
(soft skills, particularly in the context of
the project developed at Work Field 1T
course)
 Being a program where the issues
environmental, social, economic and
governance issues are all considered

Students and teaching/learning

environments

« Flexibility of distance learning, allowing
for study independent of time and space;

* The face-to-face weeks within the WF I
and II courses increased the interaction
already established during the
asynchronous learning phase, and
strengthen the exchange of knowledge and
sharing of experiences of the students,
since most are active professionals

* Possibility of access to higher education by
students with special needs, particularly
those with reduced mobility

Weaknesses

General objectives of the study cycle

» Careful planning and organisation of
quality educational resources in digital
format is one of the requirements
associated with the operation and
achievements of the overall objectives of a
Ist cycle in e-learning. This may lead to a
longer period between the
conceptualisation and the achieving of
updated resources

* Need to improve the skills acquired by
students in terms of employability and
promotion of a more active citizenship

Students and teaching/learning

environments

* Insufficient comprehension of foreign
languages (especially in English) which
results in an additional effort to be able to
provide bibliography and/or translated
texts to diminish this barrier

« Difficulty in preparing and organising
written work, technical and scientific reports

* Need of strong organisation by the
students, who have to plan their time
accurately, particularly given that the
majority work full-time and have family,
deciding when to perform the online

(continued)
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Table 1 (continued)

Exernal
factor

Strengths

« Student’s integration and guidance/tutoring
is achieved in the virtual space of each
course, as well as on the Introductory
Module (compulsory and free of charge);
pedagogical and scientific guidance by the
course coordinator, secretary administrative
support and socialization space. virtual space
of the courses

Results

 The frequency of a program on e-learning
regime is for these students, already in the
labour market, important for their training
and acquisition of skills and competences,
as well as professional and personal
development

The success rate of the environmental
science program follows the same trend as
the success rate of graduates in Portuguese
higher education in the sciences and
engineering, even in the case of an
audience largely made up of working
students with high workload and family
commitments. This fact can be due to
student motivation, the learning model and
its flexibility and the multidisciplinary
curriculum of the program

Teachers integrate several R&D centres,
allowing for the publication, establishing
partnerships and providing services to its
scientific and pedagogical community
activity

Opportunities

General objectives of the study cycle

* Contribute to the application of principles
and practices of environmental science and
sustainability in economic activities,
including in public and private
organizations, and non-governmental
organizations, both scientific and
professional or civic (e.g. projects prepared
by students under the Work Field II, and
within their professional activity in several
organizations);

Ability to recruit students from
Portuguese-speaking countries, namely
Brazil, Angola, Mozambique and Cape
Verde, but also other lusophone
communities spread out

To deepen the international cooperation
agreements for the development of joint

A.P. Martinho et al.

Weaknesses

activities rather than simply present
themselves in a classroom at a specific time
Need to improve the disclosure and
recognition of the environmental science
program at national and international level

Results

The total number of students who complete
the program is still low; this is linked to the
fact that the program is still recent and that
most students enrol the program in part
time, so very few manage to complete the
program within three years

Threats

General objectives of the study cycle

Current economic crisis, including the
labour market and socio-economic
conditions of the target population

The biased perception that the area of
environmental science is not a priority in
economic, political and social
unfavourable conditions, may contribute to
the absence of students seeking higher
education in these areas

The current budgetary constraints arising
from the circumstances of the country limit
the possibilities of hiring new teachers,
which is likely to put in the future
problems regarding the sustainability of the
program and the renewal of the curricula

(continued)
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Table 1

(continued)

Opportunities

programs of higher education, and
exchange of teachers and students

* In light of the new priorities arising from
UN initiatives on higher education for
sustainability, there is an opportunity to
respond to new challenges at the level of
curriculum, campus and community

Students and teaching/learning
environments

* Increase the number of students at
international level, especially the
Portuguese Speaking community

The current economic crises increase the
need for training, particularly in emerging
areas of environmental science

The learning model in distance education
and e-learning is attractive to capture
students located outside major urban
centres, as well as those who, by virtue of
their professional and family life, lack of
time required to attend classroom courses
The fact that the environmental science
students work in virtual environments
allows them to develop some of the skills
necessary to tackle the challenges posed by
contemporary societies, whether in the
field of active civic intervention, whether
in deepening their digital skills
Increasing trend for people to work in
virtual networks that enhance cultural
exchange and sharing of professional
experiences

Results

* Due to the characteristics of UAb students
(adult populations already integrated in the
labour market), the frequency of the
program is an invaluable asset for the
students themselves, in the acquisition of a
diverse set of skills within their
qualification and their self-esteem and
professional development in the field of
environmental sciences. In this way they
give the possibility of employers to have
qualified people in this area

Increase national and international
dissemination (particularly in countries of
Portuguese language and expression) of
the reports produced under Field Work II
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Threats

Students and teaching/learning

environments

* The high cost or lack of quality of Internet
access in parts of the non-urban world,
precludes potential candidates, especially
in the Portuguese speaking countries

* Many students return to study after a long
period without study habits. This fact
causes an increased difficulty in learning
and lack of bases, in the particular case of
courses like mathematics, physics and
chemistry. In turn this fact results in a
lower success rate in these courses

» Economic and logistical difficulties of
students that need to participate in the face
to face activities, in the same scholar year
(2nd year) to attend WF I and I, although
these are condensed into five days,
including the weekend

Results

» Economic and financial constraints at
national and global scale, have as
consequence that students enrol in fewer
courses, so take longer time to finalise the
environmental science program

Since UAD has no numerus clausus and
even with the entrance exams the diversity
of students training at secondary school
level, causes a low success rate at 1st year,
associated with the basic courses of
calculus, physics for environmental
sciences and fundamental concepts of
chemistry
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4.3 Semi Structured Interviews

The main motivators that were pointed out by the interviewed student—represen-
tatives of management university councils and the university ombudsman—were
mainly the e-learning time and space flexibility, the job improvement skills and
competences, and the fact that the e-learning regime is adequate and gives sense of
belonging to an adult and mature student group. Also, according to the respondents,
the environmental science area has interesting and appealing contents. Other
referred motivators were the personal satisfaction, the increasing of knowledge, the
e-learning fees flexibilities (“you only pay the courses you want to do”; #inter-
viewee 2) and the diversity of contents of the Environmental science program.

The main challenges pointed out by the interviewed students, representatives of
management university councils and the university ombudsman, were (i) the stu-
dent’s self-organization and time management, (ii) the attendance of the
face-to-face weeks, within Field-work I and Field-work II courses (particularly for
foreign as well as for insular Portuguese students), (iii) the self-motivation and the
(iv) financial constraints. Other challenges, also pointed out, were “fighting pas-
sivity” (#interviewee 2); related with not having studied for a long time, “filling of
aloneness” (#interviewee 2), availability of a computer and internet, asynchronous
communication (“due to delayed teacher’s feedback”; #interviewee 3), putting into
practice the acquired theoretical knowledge, in some basic courses such as chem-
istry, physics and mathematics, and the “need to find complementary materials in
the internet to help the learning process of those courses, what is not easy” (#in-
terviewee 5).

Respondents highlighted that the social networks and the face-to-face social
activities among students motivated the spirit of helpfulness among them, and
helped overcoming the filling of aloneness (“that is easier to happen in the mature
and non-competitive environment of UAb students”; #interviewee 3). These
interviewees also referred to others ways of overcoming the challenges of enrolling
in the environmental science program, namely: studying more, relearning study
methods and managing study time, or using the support given by the UAb Local
Learning Centres (where students can meet up). The interviewees also suggested
that more videos should exist to help studying the more difficult courses (e.g.
mathematic and physic contents), as well as for replacing the face-to-face fieldwork
weeks, with the support of network of Local Learning Centres. Among all chal-
lenges, only the financial constraint is the barrier, which is almost impossible to
overcome, according to one of the respondents (#interviewee 3).

All the interviewees were e-learning enthusiasts, and characterised the e-learning
program as a very enriching and positive experience, where a great spirit of
helpfulness exists, time and space is flexible but also more demanding and where it
is easy to share knowledge. One of the students emphasised that he shared his
e-learning experience to others by saying “in the present I already find myself in the
future” (#interviewee 3).



Strengths and Weaknesses of an E-learning Program ... 61
5 Discussion

Environmental professionals have to acknowledge the different dimensions and
complexity of environmental issues, through a more proactive attitude and devel-
opment of integrated solutions (Martinho et al. 2014). In a globalised context,
environmental professionals have to develop social, ethical, creative, personal and
interpersonal skills in addition to technical competences to be of value in attaining
sustainability (Martinho et al. 2014). E-learning brings new dimensions to tradi-
tional education and increases the motivation to learn about environmental the-
matics. E-Learning for environment courses allows for new ways of exploring and
solving environmental problems in an interactive way (Bacelar-Nicolau et al. 2009;
Azeiteiro et al. 2014, 2015; Sibbel 2014). The course contents, organisation and
learning regime allow students to change their attitudes about environmental
domains and to feel they will contribute to others change of attitudes and beha-
viours. Moreover, it may increase the readiness to learn if the students are allowed
to move into new social roles through the course (Bacelar-Nicolau et al. 2009). The
results herein reported show a clear student satisfaction with the program they have
enrolled in, which is also evidenced by the increasing success rates for completion
of the degree, over the last 4 academic years. The low number of students that are
completing the program, here identified as a weakness, is also linked to the fact that
the program is still recent and the vast majority of the students are part time
students, so they barely complete the program within the three years.

The trail to sustainability requires a significant reform on the way environmental
professionals perceive and solve environmental problems and the challenge is to
prepare those professionals to cope with societal, economic and technical changes,
to maintain a job and to have a positive role in the quest for sustainability (Martinho
et al. 2014). The environmental sector is gradually moving from an ‘end-of-pipe’
approach to environmental management holistic process-based approaches, which
require an entire new set of technical, social and individual skills and competences
(Martinho et al. 2014). The findings of this work linked, with those of Martinho
et al. (2014), about the needs of the labour market and the development of key
competences and skills for employability, gives very interesting insights for the
future of this e-learning offer in the environmental area. In this context, the iden-
tified weaknesses “the need to improve the skills acquired by students in terms of
employability and promotion of a more active citizenship” is being overcome.

The path to sustainability of higher education systems includes the need for high
quality both in science and pedagogy and the need for effective institutional policies
and technological initiatives that makes it possible to overcome barriers and enlarge
the number and quality of the motivators (Bacelar-Nicolau et al. 2015). The present
work clearly reinforces the conclusions from Bacelar-Nicolau et al. (2015) that
student attitude and motivation assume considerable significance in overcoming
barriers and succeeding training. Attitudinal pre-dispositions, institutional and
allied barriers (including appropriate policy initiatives), besides the scientific and
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pedagogical quality of degree programmes are assumed to play a crucial role in
sustainability of higher education systems namely in the environmental area.

To build sustainability thinking into an environmental science and sustainability
curriculum, and thus encourage science students to deepen their thoughts of
green/pro environmental issues, as well as be more sensitive on sustainability
matters, further approaches need to be developed. As pointed out in previous
studies the use of e-learning for sustainable development is effective, and produces
results in terms of students competences, attitudes and behaviours (e.g. Amador
et al. 2015; Azeiteiro et al. 2015; Bacelar-Nicolau et al. 2009, 2012, 2015; Martinho
et al. 2014; Oliveira et al. 2012). This study reinforces the need for new e-learning
materials for teaching environmental sustainability and this new materials should
meet demand for distance/online Environmental Sustainability education in the near
future (see Halog and Dishman 2014; Caird et al. 2014) bearing in mind the
preparation of educators to teach sustainability topics in virtual spaces
(online/e-learning) (see Archambault and Warren 2014).

6 Conclusions

This chapter aims to contribute to the global debate on the implementation of
Education for Sustainability and Teaching Environmental Sustainability, by pre-
senting a SWOT analysis performed on an e-learning program in environmental
sciences offered at the Portuguese public distance university, UAb. It is also
emphasised the role that e-learning can play in this process, by linking pedagogical
concepts and curricular issues.

Almost three decades after the concept of sustainable development was formally
put in the international agenda by the Brundtland Commission and the year 2014
that was the last year of the United Nations Decade on Education for Sustainable
Development (UNDESD), e-learning is one of the areas where some developments
have been seen, since it has become more widely accepted in formal and
non-formal education settings, with a proven potential to be an effective tool
towards promoting education for sustainable development. The use of Information
and Communication Technologies (ICT) as a whole, and of e-learning in particular,
presents many advantages. The delivery of content is flexible and can be adapted to
various circumstances and settings. Furthermore, the use of the internet and social
networks have helped to make e-learning on education for sustainable development
more available, and also more present in learning and education processes. Finally,
the time and space flexibility associated with e-learning contributes even more for
its growing use (see Azeiteiro et al. 2014, 2015; Leal Filho 2014).

Attitudinal pre-dispositions (student attitude and motivation assume considerable
significance in overcoming barriers and succeeding training), besides the scientific
and pedagogical quality of degree programmes, are assumed to play a crucial role in
sustainability of higher education systems. Changes to practice that should be made
as a result of this research are to improve self-organization and time management by
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the course coordinators. The use of e-learning for sustainable development is
effective, and produces results in terms of students competences, attitudes and
behaviours and this study reinforces the need for new e-learning materials. This
new material should meet demand for distance/online Environmental Sustainability
education (together with the preparation of educators to teach sustainability topics
in virtual spaces (online/e-learning).

The results herein presented complemented previous works relating to the sus-
tainability of HE e-learning courses at UAb (see Azeiteiro et al. 2015 for a review),
but raises more questions that need to be looked at in more detail. The candidate’s
and the graduate’s socio-demographic and skills/competences profiles need to be
investigated further, together with the expectations and needs of their employees, in
order to better train for sustainability. Also on this work only representatives of the
students and teachers were interviewed. Other data should be collected where a
much larger and probabilistic sample should be used (e.g. randomly or stratified
selected), namely in terms of students, to confirm the results obtained and to go
deeper on the raised questions.

In addition, an alternative structure for the master course is been considered by
the course coordination. In the present structure of the master course, content
knowledge is presented in separate curricular units, which in core transversal issues
of the course are developed in a multi/interdisciplinary way, e.g. including the
development of learning activities and projects. The master course has recently
gone over the formal evaluation procedure of the Portuguese Higher Education
system and this course structure is being analysed again to make a change to a
concept, structure and course dynamics presenting science topics in a
multi/interdisciplinary way.
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Abstract

Education for Sustainability and Global Citizenship is a module currently taught
to final year students studying for an undergraduate Early Years degree at the
University of South Wales. Initially the module focused on giving information
about Welsh Government policy on Education for Sustainable Development and
Global Citizenship (ESDGC) and similar policies from across the developing
world. The focus was academic with some attention given to practical links
between government policy and practice. The module has evolved to include
greater understanding of ESDGC as a key element in fostering and promoting
21st century skills to Early Years students; such as problem solving, thinking
skills and effective communication. This was achieved through links with Zelyn
Academy, a school in the Kibera Slums of Nairobi and participation workshops.
ESDGC is to be a key component of a new B.A. (Hons) Early Years Education
and Practice degree at the university. It will continue to develop links between
the school in Nairobi and a local high school, and will be taught through
dynamic use of Information Technology, strategies from the “flipped classroom’
and participatory workshops. At its heart is a commitment to the fundamental
importance of ESDGC not only as an ethos, but as a core practice.
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1 Introduction

The Talloires Declaration (ULSF 1990) and the launch of the 1993 Copernicus
Charter highlighted the role of universities to empower people for their role in
society, acknowledging the highly skilled graduates, teachers among them, who
along with other graduates will “develop the capacity and analytical skills that drive
local economies, support civil society, teach children, lead effective governments,
and make important decisions which affect entire society” (Copernicus Campus
2005, p. 10). The important role of universities in addressing this agenda has been
revisited many times (Cortese 2003; Gough and Scott 2007; Jones et al. 2010; Leal
Filho 2011; Ryan and Tilbury 2013).

This chapter focuses on the introduction and development of a module for Early
Years students at the University of South Wales, United Kingdom, demonstrating
the importance of addressing Education for Sustainability and Global Citizenship
(ESDGC) and the journey one university is undergoing regarding this evolving
agenda. Sterling (2001) highlighted the role and significance of education as a
“transformative agent”, with a participative transformative approach and values as
opposed to adopting an imposed, transmissive focus (Sterling 2001, p. 38).
According to Andersson et al. (2013) and Kennelly et al. (2012) assigning attention
to the effective inclusion of education for sustainable development within teacher
education can lead to improvements in school education in this field. With teacher
education recognised as key in achieving a sustainable society, initial, or
pre-service, teacher education provide a strategic opportunity to ensure “all teachers
are ready, willing and able to teach for sustainability when they begin their teaching
careers” (Ferreira et al. 2007, p. 227).

2 Education for Sustainability and Global Citizenship
in UK Universities

The devolved administrations of the United Kingdom, Northern Ireland, Scotland
and Wales, all support the UK’s shared framework for sustainable development
(Department for Environment, Food and Rural Affairs 2005) within their own
strategies. Universities in the United Kingdom receive some of their funding via
respective funding councils. The Higher Education Funding Council for England
(HEFCE) also promotes universities in England and sustainable development
provides a focus for challenge across the university sector; encouraging the
development of new curriculum approaches and the sharing of emerging practice
(HEFCE 2014). Another initiative supported by HEFCE is the Revolving Green
Fund established to provide recoverable grants for English universities to reduce
carbon dioxide levels and save money; several rounds of funding have proved
successful (Blue Alumni 2014).
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The importance of embedding education for sustainable development into the
academic infrastructure was also prioritised as HEFCE funded a project on
‘Leading curriculum change for sustainability’, which produced practical and
strategic guidance for higher education (University of Gloucestershire 2015). This
project also worked in collaboration with the UK Quality Assurance Agency for
Higher Education (QAA) recognising that ‘for ESD to navigate in higher education,
more powerful ships are needed and they can be constructed using quality assurance
and quality enhancement’ (Ryan and Tilbury 2013, p. 237). The opportunity to use
quality assurance as a tool to enhance the integration of education for sustainable
development was discussed by Martin et al. (2010) concluding with a strong
message that the priority of education to prepare people for work should be replaced
to enable a more “transformative educational experience” (Martin et al. 2010,
p- 452). In 2014 the QAA and the Higher Education Academy (HEA) published
‘Education for Sustainable Development Guidance for UK higher education pro-
viders’ focusing on the skills, aptitudes and knowledge that graduates from all
disciplines need, thus providing continuity of learning, as schools also address
ESDGC across all areas of the learning environment and curriculum delivery (Estyn
2006).

3 The Welsh Context

The drive from the devolved Welsh Government to integrate sustainability as a key
principle for all organisations across Wales (Welsh Assembly Government 2009a),
and the recent ‘Well-being of Future Generations (Wales) Bill’ provides context for
the appetite for initiatives to drive sustainability across Wales. Figure 1 illustrates
strategy developments focusing on, and influencing ESDGC, in Wales since power
was devolved to the Welsh Assembly Government in 1999.

The ‘Well-being of Future Generations (Wales) Bill’ aims to secure the sus-
tainable development principle in law with the governance of public bodies to target
improvement in well-being for Wales (National Assembly for Wales 2014).
However, although the Higher Education Funding Council for Wales (HEFCW)
and local authorities are listed as public bodies within the bill, there are no specific
expectations required from schools and universities. HEFCW supports the ESDGC
agenda within Welsh universities having delivered several initiatives in recent
years, including the implementation of environmental management systems and
energy improvements, an audit of university curricula ESDGC content (Higher
Education Academy 2009; Glover et al. 2011; Lozano and Peattie 2011) and the
development of ESDGC indicators for Welsh universities (Swansea University and
University of Wales, Newport 2011). The HEA and HEFCW both assist the
ESDGC higher education network that aims to support Welsh universities with
ESDGC initiatives.



70 P. Watkins and A. Glover

2014
Well-being of Future Generations Bill
~ introduced

L2012 L
Welsh Government Sustainable -2011
Development Bill consultation Referendum awards greater
law making powers to Welsh Government
...2010
One Wales, One Planet Charter, 2009
Regional Centre of Expertise in ESDGC “#"""ESDGC Update; One Wales, One Planet
for Wales recognised by United Nations sets out sustainable vision for Wales
..2008 4 2006
ESDGC Strategy for Action Update; *""Government of Wales Act; further
National Curriculum subjects 7" devolution of powers to Welsh
revised and restructured " Government; ESDGC Panel publish first
..2005 Strategy for Action for all education sectors
Welsh Government endorse UK Shared
Framework for Sustainable Development . 2004
Sustainable Development Panel and Global
_ Citizenship Group merge creating ESDGC
________ 2 001 2 ~ Panel; Estyn's Common Inspection
Sustainable Development Advisory Panel : Framework requirement to comment on
and Global Citizenship Working Group ESDGC
established _ ..2000
1999 ¢ : - " "ABetter Wales Strategy key themes;
B Sustainable Development, tackling social
Power devolved from UK Government to disadvantage and equal opportunities
Wales

Fig. 1 Welsh strategy and policy influencing Education for Sustainability and Global Citizenship
(Updated from Glover and Peters 2013, p. 207)

The Welsh ESDGC Panel that formed in 2004 has influenced the development
of support material for the Welsh education sector (Norcliffe and Bennell 2010),
and the Welsh Assembly Government issued a range of strategies for the education
sectors between 2006 and 2009, as well as funding an ESDGC Champion to drive
the agenda. The ‘ESDGC Strategy for Action’ (Welsh Assembly Government 2006)
discussed each education sector, identified targets and those responsible within the
five common areas of commitment and leadership; teaching and learning; school
management; partnerships; and research and monitoring. Two update reports
recorded progress (Welsh Assembly Government 2008a, 2009b). However,
although the ESDGC Champion was funded 2006—-2009, the post was not financed
beyond 2009. Since 2009 responsibility for EDSGC in the Welsh Government is no
longer a stand-alone, but considered to be mainstreamed (Martin et al. 2013,
p. 1528). Despite this apparent cooling of impetus from the Welsh Government,
ESDGC activities within schools and colleges across Wales reflect development of
practice (Martin et al. 2013), this is also supported by findings published by the
education inspectorate in Wales (Estyn 2014).
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4 Teacher Training and ESDGC

Individuals may enter the teaching profession via different routes; studying for an
undergraduate or postgraduate degree, or employment based training; those wishing
to teach in state-funded schools in Wales have to achieve Qualified Teacher Status
(QTS). The QTS Standard must be reached and presents the knowledge, under-
standing and skills required of trainee teachers to enter the profession. Two of the
QTS Standards in Wales directly address ESDGC:

S2.2 — they are familiar with the most recent national guidance on the promotion of
ESDGC;

S3.3.15 — they take appropriate opportunities to promote and teach ESDGC in all
relevant aspects of their teaching
(Education Wales 2009).

To support the ‘ESDGC Strategy for Action’ (Welsh Assembly Government
2006) Estyn carried out a baseline survey (Estyn 2006), followed by a progress
report in 2014 (Estyn 2014). Progress since 2006 is apparent in the 2014 report with
a clearer understanding of ESDGC evident, despite this further training was pro-
posed for most of the schools visited (Estyn 2014, p. 5). With ESDGC part of the
inspection framework it is vital that teacher trainees are not only familiar with, but
skilled at embedding ESDGC in their delivery. As discussed, support and guidance
is provided for teachers: ‘ESDGC A Common Understanding for Schools’ (Welsh
Assembly Government 2008b) and ‘ESDGC Information for teacher trainees and
new teachers in Wales’ (Welsh Assembly Government 2008c). At a UK level
TEESNet (Teacher Education for Equity and Sustainability Network) aims to
develop a UK wide community of practice in Education for Sustainable Devel-
opment and Global Citizenship within teacher education in higher education and
schools, sharing research and practice with a recently published summary of pos-
sible tools to assist teachers in evaluating and auditing EDSGC delivery (Belgeonne
et al. 2014).

5 ESDGC at the University of South Wales

The University of Wales, Newport and the University of Glamorgan formed a new
university—University of South Wales in April 2013. The university currently
consists of several campuses across south east Wales; Treforest, Glyntaff, Cardiff,
Newport City and Caerleon with approximately 30,000 full and part time students.
There are plans to close the Caerleon Campus in 2016 with courses to relocate across
the remaining campuses. Prior to the merger both universities were making excellent
progress with sustainability initiatives (Higher Education Academy 2014). For
example the University of Wales, Newport, was the first university in the UK to set
up an on-site plant for turning waste cooking oil into eco-friendly biodiesel. Since
2007, the university has processed waste cooking oil from its catering facilities into
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biodiesel. The biodiesel has been used in maintenance vehicles, on campus, and in
the post bus, which travels on the public highway between two of the campuses
(Glover and Diniz 2010). Following the curricula audit of ESDGC content in 2009 at
the university, Learning and Teaching Strategies and course requirements now refer
to ESDGC (Glover et al. 2011; Higher Education Academy 2014).

In participating in the Green Academy organisational change programme the
University of South Wales increased its drive towards awareness and impact of
sustainability initiatives including ESDGC. Existing university activities cover
areas as diverse as allotments, green communication technology and student vol-
unteering (Higher Education Academy 2014). The curriculum delivered to students
is increasingly expected to cover sustainability, with 80 % of students believing that
sustainable development should be promoted and incorporated at their university
(Drayson et al. 2013). With teachers educating the next generation it is vital that
they are informed and skilled regarding ESDGC. The following example presents
an important element of the Undergraduate experience for those wishing to embark
on a career in teaching and is informative for others wishing to develop their
ESDGC content for early years’ practitioners and teacher trainees.

6 Future Generations: Developing Education
for Sustainability and Global Citizenship
at the University of South Wales, City Campus

Provision of Education for Sustainable Development and Global Citizenship has
been a significant element of the B.A. (Hons) Education and Linked Name Awards
degree which has been running at the University of South Wales for over ten years.
The aim of the degree is to prepare students for a career in the field of education,
with specific pathways offered in Education, Inclusive Education and Early Years.
At the heart of the course is a commitment to link students’ academic learning with
consistent, meaningful experience in a number of educational settings. As well as
some specific modules tailored to each pathway, all students take a professional
practice module which involves spending one day a week, throughout the academic
year, in a local educational setting. The students also undertake two ‘block practice’
weeks each year, where they spend the full week in the setting. This enables
students to develop their understanding of the links between the theory studied on
campus and the practice observed in settings.

In accordance with the Welsh Government’s agenda, ESDGC is embedded in
both the learning and teaching of the B.A. (Hons) Education and Linked Named
Awards degree on campus, with a specific module dedicated to ESDGC in Year 3
of the degree, and with the practice observed in settings, where ESDGC forms an
integral component of the statutory curriculum for all 3—7 year olds in Wales.

Initially, the Year 3 ESDGC module focused on the Welsh Assembly Govern-
ment’s policy for Early Years’ education and was taught through a traditional
academic approach. While it was underpinned by the Welsh Government’s



Future Generations: Developing Education ... 73

commitment to sustainable development as a “central organising principle” (Welsh
Assembly Government 2009a, p. 8), the objective of this module was to deliver a
theoretical and critical understanding of the ESDGC element of the Foundation
Phase curriculum. This entailed informing students of the implications that ESDGC
policy had for wider school issues in areas such as the environment, purchasing,
transport policy and links with stakeholders, and ways to deliver lessons on issues
such as recycling and healthy eating. Lectures were a mixture of the dissemination
of current Welsh Government policy and how it had evolved, as well as examples
of how effective learning activities could be provided in line with the ethos of the
Foundation Phase. ESDGC is inherent in the aims and objectives of the Foundation
Phase as its emphasis is “on experiential learning activities both indoors and out-
doors and developing an awareness of the environment and the diversity of people
who live there, through Lifelong Learning” (Welsh Assembly Government 2008b,
p- 12). Students were provided with guidance regarding good practice through
national case studies and encouraged to compare these with a critical examination
of similar policies in other parts of the world, particularly “developed countries with
different approaches to ESDGC” (SQW Consulting 2009, p. 25). The delivery
method remained firmly rooted in a traditional ‘lecture-based’ teaching model,
important for the dissemination of information and policy requirements, but
requiring very little interaction between the students and their own engagement
with ESDGC.

On reflection it became clear that while the lectures were informative, the
approach taken to deliver the module was not adhering to the ethos of ESDGC
policy in Wales and the intention of the course to prepare students for life in the
21st century. While lectures did encourage discussion, there was very little expe-
riential learning and with such a didactic method of delivery, very little opportunity
for students to develop key 21st century skills such as creativity, problem solving
and thinking skills. It was clear that for ESDGC to be understood and engaged with
in the spirit intended by the Welsh Assembly Government, and in line with ESDGC
policy for Higher Education, the module had to taught in such a way that it was
more than just the dissemination of information to students but “an ethos that can be
embedded throughout schools, an attitude to be adopted, a value system and a way
of life” (Welsh Assembly Government 2008b, p. 4). The role of universities is key
in the development of ESDGC “since the students passing through it include a
significant percentage of young society, of an age where questioning and forming
views is critical, and of those who will be tomorrow’s leaders” (Welsh Assembly
Government 2006, p. 32). With this in mind it became clear that ESDGC should
not be confined to the Early Years pathway, but should also be introduced as an
element of other modules that all students on the B.A. (Hons) Education and Linked
Named Awards studied. The firm belief that ESDGC “is more than a body of
knowledge as it is about values and attitudes, understanding and skills” (Welsh
Assembly Government 2008b, p. 4) encouraged a new approach to be taken.

One way this challenge was addressed was through the use of participatory
workshops. Students were shown how to incorporate ESDGC into other important
areas of learning; particularly in terms of Literacy and Numeracy, and Leadership
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and Management. These workshops developed the learning skills of students so that
the students’ approach to ESDGC was seen not just in terms of integrating
“ESDGC into classroom practice” (Norcliffe and Bennell 2010, p. 1), but also about
the skills they needed for their personal and professional development: skills related
to the needs of emerging models of economic and social development which in-
volve critical thinking, problem solving, communication, collaboration and inno-
vation (OECD 2009).

For students, ESDGC has a significant impact on their future employability.
A survey commissioned by the HEA, found that 80 % of first year students “believe
sustainability skills are going to be important to their future employer” (Bone and
Agombar 2011, p. 3). For those students seeking work in the teaching profession,
whether it is at graduate or postgraduate level, the study of ESDGC provides them
with the qualities and transferable skills necessary for employment (Welsh
Assembly Government 2008b). According to the Organisation for Economic
Co-operation and Development (OECD) “preparing for the modern labour market
requires being able to manage uncertainty and change” with an emphasis not on
what people know but what can be done with that knowledge (OECD 2011, p. 3).
Combined with this is the requirement in The UK Quality Code for Higher Edu-
cation for students to show initiative and personal responsibility, and to be able to
make decisions in complex and unpredictable contexts (QAA 2014).

With the participatory workshops as the first step in terms of teaching and
learning, the next step was to ensure the student experience of ESDGC was more in
line with the Welsh Assembly Government’s statement that ESDGC involves:

... the things we do every day. It is about the big issues in the world - such as climate change,
trade, resource and environmental depletion, human rights, conflict and democracy - and
how they relate to each other and us. It is about how we treat the earth and about how we treat
each other, no matter how far apart we live (Welsh Assembly Government 2008b, p. 4).

The challenge was to find an approach that would enable students to develop
their own 21st century skills as they continued to develop their knowledge and
understanding of ESDGC in the Foundation Phase. To achieve this, ‘Wealth and
Poverty’, one of the seven themes of ESDGC (Welsh Assembly Government
2008b), provided the focus. For students for whom sustainability and global citi-
zenship often lacks “a clear and widely accepted definition” (Welsh HE Institu-
tional ESDGC Group 2010, p. 3) personal engagement with the subject is
fundamental to ensure “a re-sensitised relationship” (Stevenson 2003, p. 92).

Inspired by the important role Wales plays in the National Regional Govern-
ments for Sustainable Development (NRG4SD) and the established global links
through Wales for Africa and the Gold Star Communities to strive to achieve the
Millennium Development Goals (Welsh Assembly Government 2008b), collabo-
ration was sought with a school in the heart of the Kibera slums in Nairobi, Kenya.
Zelyn Academy is a school that feeds, clothes and educates entirely through
charitable contributions, 253 of Kibera’s most vulnerable children. Taking advan-
tage of technology in terms of video clips (filmed on a camera for which students
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raised funds) and via email and other social media, students were introduced to the
life of some of children who live in a world of extreme poverty. The ‘re-sensitised
relationship’ began with one of the directors of Zelyn Academy, Elisha Ooga,
filming the journey some of the pupils take to get to the school, allowing University
of South Wales students to see not only the levels of poverty, but also the power of
creative thinking, ingenuity and entrepreneurship. For example, there is a small
road-side hardware business in Kibera, stocked with items recovered from the
drains and sewers, which have been cleaned, polished and then put on sale for
re-use. This picture of life for children in the Kibera slums made real for the
students the importance of other issues of democratic responsibility, linking pow-
erfully to the assertion that “ESDGC seeks to find ways to raise awareness and
action to address the consequences of our life style choices and prepare us for
sustainable living in the 21st century as global citizens” (Welsh Assembly
Government 2008b, p. 3). As a result of Elisha’s film, students reflected on their
perceptions and the assumptions they had made about their ability to impact on
other’s lives. For example, a key focus of the Foundation Phase is recycling and
students had prepared a lesson on recycling to send to Zelyn Academy. Once they
had seen Elisha’s film, they recognised their lessons on recycling were not needed.

While the partnership with Zelyn raised awareness, students expressed a desire
to be more pro-active in their relationship with the school. They decided to engage
with a local High School, rather than the more familiar setting of their practice with
younger children, as it would allow them to develop their own skills of collabo-
rative working. A partnership was formed between the university students, the
leadership of Llanwern High School, Newport, their Year 8 (aged 12-13) pupils
and the pupils of Zelyn Academy. The university students delivered an assembly to
approximately 200 Year 8 pupils; introducing Zelyn Academy and the intended
‘Lesson in a Shoebox’ project. Pupils planned and prepared appropriate
literacy/numeracy lessons, in line with the Welsh statutory National Literacy and
Numeracy Framework, for which all resources needed to teach and participate in
the lesson were to fit ‘in a shoebox’. The subject of the project was chosen because
it required critical thinking, problem solving and creativity; not simply in terms of
what might be important to the children of Kibera for their education, what
experiences they might share, but also how the resources might be delivered. The
project was a success and a number of very effective lessons for literacy and
numeracy were developed. However, problems of posting resources to Nairobi,
such as cost, customs and taxes in Kenya, had to be solved, and are still an on-going
issue. In terms of skills for the university students, as well as the appropriate
communication and collaborative skills, the project helped develop their employ-
ability skills, providing them with the opportunity to deliver an assembly to a group
of students they normally did not come into contact with and work with other
professionals.
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7 Development

In September 2015, the B.A. (Hons) Early Years Education and Practice degree
replaced the current B.A. (Hons) Education and Linked Named Awards degree at
the University of South Wales. In refining a course from three separate pathways
into a single degree, the newly validated course has been able to focus on the age
that the Welsh Government describes as the critical part of childhood (Welsh
Government 2013). The new degree has attracted a high number of students who
have an interest in learning about and working with children in the Early Years and
has been created with the purpose of developing a highly employable Early Years’
workforce possessing the knowledge and practical skills to underpin the Welsh
Government’s commitment to providing every child with the best possible start in
life. The newly validated degree is underpinned by the firm commitment to building
21st century skills into the whole qualification, through content, pedagogy and a
firm belief in creative learning. For each module throughout the three year course,
clear links are made to Education for Sustainability. For example, the “Words
Matter, Numbers Count’ module delivered in Year 1 embeds digital literacy into
teaching and learning as well as discreet lectures on how literacy and numeracy are
taught in the developing world. In Year 2 the ‘Learning for Sustainability’ module
builds on much of the good practice already established in the current Year 3
ESDGC module, but with a clear objective to develop proficiency in 21st Century
skills vital to support a sustainable future. Clear emphasis is placed on digital
learning, effective communication skills and innovative entrepreneurship (in the
field of education) as core components of learning for sustainability. It is the
acquisition of these skills that will create active global citizens, who are able not
only to recognise the challenges of the 21st Century, but also be able to offer
solutions. For undergraduate students on the BA Early Years Education and
Practice degree, these skills will form part of their own learning, but also inform
their practice with Early Years’ pupils.

The vision to create, innovative, digitally literate, creative and globally aware
students demands a re-evaluation of how these skills are taught in the university
context. Traditionally, university teaching and learning has been through lectures
and seminars. Recently there has been a growing consensus that to suitably prepare
students for a world that is developing at exponential speed, universities need to
rethink their own pedagogies (Beetham 2008). Reflection on the now closed degree,
feedback from stakeholders and students, and the vision of the Welsh Assembly
Government have directed the department to rethink how Early Years’ education is
taught at the University of South Wales. For example good practice observed in the
primary and secondary sectors, as well as advice from practitioners through social
media (e.g. Twitter) have prompted an evolution in approach. Although elements of
lecture based teaching will remain, the majority of the teaching will take on the
principles of a ‘flipped learning’ approach. Flipped learning is defined as a

pedagogical approach in which direct instruction moves from the group learning space to
the individual learning space, and the resulting group space is transformed into a dynamic,



Future Generations: Developing Education ... 77

interactive learning environment where the educator guides students as they apply concepts
and engage in the subject matter (FLN, cited in Arfstrom et al. 2014, p. 5).

With relocation from a semi-rural campus to a new city campus that has con-
siderable technical support and allocated spaces for Early Years’ students, the
environment provides solid support for a more interactive, experiential learning
experience. Inspired by good practice from the foundation phase, rooms will be set
up to support students’ learning as well as their creative thinking. For example, each
semester, a class room is prepared with a variety of learning resources suitable for
Early Years’ teaching, which students will be able to use during directed time, but
also independently, to analyse and then develop learning resources to suit a variety
of audiences and purposes. At the centre of this will be the use of digital tech-
nologies, specifically the role of the iPad, enabling students to extend their infor-
mation technology skills and engage in activities (such as creating digital interactive
apps) that can develop questions of identity, access and power, judgement and
criticality (Gillen and Barton 2010). One of the underlying purposes of the
development of digital skills will be to consider how to keep the resources sus-
tainable, current and suitable for use in the developing parts of the world. The aim is
that these activities will encourage independent, creative and ‘global’ thinking and
embed these practices in each student’s approach to teaching and learning, or
indeed any other career path they choose. It is through the principles of flipped
learning, and the wide ranging support that technology offers, that students will
become more independent as learners able to develop and refine the higher order
skills of problem solving, thinking skills and creativity, all of which are vital if
universities are to provide graduates with the attitude, skills and beliefs needed to
face the issues of the 21st century.

8 Conclusion

The constant need to improve the teaching and learning experiences of students
studying on the B.A. (Hons) Early Years Education and Practice, as well as firm
commitment to the principles and ethos of ESDGC, were the main drivers behind
the development of the ‘Learning for Sustainability’ module. The existing peda-
gogy and mind-set, with its focus on knowledge acquisition rather than skills was
no longer suitable if the course was to produce students with the employability
skills demanded for 21st century life. It was, and still remains, vitally important to
provide an experience for students that meets their needs and aspirations and
challenges them to be globally aware. The early developments of the teaching of
ESDGC did go some way to meeting these needs, especially with the lessons learnt
from collaborative working with Llanwern High and Zelyn Academy. However,
despite these early small successes, including the key perception changes of stu-
dents, there are still other lessons to be learnt. For example avenues need to be
explored in terms of being more significant in helping the pupils and staff of Zelyn
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Academy and there is a clear need for more joined up thinking and more com-
prehensive links with others working in the slums.

The writer and scholar, John Schaar wrote ‘The future is not some place we are
going to, but one we are creating. The paths to it are not found but made, and the
activity of making them changes both the maker and the destination’ (cited in JISC
2009, p. 4). It is this belief that guides the pedagogy of the B.A. Early Years
Education and Practice degree and confirms the importance of ESDGC as an
underpinning principle of all we do. Understanding the breadth and depth of what it
means to be sustainable is vital if Wales is to face the challenges of the 21st century
and meet the goals for the Well-being of Future Generations (Wales) Act 2015. By
designing a degree that equips students with the knowledge and skill set needed to
meet the well-being goals set out in the 2015 Act, the course will remain vibrant,
current and sustainable. This will impact on the individual and create the kind of
citizens needed to enhance national and global well-being.
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Abstract

The environmental deterioration of the planet, caused by unsustainable
development and an unfair model, requires a global change on a political,
social, and environmental level. To boost this change it is necessary to redirect
education, and specifically Environmental Education for Sustainable Develop-
ment, to educate citizens so that they are capable of making responsible, solidary
and sustainable decisions. This requires educational initiatives promoted by
higher education institutions for reorienting teacher education towards sustain-
ability. With this aim we present and substantiate an educational teacher training
model based on the development of sustainable competencies and on the solving
of environmental problems, bridging the gap between theory and practice. Its
purpose is to enable future teachers to participate, individually and collectively,
in the improvement of social-environmental problems, local and global,
fostering sustainable life-styles, through teaching material designed for this
purpose. Its implementation and evaluation shows that this experiential
educational model promotes and favors sustainable actions in Faculties of
Educational Science, responsible for basic teacher training in Spain. It also
carries a multiplying effect, due to students’ professional perspectives, and it
could be the basis for future proposals elsewhere.
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1 Introduction

Recent reports from prestigious international organizations (GEO-5 2012; World-
watch Institute 2013) point to the rapid environmental deterioration that is currently
taking place in our planet. The underlying causes of these problems are related to
human lifestyles. Linked to this is the push for continuous economic growth, based
on the developed world’s hyper-consumption, which continues to increase as if the
capacities of the Earth were infinite (Giddens 2009; Latouche 2011). As Klein
(2014) points out, our economic and planetary systems are currently at war.

In an attempt to put a stop to this deterioration, the need for Sustainable
Development was proposed, and defined as a way of meeting the needs of the
present generation without compromising the ability of future generations to meet
their own needs (Brundtland Report 1987). At the turn of the century, the United
Nations set forth the Millennium Development Goals and even went a step further
by pointing out that development must be socially fair, financially feasible and must
not exceed the environmental limits; indicating, also, that Sustainable Development
must be global—in order to prevent certain parts of the planet from growing at the
expense of others—and all-inclusive, integrating the cultural and political spheres
(UN 2000). The solutions to the environmental problems must be sought in the
cultural, socio-economic, and political spheres of living conditions, through edu-
cation (Carlsson and Jensen 2006).

Thus, interest in education, and, in particular in Environmental Education, is
growing, as illustrated by the reviews of the field (Hines et al. 1986/1987; Rickinson
2001; Heimlich and Ardoin 2008; Gifford 2014). After forty years of research in the
field there are still unanswered questions, aspects needing further study, and some
gaps (Reid and Scott 2013). Achieving sustainable development requires commu-
nities to change habits and lifestyles, and achieving environmentally significant
behavior is dauntingly complex, both in variety and causal influences (Stern 2000).

This necessary change has to take place by empowering people to become
citizens who are informed and environmentally active, which should lead to the
transformation of the behavior of entire communities and societies (Ferreira 2013).
Consequently, schools are an opportunity for developing fair and responsible
communities that are respectful with their surroundings. To achieve this, a trans-
formation process has to take place as part of a wider social change that is necessary
to address environmental issues (Tilbury 1995).

The role of education is now conceptualized to provide opportunities to develop
the capacity to think critically, ethically, and creatively in appraising environmental
situations; to make informed decisions on those situations; and to develop the
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capacity and commitment to act individually and collectively in ways that sustain
and enhance the environment (Hicks and Holden 1995; Stevenson and Stirling
2010). This requires approaches: (i) based on students’ real participation; (ii) that
encourage reflecting on the complexity of environmental issues; (iii) that foster
critical thinking on the role of people in the system and the influence of the
socio-cultural and economic factors in their lifestyles; (iv) that promote the adop-
tion of autonomous and responsible decisions and (v) that enable the integration of
the knowledge acquired in the classroom and in the real life of the communities
(Varela-Losada et al. 2015). These approaches have to pay special attention to the
factors related to the information that people have for reorienting their way of life
and on the possible strategies to follow in order to solve a specific environmental
problem. That is to say, their knowledge on environmental action and their capacity
(necessary skills) to execute it (Alvarez and Vega 2009). This topic was already
addressed at the end of the eighties (Hines et al. 1986/1987), and is being studied
more and more due to its incidence in the didactic methodology usually used in EE,
and where teacher training plays a fundamental role.

Thus, teachers are an essential pillar to lead this change, for they are directly
responsible for the teaching and learning process. There is plenty of literature on the
impact on the teacher-student relationship in the classroom (Forbes and Zint 2010;
Roorda et al. 2011; Garcia Bacete et al. 2014) as well as on the importance of teachers
and other adults as role models for the development of environmental literacy
(Rickinson 2001; Stern et al. 2010). Notwithstanding, previous studies also reveal the
insecurity and low level of knowledge teachers have on the environment or on edu-
cational strategies in the field of EE (Forbes and Davis 2008; Eurydice 2011).
Additionally, teachers tend to reproduce previously experienced teaching models,
which refer to a transmitting type of methodology (Varela-Losada et al. 2014).

This is due to the scarce attention that education pays to preparing citizens to
achieve a sustainable future (Berryman and Sauvé 2013). The effect of university
studies in student environmental literacy shows that it is normally very limited
(Rideout 2005; Yavetz et al. 2009). Therefore, the majority of the members of the
university community are not trained in the principles that Sustainable Develop-
ment preaches and therefore they are neither aware nor prepared to act sustainably,
that is, to acquire sustainable competencies (Tilbury 2012).

Consequently, there is a need for teachers who are committed to environmental
education, through the use of uncommon pedagogical methods that are not com-
monly seen in traditional classes. Teachers need to understand the interdisciplinary
and globalized nature of environmental situations and have to be able to place
themselves within a critical paradigm (Varela-Losada et al. 2014). Thus, the role of
the University in the achievement of the objectives related to EE, as the figure
responsible for the proper training of teachers, is quite significant, for it is faced
with a profound review of its curricular activities, its management tasks and its
research works (Aznar-Minguet and Ull 2009). Teacher training should become a
means of information and communication for Sustainable Development, also
making it possible to implement it.
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2 How Can Sustainable Skills in Initial Teacher
Training Be Developed?

To respond to the demands of today’s society, the European Union is promoting a
new educational model linked to the development of competencies, in our case
focused on University level teacher training (EU 1999). These competencies are
seen as the ability to respond to complex demands and adequately carry out a
variety of tasks, combining practical skills, knowledge, motivation, ethical values,
attitudes, emotions and other social components and behaviors that come together
to achieve efficient action (OECD 2005). This movement, a feature of the com-
petencies, implies the importance of developing activities linked to reality, the need
for social interaction, and the challenging of models based exclusively on the
transmission of knowledge (Stiefel 2008). It is not enough to acquire concepts; it is
necessary to learn to put them into action, integrate them, and use them adequately
under different real-life circumstances. Thus, competencies turn into learning
achievements, instead of the mere acquisition of knowledge, fully affecting the
teaching and learning process (Bolivar 2009), and particularly the role of the
teacher.

In the field of Environmental Education many authors (Jensen and Schnack
1997; Mogensen and Schnack 2010; NAAEE 2011; UN 2011) also point out the
need to focus Environmental Education toward the development of sustainable,
based on a critical, active and participative view, which can result in citizens who
are informed, responsible and committed with the environment and with people,
and who can act to solve present-day and future problems.

From this viewpoint, sustainable competencies can be defined as complexes of
knowledge, skills, and attitudes that enable successful task performance and
problem solving with respect to real-world sustainability problems, challenges, and
opportunities (Wiek et al. 2011). But the integration of this new viewpoint is not
exempt of difficulties (Barth et al. 2007; Mogensen and Schnack 2010; Wiek et al.
2011), it is necessary to clarify what these sustainable competencies are, and design
educational proposals that contribute toward their development in order to evaluate
their achievement.

Therefore, we must search for educational models based on knowledge, where
not only skills surface, but also commitments and the willingness to act, through
educational activities that allow us to (Vega and Alvarez 2011):

(a) build a new model based on the principles of sustainability;

(b) understand the connection between the environmental, social, economic and
cultural processes;

(c) be aware of the local and global (glocal) social and environmental problems
and their relationships;

(d) train students to analyze socio-environmental conflicts, during the debate to
find alternatives and in individual and collective decision-making;

(e) promote the extension of “sustainable best practices” in different contexts and
cultures.
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Thus, the development of sustainable practices should be part of a framework of
research on sustainability and problem-solving (Jensen and Schnack 1997;
Mogensen and Mayer 2005) giving priority to the acquisition of an environmental
literacy based on critical thinking. Moreover, it should contribute to the develop-
ment of people who make knowledgeable decisions on their behavior, basically in
relation to the main environmental problems (Boyes and Stanisstreet 2012). This
would consequently relate critical thinking with an efficient use of decision-making
skills (Kincheloe 2008).

Therefore, the design of educational proposals, in addition to favoring a pro-
found understanding of the problem and the search for possible action strategies
(Réthzel and Uzzell 2009), should favor decision-making and the ability to act as
per the sustainability criteria adopted. This perspective implies that the educational
actions should seek the development of specific skills that foster sustainable actions
based on sensible decisions for real-world and complex situations. The review of
the literature on this subject by Wiek et al. (2011) indicates five basic competencies
that should be combined significantly and effectively to reach this aim:

— Systems-thinking competence is the ability to collectively analyze complex
systems across different domains (society, environment, economy, etc.) and
across different scales (local to global), thereby considering cascading effects,
inertia, feedback loops and other systemic features related to sustainability
issues and sustainability problem-solving frameworks.

— Anticipatory competence is the ability to collectively analyze, evaluate, and craft
rich “pictures” of the future related to sustainability issues and sustainability
problem-solving frameworks

— Normative competence is the ability to collectively map, specify, apply, rec-
oncile, and negotiate sustainability values, principles, goals, and targets

— Strategic competence is the ability to collectively design and implement inter-
ventions, transitions, and transformative governance strategies toward
sustainability

— Interpersonal competence is the ability to motivate, enable, and facilitate col-
laborative and participatory sustainability research and problem solving.

In this new framework, teacher training is a basic pillar. If we want education to
have the dual social function, to educate future generations through an integral
model of sustainability (synchronic and diachronic support) and to contribute to
changes in lifestyles, a reference framework for teacher training that backs up and
specifies the educational proposals will be necessary (Novo 2009). The introduction
of sustainable competencies in its curriculum implies a change in the teaching
culture, which lays down the foundations to achieve the model of human being and
society that we want to establish (UNESCO 2005).

In summary, specific actions in teacher training which help promote sustainable
lifestyles are required. Therefore, an educational model based on the development
of sustainable competencies is founded, designed and implemented, that seek to
produce an improvement in the knowledge, attitudes and intention of pro-
environmental behavior (directed at sustainability) of the aspiring teachers.
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3 Methodology

An educational model is proposed with a research-based nature and a
socio-ecological approach (Kyburz-Graber 2013), for the resolution—albeit not the
“solution”—of socio-environmental problems (which are real, complex, global,
local, and systemic problems). It is addressed from a participative and
multi-disciplinary perspective and its final aim is to contribute to their ability to act
on these problems following sustainability criteria. Through it, we attempt to show
the “applicability” of Environmental Education that is directed toward sustainability
and the resolution of real and specific problems; bridging the gap between theory
and practice and encouraging the development of sustainable competencies.

This model was carried out with a selection on socio-environmental actions that
have to do with improving the sustainability of the Faculty of Education and of the
campus (Vega Marcote and Alvarez Suarez 2011). The chosen themes dealt with
daily issues in student life, seeking certain personal and social behaviour and the
achievement of lifestyles that improve the environment, for in all of them it is to be
established their relation with the excessive consumption of the aspects analyzed
and their overall influence on environmental deterioration in other parts of the
planet. An exemplification of the approach used may be seen in Table 1. Others
proposals can be the study of the problem of the loss of diversity or acoustic
contamination, as well as the performance of school environmental audits, which
are also reported in other works by the authors (Vega and Alvarez 2012; Alvar-
ez-Suarez et al. 2014).

As the example shows, the educational experience begins by providing each
group with a text-summary of the specific problem that is going to be “researched”,
the goals of the “research” and a list of the activities to be carried out that deal with
a specific aspect of the problems involved, and, if applicable, the prior considera-
tions that need to be taken into account to carry them out. The research is executed
by distributing the task among the different groups. This means that the teams work
monographically on various sustainable management indicators, set forth with the
final aim of drafting a report, to later hold a debate and share them in a large
group. The entire process involves the students’ autonomous work supervised by
the teachers.

Of special relevance during the development process was the study of the
multi-causal complexity of environmental problems, which involves three main
tasks or procedures for its handling and resolution: (i) identify the intervening
factors, distinguishing them from other relevant facts; (ii) analyze the network of
connections among those factors; and (iii) evaluate their relative importance, that is,
determine the importance of each one as they occur in the situation studied. This
requires social and scientific criticism and is complemented by a reflection on the
process, where the data collected is analyzed, and, if applicable, whether it is
necessary to reconsider the activity plan (feedback), and the development of a set of
contents agreed upon, based on the information regarding the problems studied.
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Table 1 Example of a research project: “PROBLEMS GENERATED BY SOLID URBAN-

WASTE (SUW)

Text promoting the research (Summary)
During its everyday activities, humans generate
large amounts of different types of waste. Domestic
waste is that which originates in our own
households

It is true that in nature is a variety of organisms
(bacteria and fungi) that can break down and
transform organic matter, thus completing cycles
of matter. However, the introduction, especially as
of the 50s, of non-biodegradable synthetic products
resulted in their remaining “indefinitely” in nature.
Due to a series of factors, which include the rapid
increase in population that, moreover, resides
mainly in city centers, the use of rapidly ageing
products and the widespread use of non-returnable
containers and, above all, the production and
consumption of different no biodegradable
synthesis products, the amount of waste has
increase exponentially over the past years,
becoming a serious problem to eliminate it in a
clear and eco-friendly was. These factors have also
contributed toward the emission of gases
responsible for climate change. In our territory, an
average of 900,000 tons of Solid Urban Waste
(SUW) is produced per year

There are different technical solutions that, to a
certain extent, minimize the problem. However,
they require facilities (controlled dumps,
incinerators, composting or recycling plants, etc.),
that very often arc rejected by the public opinion.
To try to find a solution to this problem in our city,
two treatment systems were launched: an
incineration plant and a composting and recycling
complex. Notwithstanding, dumps still exist, and
many are uncontrolled

Aims

* Determine the importance of reducing
consumption and reusing/recovering SUW

« Analyze the amount and type of waste produced
locally and nationally

« Relate the amounts produced and the
characteristics of the SUW to lifestyles

« Acquire critical judgment on the suitability of the
different methods used to eliminate SUW

 Assess the environmental and economic aspects
on health related to the management of SUW

* Develop and apply individual and collective
strategies for solving environmental problems
caused by SUW

« Use different documentary sources to obtain
precise information that permits the
establishment of criteria based on the
management of SUW

« Relate the production of waste (consumption,
socio-economic models), to sustainable
development and lifestyles

* Apply the acquired knowledge to the study of the
problems generated by SUW, both locally and
globally (for example in relation to climate
change)

« Propose actions for the preservation and
improvement of the environment and its relation
to SUW

« Design didactic approaches directed at citizens in
general and Primary School students

Group distribution anil activities
Group A: SUW, what do we throw out?
Quantitative and qualitative composition, impact
Group B: SUW, how is it managed? Treatment,
environmental impact and economic management
Group C: SUW, what do we recycle? Quantitative
and qualitative composition, saving of resources
Group D: Visit to an uncontrolled
dump. Environmental impact
Group E: Visit to an incineration plant
Management and environmental impact
Group F: Visit to a composting and recycling
complex. Waste management and treatment
Group G: Other waste. Types and treatment,
environmental impact
Group H: Action proposals aimed at solving the
problems posed
Group I: Compilation of information from the
different groups and drafting of a joint report (it can
be a summary poster) that includes a glossary and
bibliography used
All (GG): Decision matrix

Role play. What to do with waste?

Design of an agreed “concept map”

Debate and proposal of individual and group

actions
Individual (TI): Design of a teaching proposal
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The didactic model posed requires for its development a series of stages, both for
on-campus and off-campus classes, where different activities are carried out as part
of the learning sequence, that make it possible to apply the different aspects of the
model (Alvarez and Vega 2009; Vega and Alvarez 2011). Their stages and their
main activities are described in Table 2 where the sustainable competencies dealt
with at all times are also described.

The initial stages of the experience are designed so that students may practice
scientific and environmental literacy in order to achieve knowledge building, which
involves the setting out and questioning of former ideas to analyze and resolve a
real problem. During these early phases, the development of the competency of
systems thinking and the strategic and anticipatory competency through the global
analysis of the theme that is the object of the study are particularly important.

It is not sufficient, however, to find solutions to specific environmental problems,
for what is considered finding an adequate solution depends on one’s own values,
especially if we bear in mind that these problems could change in the future. Thus,
the final stages of the experience are directed towards addressing the development
of competencies that favor decision-making based on sustainability criteria and
responsible behavior. For this reason, they are formulated to apply the contents to
real-life situations, so as to foster skills for the use of knowledge, decision-making,
and acting in different contexts, both individually and collectively. This would
encourage the application of the themes studied to real-life situations. These stages
deal, above all, with the development of strategic competence, anticipatory com-
petence and legislative competence through the process of identifying the condi-
tions to be changed, the study of the different solutions and of the priorities to act
sustainably on a local and global level.

It is also necessary to take into account that the Environmental Education model
that we defend includes a positive approach to collective decision-making, respect
for democracy, for different cultures, and the understanding of participation pro-
cesses. So, to develop this experience, the students must be divided into small teams
(4-5 students/group). For, although environmental and social responsibility must be
undertaken individually, it must develop into group-oriented actions. The aim is for
students to act as a community that produces and mobilizes its own knowledge
(Uskola et al. 2010) and is aware and responsible of its learning, with the purpose of
acting sustainably. Therefore, the development of interpersonal competency is
encouraged during the entire process.

Group work must be periodically coordinated in established supervised modules
and large group meetings. The role of the teachers is to guide the learning process
of the students, monitoring the work of each group, coordinating information,
providing feedback on the learning process, presented in such a way that the
difficulties which could arise during the application of this type of methodologies
could be solved.

As this is an educational model for teachers in training, the teaching proposal
could include a final stage consisting on the design of a teaching action based on the
problem under study. This last phase conveys a reflection upon the experience
carried out in the context of a transforming Environmental Education, where the
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Table 2 Stages in educational action

Stages

0. Selection of socio-environmental
problems

1. Formulation of the problems
object of the study

2. Identification of causes and
consequences

3. Identification of the conditions to
change

4. Specification of the difficulties and
establishment of priorities for action

5. Carrying out of appropriate and
sustainable actions

Main activities in each stage Competencies

Formulation of a problem:

— meaningful (with logical coherence, that
awakens students’ interest and activates
their knowledge in a new situation, which
requires the learning of new knowledge
and its transfer to a real context)

— open (based on the complexity, with
multiple solutions, that encourage debate
and that involve the use of scientific data)

Identification and formulation of the problem — Systems

based on students’ previous knowledge thinking
Selection of meaningful content for students =~ competence
Establishment of an initial work plan — Interpersonal
competence
Preparation of strategies to incorporate — Systems
information that leads us to the identification = thinking
of the causes and consequences of the competence
problem situation posed, taking into account — Strategic
the different points of view on the conflicts competence
and weighing the different factors that affect — Interpersonal
them (social, cultural and economic) competence

Information handling, selected to address the
learning obstacles that appear during the
research and that come close to their level of

knowledge

Definition of lines of action, establishing — Strategic
criteria for the selection and sequencing of competence
proposed actions, which give rise to — Anticipatory

questions such as: what can be done through =~ competence
technology and science; what has been done - Interpersonal
previously under similar conditions and what ~ competence
was the result; who is responsible for

providing solutions; to what extent can

citizens participate; what can we do

Feasibility study of the proposals to be — Strategic
carried out—what blocks and obstacles we competence
can come across during the solution — Interpersonal
processes—to direct and change them if competence

necessary, establishing different levels of
complexity to consider them feasible and
prepare a calendar of actions.

Consideration of the lines of research aimed
at looking for formulas for the resolution of
conflicts, mediation methods and new
directions and participation mechanisms

Application of the concepts learned to — Strategic
real-life situations, fostering the ability to competence
make sustainable decisions — Normative
competence
— Interpersonal
competence

Adapted from (Alvarez and Vega 2009)
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principles, aims and methodological guidelines reflected in the task that they have
carried out are different from the transmitting type traditional model. The purpose of
this final stage is to also contribute to the development of teaching skills in the
corresponding areas of knowledge.

4 Conclusions for Sustainability-Oriented Teacher Training

The importance of addressing environmental issues in teacher training is high-
lighted from the European Union (Council of the European Union 2010: 327/12),
urging Member States to equip teachers, school staff and school leaders with the
awareness, knowledge and competences required to promote and include the
principles underlying Education for Sustainable Development in their approaches to
teaching and management. Thus, academic development is necessary to provide
educators with the capacity for understanding sustainability as an overarching
conceptual framework, which can be used to reconsider the way we think and act
toward each other and the planet, and to provide them with the capacity to
undertake sustainability educational praxis (Holdsworth et al. 2013).

Accordingly, in order to check out the effectiveness of the model presented, this
proposal was evaluated comparing the effect of the educational model based on the
development of sustainable competencies as opposed to a traditional model based
on an expository teaching methodology. Thus, a study of the students’ initial sit-
uation was carried out, regarding their knowledge, attitudes and their intention of
behaviour toward the environment, not only as a starting point for their learning, but
also as a reference to evaluate the change produced. The evaluation indicates that
this is a highly effective resource for working from the point of view of Environ-
mental Education focused at sustainability—at least at a university level—in so far
as it favours significantly the development of knowledge, attitudes and
pro-environmental intentions of behaviour (aimed at sustainable) of aspiring
teachers, as can be seen in other works by the authors (Vega and Alvarez 2012;
Alvarez-Suarez et al. 2014). This has significant implications for the teaching
practice, since a more autonomous and collaborative learning are promoted on the
basis on skills development as learning objectives.

The proposed model is based on solving social and environmental problems,
local and global in nature, and therefore, that can be adapted and used in other
contexts. The proposal also involves an educational component that introduces the
contents of sustainable management in the curriculum and combines the practice
and teaching of sustainability. In this way, it facilitates the transfer of learning
toward individual and social life and enables future teachers to experiment
methodologies that are quite removed from the traditional model.

Similarly, it promotes participation, reflecting on the complexity of environ-
mental issues, critical thinking with regard to the role of people in the system and
the adoption of individual decisions that are reflexive and responsible toward the
environment and others, which are all essential requirements for an Environmental
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Education that is targeted toward action. Thus, this formulation can foster beha-
viour that is more respectful with sustainability and it also includes a multiplying
effect, due to the students’ professional outlook (teachers in training).

But we must point out that the results obtained could present difficulties to
become real behavioural changes (Gifford 2014). Therefore, new studies are being
performed to evaluate the duration of the results and the reality of the changes
obtained, along with a qualitative research regarding to the developing of compe-
tencies that would make it possible to expand and delve into its conclusions.

In short, it is necessary to redirect education toward the literacy of citizens and
communities who are not only informed and sensitized, but also capable of
adopting responsible decisions and acting sustainably before genuine and complex
situations. Teacher training is a fundamental pillar in this change in the educational
culture. Therefore, this educational model can serve as a basis for future proposals
in this field, favoring the training of citizens and communities so that they are
capable of tackling present-day and future environmental problems.

References

Alvarez, P., & Vega, P. (2009). Actitudes ambientales y conductas sostenibles: Implicaciones para
la Educacion Ambiental. Psicodidactica, 14, 245-260.

Alvarez-Suarez, P., Vega-Marcote, P., & Garcia-Mira, R. (2014). Sustainable consumption: A
teaching intervention in Higher Education. International Journal of Sustainability in Higher
Education, 15(1), 3—-15.

Aznar-Minguet, P., & Ull, M. A. (2009). La formacion de competencias basicas para el desarrollo
sostenible: El papel de la Universidad (pp. 219-237). Special issue: Revista de Educacion.

Barth, M., Godemann, J., Rieckman, M., & Stoltenberg, U. (2007). Developing key competences
for sustainable development in higher education. International Journal of Sustainability in
Higher Education, 8, 416-430.

Berryman, T., & Sauvé, L. (2013). Languages and discourses of education, environment, and
sustainable development. In R. B. Stevenson, M. Brody, J. Dillon, & A. E. J. Wals (Eds.),
International handbook of research on environmental education (p. 591). New York:
Routledge.

Bolivar, A. (2009). Deseiiar e Avaliar por Competencias na Universidade; O EEES como reto.
Vicerreitoria de Formacion e Innovacion Educativa, Universidade de Vigo, Vigo, Spain, 195 p.

Boyes, E., & Stanisstreet, M. (2012). Environmental education for behaviour change: Which
actions should be targeted? Journal of Science Education, 34, 1591-1614.

Carlsson, M., & Jensen, B. B. (2006). Encouraging environmental citizenship: The roles and
challenges for schools. In A. Dobson & D. Bell (Eds.), Environmental citizenship (p. 292).
Cambridge: MIT Press.

Council of European Union. (2010). Council conclusions on education for sustainable
development. European Union, Brussels. http://www.consilium.europa.eu/uedocs/cms_data/
docs/pressdata/en/educ/117855.pdf. Last accessed September 1, 2015.

EU. (1999). The Bologna Declaration of 19 June 1999. Joint Declaration of the European
Ministers of Education. European Union, Brussels.

Eurydice. (2011). La enseiianza de las Ciencias en Europa: politicas nacionales, practicas e
investigacion. Agencia Ejecutiva en el ambito educativo, audiovisual y cultural, Brussels.
Ferreira, J. (2013). Transformation, empowerment, and the governing of environmental conduct:

Insights to be gained from a “history of the present” approach. In R. B. Stevenson, M. Brody,


http://www.consilium.europa.eu/uedocs/cms_data/docs/pressdata/en/educ/117855.pdf
http://www.consilium.europa.eu/uedocs/cms_data/docs/pressdata/en/educ/117855.pdf

94 P. Vega-Marcote and M. Varela-Losada

J. Dillon, & A. E. J. Wals (Eds.), International handbook of research on environmental
education (p. 591). New York: Routledge.

Forbes, C. T., & Davis, E. A. (2008). Exploring preservice elementary teachers’ critique and
adaptation of science curriculum materials in respect to socioscientific issues. Science
Education, 17, 829-854.

Forbes, C. T., & Zint, M. (2010). Elementary teachers’ beliefs about, perceived competencies for,
and reported use of scientific inquiry to promote student learning about and for the
environment. The Journal of Environmental Education, 42(1), 30-42.

Garcia Bacete, F. J., Ferra, P., Monjas, M. 1., Marande, G. (2014). Las relaciones del profesorado
con el alumnado en aulas del ciclo inicial de Educacion Primaria. Adaptacion del Questionnaire
on Teacher Interaction-Early Primary (QTI-EP), 19, 1, 211-231.

GEO-5. (2012). Fifth Global Environment Outlook: Summary for Policy Makers. United Nations
Environment Programme, Nairobi. http://www.unep.org/geo/geo5.asp. Last accessed March 1,
2015.

Giddens, A. (2009). The politics of Climate Change. London: Wiley & Sons. 276 p.

Gifford, R. (2014). Environmental psychology matters. Psychology, 65, 541-585.

Heimlich, J., & Ardoin, N. (2008). Understanding behavior to understand behavior change: A
literature review. Environmental Education Research, 14(3), 215-237.

Hicks, D., & Holden, C. (1995). Exploring the future: A missing dimension in environmentale-
ducation. Environmental Education Research, 1(2), 185-193.

Hines, J.M., Hungerford, H. R., & Tomera, A. N. (1986/1987). Analysis and synthesis of research
on responsible environmental behavior: a meta-analysis. The Journal of Environmental
Education 18, 1-8.

Holdsworth, S., Thomas, 1., & Hegarty, K. (2013). Sustainability education: Theory and practice.
In R. B. Stevenson, M. Brody, J. Dillon, & A. E. J. Wals (Eds.), International handbook of
research on environmental education. NewYork: Routledge.

Jensen, B. B., & Schnack, K. (1997). The Action Competence approach in environmental
education. Environmental Education Research 3(2), 163—-178.

Kincheloe, J. L. (2008). Knowledge and critical pedagogy: An introduction. London: Springer.
296 p.

Klein, N. (2014). This changes everything: capitalism vs. the climate. Simon and Schuster, Otawa,
576 p.

Kyburz-Graber, R. (2013). Socioecological approaches to environmental education and research:
A paradigmatic response to behavioural change orientations. In R. B. Stevenson, M. Brody,
J. Dillon, & A. E. J. Wals (Eds.), International handbook of research on environmental
education (p. 591). New York: Routledge.

Latouche, S. (2011). Vers une société d’abondance frugale: Contresenset controverses de la
décroissance. Fayard: Mille et une Nuits. 180 p.

Mogensen, F., & Mayer, M. (2005). Eco-schools: Trends and divergences. A Comparative Study
on ECO-school development processes in 13 countries: Austrian Federal Ministry of
Education, Science and Culture, Viena, 51 p. http://www.ubulO.dk/downloadfiles/
comparative2.pdf. Last accessed May 1, 2015.

Mogensen, F., & Schnack, K. (2010). The action competence approach and the ‘new’ discourses
of education for sustainable development, competence and quality criteria. Environmental
Education Research, 16(1), 59-74.

NAAEE. (2011). Developing a framework for assessing environmental literacy: executive
summary. North American Association for Environmental Education, Washington. http://
www.naaee.net/sites/default/files/framework/DevFramewkAssessEnvLitOnlineEd.pdf. ~ Last
accessed March 12, 2015.

Novo, M. (2009). La Educacién Ambiental: Una genuina para el desarrollo sostenible Revista de
Educacion, Special issue, 219-237.

OECD. (2005). Definition and selection key competencies; executive summary. http://www.oecd.
org/pisa/35070367.pdf. Last accessed April 1, 2015.


http://www.unep.org/geo/geo5.asp
http://www.ubu10.dk/downloadfiles/comparative2.pdf
http://www.ubu10.dk/downloadfiles/comparative2.pdf
http://www.naaee.net/sites/default/files/framework/DevFramewkAssessEnvLitOnlineEd.pdf
http://www.naaee.net/sites/default/files/framework/DevFramewkAssessEnvLitOnlineEd.pdf
http://www.oecd.org/pisa/35070367.pdf
http://www.oecd.org/pisa/35070367.pdf

Basic Teacher Training Oriented Toward ... 95

Rithzel, N., & Uzzell, D. (2009). Transformative environmental education: A collective rehearsal
for reality. Environmental Education Research, 15(3), 263-277.

Reid, A., & Scott, W. (2013). Identifying needs in environmental education research. In R.
B. Stevenson, M. Brody, J. Dillon, & A. E. J. Wals (Eds.), International handbook of research
on environmental education (p. 591). New York: Routledge.

Rickinson, M. (2001). Learners and learning in environmental education: A critical review of the
evidence. Environmental Education Research, 7(3), 207-320.

Rideout, B. E. (2005). The effects of a brief environmental problems module on endorsement of
the New Ecological Paradigm in college students. Journal of Environmental Education, 37, 3—
11.

Roorda, D. L., Koomen, H., Spilt, J. T., & Oort, F. J. (2011). The influence of affective
teacher-student relationships on students’ school engagement and achievement: A
meta-analytic approach. Review of Educational Research, 8(4), 493-529.

Stern, P. C. (2000). Toward a coherent theory of environmentally significant behaviour. Journal of
Social Issues, 56, 407-424.

Stern, M. J., Powell, R. B., & Ardoin, N. M. (2010). Evaluating a constructivist and culturally
responsive approach to environmental education for diverse audiences. Journal of Environ-
mental Education, 42(2), 109-122.

Stiefel, B. M. (2008). Competencias Basicas: Hacia un Nuevo Paradigma Educativo. Madrid:
Narcea. 201 p.

Stevenson. R. & Stirling, C. (2010). Environmental learning agency in diverse cultural contexts.
In R. Stevenson, & J. Dillon, Engaging environmental education: Learning, culture and
agency (254 p.). Rotterdam: Sense Publishers.

Tilbury, D. (1995). Environmental education for sustainability: Defining the new focus of
environmental education in the 1990s. Environmental Education Research, 1, 195-212.

Tilbury, D. (2012). Higher education for sustainability: A global overview of commitment and
progress. In Higher Education in the World; Higher Education’s Commitment to Sustainabil-
ity: from Understanding to Action. Hampshire: Palgrave MacMillan (185 p.).

UN. (2000). 55/2. United Nations Millennium Declaration. General Assembly of United Nations.
http://www.un.org/millennium/declaration/ares552e.htm. Last accessed May 1, 2015.

UN. (2011). Learning for the future: Competences in education for sustainable development;
Economic Commission for Europe, Geneve. http://www.unece.org/fileadmin/DAM/env/esd/
ESD_Publications/Competences_Publication.pdf. Last accessed March 21, 2015.

UNESCO. (2005). Decade for sustainable development United Nations Decade (2005-2014).
Vision and definition of ESD. http://portal.unesco.org. Last accessed April 22, 2015.

Uskola, A., Maguregi, G., & Jiménez-Aleixandre, M. P. (2010). The use of criteria in
argumentation and the construction of environmental concepts: A university case study.
International Journal of Science Education, 32, 17.

Varela-Losada, M., Pérez-Rodriguez, U., & Alvarez-Lires, M. (2014). Desarrollo de competencias
docentes a partir de metodologias participativas aplicadas a educacion ambiental. Formacion
Universitaria, 7(6), 27-36.

Varela-Losada, M., Vega-Marcote, P., Pérez-Rodriguez, P., & Alvarez-Lires, M. (2015). Going to
action? A literature review on educational proposals in formal Environmental Education,
Environmental Education Research, doi:10.1080/13504622.2015.1101751

Vega Marcote, P., & Alvarez Suérez, P. (2011). La Agenda 21 y la Huella Ecolégica como
instrumentos para lograr una Universidad Sostenible. Enserianza de las Ciencias, 29(2), 207—
220.

Vega, P., y Alvarez, P. (2012). Training of teachers in Spain towards sustainability.
Implementation and analysis of “ecometodologia”. European Journal of Teacher Education,
35(4), 494-510.


http://www.un.org/millennium/declaration/ares552e.htm
http://www.unece.org/fileadmin/DAM/env/esd/ESD_Publications/Competences_Publication.pdf
http://www.unece.org/fileadmin/DAM/env/esd/ESD_Publications/Competences_Publication.pdf
http://portal.unesco.org
http://dx.doi.org/10.1080/13504622.2015.1101751

96 P. Vega-Marcote and M. Varela-Losada

Wiek, A., Withycombe, L., & Redman, C. L. (2011). Key competencies in sustainability: A
reference framework for academic program development. Sustainability, 6, 203-218.

Worldwatch Institute. (2013). State of the World: Is sustainability still possible? Washington: The
Worldwatch Institute. 200 p.

Yavetz, B., D. Goldman, & Pe’er, S. (2009). Environmental literacy of pre-service teachers in
Israel: A comparison between students at the onset and end of their studies. Environmental
Education Research 15(4), 393-415.

Author Biographies

Pedro Vega-Marcote is a full Professor in the Faculty of Educational Sciences at the University of
Coruiia. Currently his research interests focus on the field of: Teacher training in Environmental
Education and Sustainable Development, the Ecological Footprint and reduction of emissions of
Greenhouse Gases, the implementation of Agenda 21 at the University and Municipalities (A21L)
and in Experimental Science Teaching.

Mercedes Varela-Losada is a lecturer in the Faculty of Educational Sciences and Sport at the
University of Vigo (Spain). She is currently working on her PhD on Environmental Education and
Sustainable Development. Her research interests also focus on Experimental Science Teaching and
teaching methodologies.



Jennie Winter, Debby Cotton and Paul Warwick

Abstract

This chapter reports on an innovative approach to in-service teacher education
focusing on Education for Sustainable Development (ESD) aimed at faculty in a
UK university. Building on the underpinning philosophies that characterise
sustainability education: participation, experiential learning and authenticity, a
module on ESD was designed which at first flipped and then moved beyond the
classroom. An online resource was developed to house the necessary declarative
content which student-teachers accessed before the class. Class time was then
spent within deliberative, dialogic and ‘walkabout’ learning spaces. These
included a critically informed tour of the university campus and community
exploring the ‘unseen university’, following energy and waste processes,
evaluating accessibility and inclusivity and considering the university as an
example of an organisation in transition. They also afforded the opportunity for
student-teachers to meet key sustainability individuals from procurement,
estates, marketing and finances, as well as curriculum champions and of course
students themselves. Discussions took place in boiler rooms, on stairwells, in
coffee shops and in parks. Following an action research strategy for change
leadership, student-teachers collaboratively and critically dissected these expe-
riences and negotiated assignments which were not only informed by these
experiences but that sought to address specific sustainability needs identified on
our journeying through the university as a manifold learning space. At the end of
the course, student-teachers used the UNECE (Learning for the future:
competencies in education for sustainable development. UNECE, Geneva,
2012) framework for Competences in Education for Sustainable Development to
assess what had been learnt and where to focus ongoing CPD. The course has
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proved popular in its home institution and has been showcased as an example of
good practice by the European Communion through their ‘Lifelong Learning
Programme’ (Mader et al. in State of the Art report: mapping opportunities for
developing education for sustainable development competences in the UE4SD
partner countries. University Educators for Sustainable Development, Chel-
tenham, 2014).

1 Introduction

The United Nations ‘Decade of Education for Sustainable Development’ (DESD)
(2005-2014) has provided a focus for the development of a variety of educational
activities around sustainability. The United Nations Educational, Scientific and
Cultural Organisation stated that the over-arching goal of the DESD was to inte-
grate the values of sustainable development into all aspects of education and
learning in every education sector (UNESCO 2014). In the UK, although support
for ESD in Higher Education (HE) has been both spatially and temporally piece-
meal, there is evidence both of demand from students (Drayson et al. 2012), and
enthusiasm from staff (Cotton et al. 2007). The Higher Education Funding Council
for England produced its first sustainability policy and strategy in 2005 (HEFCE
2005) and although later HEFCE publications were somewhat less wholeheartedly
supportive of sustainability in the curriculum, the UK Quality Assurance Agency
have also taken up the mantle, producing a Guidance document for UK HE pro-
viders on ESD (QAA 2014). Thus, sustainability issues have been moving towards
the mainstream of academic discussions, aided by the development of People and
Planet’s ‘Green League’, which has reported annually since 2007, and the rapid
growth of the ‘Green Gown Awards’ (reflecting ESD innovation amongst other
aspects of sustainability).

However, despite a global movement that has highlighted the need for sus-
tainable development and emphasised the role that HE could play—through
research, improving environmental management on campuses, and ESD (Sterling
et al. 2013; Wals 2014), progress in campus greening continues to be more rapid—
and less contested—than embedding sustainable development in the HE curriculum
(Tilbury 2011). The reasons for the slow pace of change in teaching and learning
have been widely discussed in the literature, and a key limiting factor is expertise of
teaching staff and conceptual confusion. Research has established that both staff and
students struggle to understand the range of the term, ‘sustainability’, focusing
primarily on the environmental dimensions rather than integrating this with social
and economic aspects (Bone and Agombar 2011; Kagawa 2007). In addition, there
are considerable difficulties associated with helping students to develop the personal
and social capacities which are important in ESD, especially when desired out-
comes are complex and unpredictable (Cotton et al. 2012). Perhaps because of these
barriers, there is little evidence that ESD is routinely embedded across HE curricula
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or in academic staff development programmes—although clearly pockets of good
practice in both exist.

In order to prompt a step-change in ESD activities within HE, considerable efforts
need to be expended in the sphere of teacher education aimed at in-service HE
teaching staff (often termed faculty development or educational development).
Innovative practices are needed to overcome the limited perspectives of ESD
commonly constrained by disciplinary silos. The emergent nomenclature around
sustainability, sustainable development and ESD suggest these are contested con-
ceptual territories tightly constrained by socio-political geographical context (Ble-
witt 2008). However, increasing consensus that ESD is an important vehicle for
pursuing sustainability has emerged and over time greater understanding of the
cultural implications of sustainability has led to opportunities for innovation. Edu-
cators have started to move away from the confines of positivist, transmissive forms
of pedagogy to explore interpretivist and socially critical approaches which better
engender the characteristics of a sustainability orientated population (Robottom and
Hart 1993); declarative and metacognitive competencies, self-reflection and
awareness of the inter-connectedness of human and natural systems (Sterling 2004).
In an HE context, this involves the development of systemic and epistemic thinking
skills; responses that transcend discipline and other models of institutional organi-
sation and call for institutional and organisational transformation founded on par-
ticipation, experiential learning and authenticity (Winter et al. 2015a).

The significant consequences of such a change in perspective—were it to be widely
adopted—indicate the need for increasing support for HE educators tasked with
enthusing and creating a sustainability-cognisant graduate population. As well as
suggesting a shift in pedagogic approach, there are increasing international efforts to
generate taxonomies of knowledge, values and skills which can be used as measurable
outcomes of ESD across disciplinary divides. In the UK these are commonly referred
to as ‘literacies’ and salientexamples have been developed by scholars including Dawe
et al. (2005), Parkin et al. (2004), and Stibbe and Luna (2009). Underpinning these
taxonomies are ideas about appropriate educator aptitudes and capabilities (Mader
etal. 2014; Willy 2008). In the UNESCO report ‘Learning: the treasure within’, Delors
et al. (1996) recognize four pillars for education of 21st Century: learning to know,
learning to do, learning to be and learning to live together. These have been re-worked
as a framework of competencies for educators in ESD by UNECE (2012) (Fig. 1) and
have been widely communicated throughout the global HE sector.

Learning to know Holistic approach Integrative thinking and practice

Learning to do R i
) Envisioning change —> Past, present and future

Learning to be :
& Achieving transformation l:egotgfl’ pedagogy and education
sy

Learning to live together

Fig. 1 Competencies for educators in ESD (abridged version—full model available at http:/
insight.glos.ac.uk/sustainability/Education/Pages/UNECE.aspx)
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In UK HE, however, calls for ESD educator competencies must compete with
other drivers for enhancing teaching quality, as well as the potentially conflicting
interests of research and enterprise. Awareness of the value of continuing profes-
sional development (CPD) for teachers in HE has increased in response to a
changing landscape motivated in part by policy developments and paralleled by
changes to fee structures which position students as ‘consumers’ of HE. This has
led to the growing provision of faculty or educational development in UK Higher
Education Institutions (HEIs) which consists of a range of activities including
introducing new lecturers to ‘best’ practice in teaching and learning, to pedagogic
activities and themes, and to pedagogic research. As yet there is no nationally
recognised mandatory accreditation of new university educators although recog-
nition opportunities do exist through organisations like the Higher Education
Academy (HEA), the professional association for Staff and Educational Developers
(SEDA) and various other bodies. Provision and content of teaching-related CPD—
including consideration or embedding of ESD—is currently dependent on local
institutional priorities and the capacity/willingness of the CPD provider.

2 The Plymouth Context

Throughout the UNDESD, Plymouth University has worked towards becoming an
international leader in ESD at HE level. In 2005 the University benefited from
significant funding from HEFCE and was able to establish the Centre for Sus-
tainable Futures (CSF) as a Centre for Excellence in Teaching and Learning in
ESD. The CSF built on well-established ESD research and teaching practice at
Plymouth University in order to advance ESD through an integrated approach to
curriculum innovation. It developed a holistic model for whole institutional change
that has been referred to as the 4 C’s model of Campus, Curriculum, Community
and Culture. From its start, the bold vision of the CSF has been to “develop a
strategy and activities that could transform the university towards a state where
sustainability permeated the curricula, physical campus, and the whole institutional
culture” (Sterling et al. 2013 p. 41). Pursuing this vision has led to a range of
positive steps towards the sustainable university including the creation of the
University’s sustainability strategy in 2008. CSF has been able to serve as a hub
supporting a wide variety of faculty from across all departments in pioneering
curriculum change and associated research. More recently it has also resulted in a
range of ESD initiatives co-developed with or led by students.

Over the last ten years Plymouth’s ESD reputation both nationally and inter-
nationally has grown, with numerous awards and accolades received by the insti-
tution and individual staff members for their pioneering contribution to teaching
and learning. Most recently in 2014 Plymouth University was recognised as the top
UK institution in the People and Planet Green League and was also awarded three
Green Gown Awards by the Environmental Association for Universities and Col-
leges (EAUC), in recognition of exceptional sustainability initiatives.
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e Identify an appropriate topic and explain its significance in relation to academic or
professional practice

®  Construct theoretically-informed arguments about the topic and critically analyse its
relationship to academic or professional practice

®  Generate new ideas or connections and reflect on their impact on your own academic
or professional practice earning outcomes

Fig. 2 Learning outcomes for the ESD Negotiated Study Module

Throughout this time, internal reviews have highlighted the vital role of a broad
suite of CPD opportunities for academic staff in ESD. Increasingly emphasis has
been placed on training that engages staff in apt ESD pedagogies; supporting the
active, participatory, experiential and interdisciplinary engagement of students
(Peterson and Warwick 2015). Within this aspect of work it has also been recog-
nised that it is vital that formal and accredited pathways are provided for new staff
to engage in ESD. This leads us to innovative work in the area of Educational
Development.

For the most part Educational Development in the UK has not embraced ESD
tending to focus on instead on generic concepts of teaching and learning. Yet in
Plymouth the holistic approach taken by the university necessitated a response from
the Educational Development unit. This began a conversation of where and how to
fit ESD into an already crowded curriculum which (with good fortune) ran parallel
to like discussions about other teaching and learning topics which led to transfor-
mation of the curriculum.

There is a long history of Educational Development at Plymouth which is
manifest in the current offer of an accredited teaching course for new lecturers, the
Postgraduate Certificate in Academic Practice (PGCAP). This is a level 7 course
which consists of a core module (30 credits) and either a pedagogic research
module (30 credits) or two ‘Negotiated Study Modules’ (NSM) at 15 credits each
(20 h contact time and a further 180 h independent study time). The NSM is an
umbrella module which houses a range of important HE topics which share learning
outcomes and quality assurance processes but differ in terms of content. This is
where the ESD Module discussed in this chapter sits, which inevitably impacts on
how it has been conceptualised: for example, the learning outcomes (Fig. 2) are
necessarily generic to allow for the diversity of the topics studied through the
NSMs, and the negotiated element of the module means that students have an input
into the assessment criteria and format for their assignment.

3 The Sustainability Education Negotiated Study Module

The module was initially designed to provide an introduction and toolkit for the
new educator interested in embedding sustainability into their teaching and student
learning. The learning outcomes were addressed through a series of topics around
which teaching was organised:
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e Introduction to the historical context of ESD and its diffusion through to con-
temporary policy and practice in HE.

e Exploring different paradigms and positions.

e Learning theories and pedagogy; exploring experiential, transformative, indi-
vidual and social approaches.

e Implementation; critically evaluate whole institution responses, the formal,
informal and campus curricula and interdisciplinarity.

The first year the module ran it was taught in a classroom, using PowerPoint to
convey information to participants but with a heavy emphasis on peer discussion to
share knowledge and ideas about the content. The module was therefore interactive
to some extent; students led elements of the discussion and were instrumental in
choosing the form of assignment, however, despite being offered the opportunity to
select an alternative form of assessment, they unanimously chose to submit essays.
Although participants met the learning outcomes and passed the assessment—
questions arose in the tutor’s mind about the extent to which content and delivery
could be ‘transformed’ within the context of the current system. This motivated a
process of reflection and curriculum change which began with considering the
module’s learning outcomes, content, teaching/learning activities and assessment
criteria to ascertain the extent to which these were constructively aligned (Biggs and
Tang 2007). It was recognised through this process that the philosophies under-
pinning the content of the module sat uneasily with the pedagogies employed in its
delivery; there was little to differentiate the delivery from traditional HE pedagogy
or to align it with the philosophical and applied underpinnings of ESD. Where there
had been opportunities for risk taking and modelling good practice there were
instead tensions and dissonance. This formed the basis for curriculum change, the
aim of which was to reflect better the principles of ESD in the module teaching.

Through considering the literature about educator competencies and sustain-
ability literacies, we decided to align the content of the module with the under-
pinning philosophies of ESD. The existing academic content would be used to
underpin a pedagogic approach which utilised the University campus and opera-
tions to provide an immersive experience encompassing the critical elements of
‘learning to know, learning to do, learning to be and learning to live together’
(Delors et al. 1996). The university is an excellent example of an organisation in
sustainability transition (Jones et al. 2010) and includes elements which are suc-
cessfully drawn together—as well as those which remain in tension. In effect, the
campus was utilised as the classroom and provided authentic learning opportunities
arising out of participant interactions with their environment through a genuine,
exploratory and situated experience. Although fieldwork is an oft-utilised pedagogy
in HE (Hill and Woodland, 2002) the university campus and organisation are not
commonly used as vehicles for learning. However, using the campus as a way of
building on existing connections to place can provide an enhanced learning
experience. “Place is ... a way of seeing, knowing and understanding the world.
When we look at the world as a world of places we see different things. We see
attachments and connections between people and place (Cresswell 2004 p. 11).”
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Kagawa (2007 p. 320) suggests the campus as a possible catalyst for exemplifying
“the interconnectedness of social, economic and environmental interests creating a
‘sustainability orientated pedagogy of place.” The campus can provide a
subject-neutral forum through which sustainability can be experienced, discussed,
critiqued and reflected upon regardless of the “limitations of [disciplinary] tunnel
vision (Jucker 2002 p. 13).”

In moving out of the classroom and into the campus environment, an alternative
pedagogic approach was needed. In this example, the new model drew on recent
developments focused on ‘flipping’ the classroom (Berrett 2012; Mazur 2009)
where participants gain first-exposure learning prior to class and focus on the
processing part of learning (synthesizing, analysing, problem-solving, etc.) in class
with the support of peers and the tutor (Brame ND). The content that had informed
the original lectures was used to create a series of online resources in ‘Xerte’
(Nottingham University ND) which presented information relevant to the learning
outcomes. The resource also presented interactive activities which the tutor linked
to the face-to-face sessions. These activities encouraged participants to engage prior
to the sessions, and come prepared with some content knowledge, questions and
comments. (This resource has also been used by academics at Plymouth and beyond
as a stand-alone introduction to ESD).

The face-to-face sessions were then freed up to pursue the holistic and experi-
ential introduction to Plymouth University as a sustainability community. This was
undertaken through a series of meetings, discussions and activities as presented in
Fig. 3. Participants undertook pre-class activities which helped them prepare for the
sessions. The first part of the teaching session was used to discuss new knowledge
and place it into the Plymouth context by designing questions and themes to use
with the significant individuals and activities that were scheduled for the day.
Discussions with university staff took place in situ depending on the individual and
theme, so for example the discussion with the Head of Estates took place on a tour
of the university taking in boiler rooms, kitchens, recycling and waste facilities etc.
The Student Union officer was met in the Student Union where a tour of progress in
sustainability took place including a coffee and chat with students involved in
sustainability-themed volunteering. Sometimes we made it back to the classroom to
regroup and reflect; sometimes we did this in coffee shops or corridors. As we
explored the university we observed the formal informal and hidden aspects of the
sustainability curriculum (Cotton et al. 2013; Winter and Cotton 2012; Winter et al.
2012) and the day always ended with a reflective discussion to summarise our
experiences and prepare next steps.

Through provision of content, activities and discussions, participants were able
to gain an understanding of the strengths, weaknesses, links and complexities
inherent in creating and maintaining a sustainability university and link this to
curriculum opportunities. This better aligned ESD and academic development
highlighting that “In general, good sustainable development pedagogy is often
simply good pedagogy (HEFCE 2008 p. 34),” and provided participants with
first-hand experience of the sustainability community of the university. Assign-
ments became much more innovative and applied, and students were encouraged to
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Pre-class activity

In-class activity

Introduction to the historical
context of ESD

Xerte URL -
https://xerte.plymouth.ac.uk/xerte/pla
y.php?template_id=151

Background research on significant
individuals and roles in the university
Suggested reading

Xerte activities

Significant Individuals—
e Head of ESD in the curriculum
e Educational Developers

In-class activities -
e Defining Sustainability Exploring
sustainability through everyday objects
® SD in HE - strengths and weaknesses
e Visiting the Centre for Sustainable Futures

Exploring different paradigms and
positions on ESD

Xerte URL —
https://xerte.plymouth.ac.uk/xerte/pla
y.php?template_id=158

Background research on significant
individuals and roles in the university
Suggested reading

Xerte activities

Significant individuals —
® Head of ESD in the curriculum
® Previous students
In-class activities -
e Exploring personal values and their impact
on teaching
® Discussing links between content and
pedagogy
® Personal reflection on competencies as an
ESD educator (UNECE 2012)

Learning theories and pedagogy*
Xerte URL —
https://xerte.plymouth.ac.uk/xerte/pla
y.php?template_id=160

Background research on significant
individuals and roles in the university
Suggested reading

Xerte activities

Significant individuals —

® Head of ESD in the curriculum

® Previous students

e Student Union Environmental Officer

In class activities -

e Designing curriculum change — taking
current teaching practice and making more
sustainable

® Teaching outside - moving the classroom to
the park - benefits and disadvantages

® Making connections with the informal

curriculum — designing links with student
groups

*  Walkabout of university making videos of
evidence of sustainability and exploiting
learning opportunities

Implementation**

Xerte URL —
https://xerte.plymouth.ac.uk/xerte/pla
y.php?template_id=213

Background research on significant
individuals and roles in the university
Suggested reading

Xerte activities

Significant individuals —
® Sustainability Manager
e Head of Estates
e Head of Procurement
o Head of Marketing
o Student Union Environment Officer
o Students

In class activities -

e Walkabout of university visiting boiler
rooms, waste processing plant/ catering
sites/student union/ outdoor learning spaces/
institute supporting sustainability research
with relevant significant individuals
discussing links between the different
processes, event and activities

e Working in interdisciplinary teams to
develop briefs for teaching sustainability
together

e Analysing how the University markets its
sustainability credentials alongside other
competing agendas

*These elements were supported by Sterling (2012), Winter (2015) and Winter et al. (2015b).

Fig. 3 Detail of flipped classroom by teaching theme
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consider submitting alternative assessment formats by a formative assignment
which tasked them with making a short video about their position on sustainability
education and what it meant for their teaching. Video is a useful way to capture and
discuss learning and is increasingly accessible to students through the ubiquity and
affordability of personal technologies (Attwell and Hughes 2010).

The videos were uploaded to the Digital Learning Environment (Moodle) where
an online discussion about each one took place with critical commentary provided
to guide final submissions. Summative assignments were much more varied and
included; the redesign of a programme in architecture, a music concert using a junk
orchestra, a conference presentation, a briefing paper on using the campus for
learning in Geography and a draft journal article.

The module is now in its fourth year and continued evaluation has generated
evidence about strengths and weaknesses. Feedback from students has been very
positive, with satisfaction for the module consistently high (100 %) as is participant
engagement and perceived contribution to professional development (both 100 %).
Participants have offered the following statements around which highlight how the
module impacts on lecturers’ professional development:

Their experience of sustainability pedagogies

e ‘The module opened my eyes, it was lively and real, it was not process driven
and unrelated to real people’.

e It was wonderful to have some freedom in the assignment’.

e ‘Group formative discussion, based on videos produced by NSM students, led to
something of an epiphany. It became clear that, in interdisciplinary interactions
around sustainability, involving my own discipline requires the twofold case to
be clearly made that: philosophical realism is indispensable to engineering and
the physical sciences; but philosophical realism does not inevitably mean a
positivist epistemology, with all the difficulties that the latter would raise for
experts in the humanities and social sciences’.

Embedding ESD into current curricula

e ‘This course enabled me to integrate sustainability as part of the curriculum’.

Developing a community of practice

e ‘Interviewing and interacting with key stakeholders across Plymouth University
had the most significant impact on me’.

Interdisciplinarity

e ‘The module helped me to approach pedagogy and research in a much more
interdisciplinary way and to learn from others’ experiences’
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Innovation

e ‘Doing the video prep for this module encouraged me to set a podcast for 100
students which I would not have done otherwise’.

e “Writing the assignment has helped in an ongoing process of clarifying my
thinking about how undergraduate teaching in fluid mechanics can be rearrange
to make available information on the use, for building ventilation and other fluid
delivery systems, of renewable energy sources, particularly the buoyancy
associated with naturally-occurring temperature differences and with waste heat
from machinery, as an alternative to turbo-machinery powered by grid elec-
tricity. As a result, I now believe I may be able to implement this reform in time
for delivery in stage 4 in the 2016-2017 academic year’.

In addition to this positive feedback it is evident that many students went on to
undertake other ESD-related CPD including attending conferences, running
workshops and publishing papers. However, tutor reflections and participant
feedback have also led to recommendations for future change. For example, at
present participants elect to take the module and so engagement with the ESD
agenda remains largely optional. This could be addressed by articulating the close
links between ESD and academic development within the core offer. In addition,
more work with experienced academics and teaching teams with regard to
embedding sustainability across the curriculum is planned and in progress. Working
with staff at a range of levels within the institution is important to ensure that
change is not left to lone enthusiasts and that those faculty inspired by the ESD
module are supported to make further changes to the curriculum. This does how-
ever require buy in from what are already very busy people and this is brokered
through good will and the increasing involvement of the CSF. We see this as a
crucial area for future development so that relationships between CSF and new
lecturing staff are formed and the suite of CSF funding, resources and personnel to
support future research and innovation are made more easily accessible to the
participants once they have completed the course.

4 Conclusion

UNESCQO'’s Global Action Plan for ESD, following on from the UNDESD, con-
tinues the call for universities to lead on the sustainability agenda and emphasises
the ongoing need for whole institutional change. This chapter has argued that a key
aspect in this mandate to transform the university towards sustainability is teacher
education aimed at new and existing HE teaching staff. As highlighted by the
UNECE (2012), ESD requires educators to have a broad range of competencies that
are not easily or quickly developed. At Plymouth University our experiences have
revealed the importance of HE professional development opportunities that embody
the participatory, experiential and interdisciplinary pedagogical approaches that are
congruent with the aims of ESD. Focusing on a specific accredited ESD teacher
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education module we have seen the value of changing the very fabric of the course
so that its aims and content could shift from an academic perspective on ESD to a
holistic, systemic and experiential introduction to the University as a sustainability
community and an organisation in sustainability transition. It has encouraged
module participants to engage in ESD as ‘critical creatives’; identifying where and
how their teaching, and more importantly their students’ learning, could contribute
to the University moving ever closer towards its sustainability aspirations.
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Annette Gough

Abstract

Since the earliest formulations of the UN goals for environmental education
(EE) at the Belgrade conference (1975), through the reconceptualization of
education for sustainable development (ESD) at the World Summit on
Sustainable Development in Johannesburg (2002), to The Future We Want
(2012), teacher education—at pre-service and in-service levels and across
primary and secondary education—has been regarded as being essential for
achieving sustainable development. In response, the UNESCO-UNEP Interna-
tional Environmental Education Programme (IEEP) published prototypes for
teacher education at elementary and middle school levels in the 1980s, and
UNESCO published Guidelines and Recommendations for Reorienting Teacher
Education to Address Sustainability (Hopkins and McKeown 2005) and
continues to support related programmes. However, despite these many
attempts, there is recurring testimony to the almost universal lack of success
in introducing coherent or consistent programmes of EE/ESD into teacher
education courses. This essay discusses these and other strategies for re-orienting
teacher education through pedagogy and whole school system approaches while
acknowledging that the teacher education institutions themselves are often the
biggest obstacles.
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1 Introduction

Teachers have long been identified as a major target audience for environmental
education: The Belgrade Charter (1975) and recommendations 17 and 18 from the
1977 Thbilisi Intergovernmental Conference on Environmental Education
(UNESCO 1978) specifically refer to pre-service teacher education and in-service
teacher education and call for teacher education to include environmental educa-
tion. These early recommendations were framed around the belief that all teachers
need “to understand the importance of environmental emphasis in their teaching”
and so “environmental sciences and environmental education [need to] be included
in curricula for pre-service teacher education” and that “the necessary steps [are
taken] to make in-service training of teachers in environmental education available
for all who need it” (UNESCO 1978, pp. 35-36).

There is no doubt that teacher education is essential to achieving ESD. With about
59 million teachers worldwide, and an annual turnover rate of 5-10 %, teachers are
an obvious significant target group. The issue is, however, how to reach them and
what to teach them as part of the ESD agenda. The UN Decade of Education for
Sustainable Development implementation scheme (UNESCO 2005) recognized that
educators and trainers needed to be assisted with the relevant knowledge and
information to address ESD. However, the Review of Contexts and Structures for
Education for Sustainable Development 2009 (Wals 2009, pp. 50-51) noted that

The extent to which ESD has been integrated into teacher education programmes is unclear
as: 1) limited knowledge of ESD at all levels is still a fundamental challenge and, in many
cases, ESD has yet to move beyond a focus on the environment in many training pro-
grammes; 2) ESD is still often carried out by a limited number of teacher training insti-
tutions at the national level and needs to be further mainstreamed; and 3) more policy
support is needed to guide ESD in teacher education and professional development.

The follow-up report on the Decade (Wals and Nolan 2012) did not have teacher
education as part of its monitoring and evaluation brief, but it still noted the
importance of teacher education to primary and secondary education.

Teacher education, and curriculum, continued to be a focus in the Future We
Want, the outcomes document from the 2012 Rio+20 United Nations Conference
on Sustainable Development: “We therefore resolve to improve the capacity of our
education systems to prepare people to pursue sustainable development, including
through enhanced teacher training, [and] the development of sustainability curric-
ula” (United Nations 2012, p. 44).

Teacher educators who were conscious of and engaged with the environmental
education movement responded to these calls for environmental education in teacher
education through a range of individual and group projects for both pre-service and
in-service teacher education (see, for example, Fien 1998; McKeown and Hopkins
2002; Kyburz-Graber et al. 2006; Ferreira et al. 2006; McKeown and Nolet 2013).
Many of these initiatives had a curriculum focus on increasing teachers’ awareness
of environmental issues and environmental content knowledge, but a few were
concerned with pedagogy and recognizing the need for changing worldviews.
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However, teacher education institutions are generally autonomous in what they
teach, within the confines of the accreditation requirements of their context, and
they often play games with the rules. In Scotland, for example, there are guidelines
that teachers are required to be “knowledgeable about sustainable development and
competent to contribute to ESD” (Higgins and Kirk 2002, p. 9), but it is an option
for teacher education institutions to teach ESD and to determine how much
emphasis is given to it. If teachers, and ultimately their students, are to understand
ESD then there is a need for more stringent policies and guidance to ensure that
teacher education programmes everywhere include ESD in their core content.

This essay reviews a range of international and local initiatives and strategies for
re-orienting teacher education to address ESD, through curriculum, pedagogy and
whole school system approaches, from the 1980s through to future directions; it is
not an empirical study.

2 Early Initiatives

At an international level, in the 1980s the UNESCO-UNEP International Envi-
ronmental Education Programme (IEEP) commissioned and published the thirty
volumes of its Environmental Education Series (the “Green Books™) to support
various aspects of teacher education. These include pre-service or in-service teacher
training modules and programmes (11 of the 30 volumes), education modules for
classroom use (7), guides and approaches to various aspects of environmental
education (9), and trend paper or surveys (3). These volumes were intended to
support the implementation of environmental education in member countries.

The Environment and Schools Initiative (ENSI) Project started in 1986, initially
funded by the Organisation for Economic Co-operation and Development (OECD),
was an in-service-like teacher education project. However, this project was different
from the usual series of workshops for classroom teachers that comprise in-service
teacher education in that it was action research based where teachers and schools
worked with researchers in developing their practice. The initial ENSI Project has
gone on to be a decentralized international network that brings together school
initiatives, educators and other stakeholders in several countries to promote and
understand activities promoting sustainable development in schools and their
communities. It has sponsored a number of projects, including Quality Criteria for
ESD-Schools: Guidelines to enhance the quality of Education for Sustainable
Development (Breiting et al. 2005), which are useful in both pre-service and
in-service teacher education settings. For example, the Breiting et al. (2005) doc-
ument presents a non-exhaustive list of ‘quality criteria’ to be used as a starting
point for reflections, debates and further development regarding future work on
ESD among educational officials, teachers, headmasters, parents, and students, and
it has been translated into numerous European languages. The on-going ENSI
activities, which generally draw on experiences from across a range of countries,
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are mentioned here as they provide resources for both pre-service teacher education
and in-service teacher education (see, for example, Kyburz-Graber et al. 2006).

National projects for incorporating environmental education into teacher edu-
cation have been developed and implemented in a number of countries at both
pre-service and in-service education levels over many years. The Australian
Teaching for a Sustainable World, subtitled “A New Agenda in Teacher Education”
(Fien 1995, subsequently disseminated internationally by UNESCO 2002 as
Teaching and Learning for a Sustainable Future) was designed as a pre-service
teacher education project, but the modules could also be used in in-service teacher
education contexts. Interestingly, this project was funded by the Australian
development assistance agency, AIDAB, and the modules attempted to integrate
environment and development issues, which makes them an early example of
materials consistent with an Education for Sustainable Development agenda. Also
in the early 1990s, there was a European Union initiative on environmental edu-
cation within pre-service teacher education programmes which addressed peda-
gogical, assessment, implementation, curriculum and school aspects of what makes
an “environmentally educated teacher” (Brinkman and Scott 1996). There was no
national approach in the United States and a survey conducted by McKeown-Ice
(2000) found that the environmental education component of preservice teacher
education programmes varied, where they existed at all.

Indeed, across many countries, at individual teachers’ college or university level
there were numerous initiatives to incorporate environmental education into teacher
education programmes. However, these usually took the form of an elective pro-
gramme rather than being part of the core teacher education programme (Gough
1998; Ferreira et al. 2006).

Although the possible breadth of re-orienting teacher education for ESD could
(and should) include both pre-service and in-service teacher education, for the
remainder of this essay I am only focusing on pre-service teacher education because
in-service teacher education is so diverse and ephemeral, and it is generally pro-
vided outside higher education contexts. Pre-service teacher education programmes
have parameters and controls generally associated with the accreditation require-
ments for these programmes, however this does not mean that re-orienting them for
ESD is simple, and the remainder of this essay focuses on strategies and barriers for
re-orienting teacher education programmes for ESD.

3 Effectiveness of Early Initiatives to Incorporate
Environmental Education into Teacher Education

The environmental education research literature of the 1990s provides a recurring
testimony to the lack of success in introducing coherent or consistent programmes
of environmental education into teacher education courses, despite many efforts
(Gough 1998). Reviews of environmental education in teacher education from
around this time tended to find that
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e All universities offered some form of EE at some stage in their pre-service
teacher education programmes

e Not all programmes are implemented in a manner consistent with the EE
literature

e EE is often offered as an elective and is frequently only included in a course
because of a lecturer’s individual efforts

e EE is sometimes not offered until the final year of a teacher education
programme

e There are substantial number of teachers who enter the teaching profession
without any formal training in EE

e Where EE is taught as an integrated subject it is most likely associated with
science or social studies subjects.

With respect to interventions such as the UNESCO-UNEP International Envi-
ronmental Education Programme (IEEP), while produced with the very best of
intentions, the exact audience for these volumes was not always clear. The volumes
raised particular concerns because of the universalized nature of the statements made
in them which do not recognize the diversity of cultures, environments, languages,
religions, stages of ‘development’, and politics within the world, as well as differing
stages of colonization and post-colonization. In addition, the volumes also over-
looked or negated the social context and expertise of the teacher educator through
statements such as, “When implemented as intended, these guidelines will, in fact,
result in teachers who are sufficiently competent and skilled to offer instruction in
environmental education that will clearly contribute to the development of envi-
ronmentally literate students” (Marcinkowski et al. 1990, p. 1). Statements like this
raise questions about what makes such prototype programmes for an environmental
education curriculum appropriate for places other than where they have been
developed and whether the major components and guidelines they have identified
are also appropriate. This could well explain the low level of usage of these volumes
by teacher educators, as more recent research in non-Western countries such as
Malawi (Glasson et al. 2006) and the Pacific region (Thaman 2010) indicates. The
findings from these studies suggest that teacher education programmes that are
grounded in local culture and environment are more relevant and effective.

However, there are other aspects of teacher educators and teacher education
institutions that require elaboration at this point to better clarify their responses to
the calls for the incorporation of environmental education into teacher education.

4 Understanding the Response of Teacher Educators
and Teacher Education Institutions

The calls for teacher education to include environmental education were heeded by
those who were engaged with the area, but for others, the calls fell on deaf ears
because environmental education was seen as a political priority rather than an
educational one. The calls for its inclusion came from government level meetings
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and from activists outside of education—often environment groups and government
environmental agencies—rather than from within education bureaucracies. As such,
it was seen as yet another pressure for inclusion of an area into an already over-
crowded curriculum—along with such things as driver education, sex education,
multicultural education, and so on.

With a few exceptions—such as Oman (Mula and Tilbury 2011), South Africa
(Lotz-Sisitka 2012) and Vietnam (UNESCO 2013)—within governments, the
policy pushes and statements in favour of environmental education were forth-
coming from environment agencies and were thus distanced from the education
authorities—and as such did not carry any requirement to comply.

Another significant issue in some countries is, exactly what constitutes
pre-service teacher education. This can vary from being 1 year of training after a
high school certificate for primary teachers in Bangladesh to a 2 year Master of
Education programme following an undergraduate degree for secondary teachers in
Finland and Australia—and in some countries there are many unqualified teachers.

Apart from different lengths in qualifying courses there are also differences
between primary teacher education and secondary teacher education in terms of the
content and focus of the programmes. Primary teachers are educated to be gener-
alists, and are often expected to be experts in everything. Their programmes often
specifically focus on literacy and numeracy as the basics of education because, in
some countries, many students do not even reach these basic levels before they stop
coming to school. Secondary teachers are trained to be specialized subject teachers
rather than generalists and this too can militate against them being able to take on
board environmental education because of their own preferences and the pressures
of content for their specializations.

Thus the range of options for the inclusion of ESD in teacher education pro-
grammes that can be found in practice include:

e Struggling to be recognized as core curriculum alongside literacy and numeracy
in early childhood and primary teacher education programmes,

e Being offered as an elective, which results in a few teachers specializing in ESD,

e Being mainstreamed across the teacher education programme so that a genuine
‘whole-of-system’ approach to ESD can be developed, or

e A combination of the above (adapted from Ferreira et al. 20006, p. 13).

The extent to which any teacher education institution takes up one or all of these
options is usually within the control of the institution. As Higgins and Kirk (2002,
p.- 9) note with respect to Scotland,

While the structure of programmes is determined by regulatory bodies, teacher education
institutions can be as innovative and flexible as they wish, so long as their programmes are
fully compatible with the national guidelines... it is left to individual teacher education
institutions to determine how much emphasis is to be given to ESD.

Hopkins and McKeown (2005, pp. 30-32) identified a number of challenges to
re-orienting teacher education for ESD which build on this comment from Higgins
and Kirk. Within the teacher education institutions these include:
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e Official national and provincial curriculum rarely mandates sustainability.
Teacher certification guidelines do not mention sustainability.

Lack of or inadequately trained professionals who are knowledgeable about
ESD.

Lack of or inadequate funding and material resources.

Lack of or inadequate national, provincial and local policy to support ESD.

e Lack of or inadequate institutional climate that supports the creativity, inno-
vation, and risk-taking necessary to support transformative efforts to re-orient
education to address sustainability.

e Lack of, or inadequate, reward for institutions or faculty members who under-
take ESD programmes.

I discuss the addressing of these challenges in the following sections.

5 Implications of the Shift from EE to ESD for Teacher
Education

While the focus in this essay is on teacher education and education for sustainable
development rather than environmental education, it is important to acknowledge
the similarities and differences between the two areas. Education for sustainable
development is seen by some as having grown out of environmental education,
given that the characteristics of environmental education described in the Tbilisi
recommendations (UNESCO 1978) are almost identical with those describing ESD
(United Nations 1993, 2012; UNESCO 2005). However, there is a major difference
in that the Tbilisi recommendations were generally interpreted as a drive to change
the nature of the knowledge conveyed (for example, by introducing environmen-
tally related topics into the school curriculum) whereas ESD is concerned with
changing the way education is conceived. There are therefore significant differences
as a result of the linking of education for sustainable development with other
international initiatives in the international implementation scheme for the United
Nations Decade of Education for Sustainable Development (UNESCO 2005).
These initiatives—the Millennium Development Goal (MDG) process, the Edu-
cation for All (EFA) movement and the United Nations Literacy Decade (UNLD)—
are much more obviously linked to Education for Sustainable Development than
environmental education, which did not, for example, overtly acknowledge the
importance of gender equality (Gough 1999).
According to the implementation scheme, all of these initiatives

aim to achieve comparable impacts: an improvement in the quality of life, particularly for
the most deprived and marginalised, fulfilment of human rights including gender equality,
poverty reduction, democracy and active citizenship. There is also a common consensus
around the central importance of basic education and the need to extend it and enhance its
quality (UNESCO 2004, p. 9).
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This aim shares with the earlier description of environmental education a focus
on quality of life and active citizenship, however, protecting the environment is no
longer mentioned even though environmental stewardship is one of the underlying
ideals of sustainable development (along with social equity, justice and tolerance
and quality of life) (UNESCO 2005).

It has long been recognised that women’s illiteracy is a major obstacle to them
achieving full participation in sustainable development (see, for example, Agenda
21 from the United Nations Conference on Environment and Development
(UNCED) (United Nations 1993) so it is not surprising to see gender, literacy and
sustainable development linked in the international implementation scheme for the
United Nations Decade of Education for Sustainable Development. The Education
for All report, for example, notes that “Progress towards the EFA goals is being
undermined by a failure of governments to tackle persistent inequalities based on
income, gender, location, ethnicity, language, disability and other markers for
disadvantage” with an estimated 776 million adults lacking basic literacy skills in
2006, and two thirds of these are women (UNESCO 2008, pp. 4-5). However, the
inclusion of Education for All into the agenda for the United Nations Decade of
Education for Sustainable Development makes the re-orientation of teacher edu-
cation for Education for Sustainable Development much more complicated than just
re-orienting it to incorporate environmental education. Can the call to “re-orient
teacher education for ESD” be interpreted as simply increasing the emphasis on
educating teachers to address basic literacy, has the emphasis shifted to one of
improving quality of life for all, or is there still an environmental agenda?

The remainder of this essay will discuss these new visions and some initiatives
to support them, together with possible strategies for achieving a re-orientation of
teacher education.

6 Recent Initiatives to Overcome Obstacles

In 2005, after much international consultation, UNESCO published Guidelines and
Recommendations for Reorienting Teacher Education to Address Sustainability
(Hopkins and McKeown 2005). Unlike the earlier UNESCO-UNEP International
Environmental Education Programme (IEEP) series, these Guidelines recognized
the importance of teacher education institutions developing “their own thematic
guidelines based on descriptions and ideals of sustainability” (Hopkins and
McKeown 2005, p. 15). To provide some guidance, nine criteria (seven positive
and two negative) for creating and evaluating new ESD projects are proposed
(Hopkins and McKeown 2005, p. 16):

e ESD is locally relevant and culturally appropriate.

e ESD is based on local needs, perceptions, and conditions, but recognizes ful-
filling local needs often has global effects and consequences.

e ESD engages formal, non-formal, and informal education.

e ESD is a life-long endeavor.
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e ESD accommodates the evolving nature of the concept of sustainability.
ESD addresses content, context, pedagogy, global issues, and local priorities.
ESD deals with the well being of all three realms of sustainability—environ-
ment, society, and economy.
ESD is not imported from another cultural, economic or geographic region.
ESD is not “one size fits all”, but must be created to account for regional
differences.

The Guidelines document also recognizes that “addressing ESD will require
student teachers to think about their profession differently and learn skills that
perhaps, teachers in previous eras did not learn or use” as well as understanding the
interrelatedness of the environment, society, and economy and having this inter-
relatedness “evident in their teaching and their lives as community members”
(UNESCO 2005, p. 43). However, by having the guidelines so broad there is the
risk that teacher educators, and those who determine the content of teacher edu-
cation programmes, could well continue to overlook ESD because the agenda has
become much more complicated and they do not know what to do, so they continue
to operate in ignorance until required to act.

Nevertheless, several initiatives took up the challenge posed by the UNESCO
Guidelines—including, in Australia (Ferreira et al. 2009; Gooch et al. 2008),
Canada (Beckford 2008; Dippo 2013), Jamaica (Down 2006), South Africa
(Lotz-Sisitka 2012), the United States of America (Nolet 2013) and Vietnam
(UNESCO 2013).

The Australian Government, through its Department of the Environment, Water,
Heritage and the Arts, funded the “Mainstreaming Education for Sustainability
within Teacher Education in Australia” research project (Ferreira et al. 2009). This
project piloted a model for whole-of-system change as recommended in Ferreira
et al. (2006), which adopted a participatory action research approach to mainstream
Education for Sustainability (EfS) within and across a whole pre-service teacher
education system. Findings from the pilot study indicate that ESD can be main-
streamed within teacher education by:

e capacity building within the teacher education community by

— developing competencies in education for sustainability;

— establishing more effective interactions between decision-makers and other
stakeholders;

— establishing a community of inquiry for participants; and

— developing an appreciation of whole-school approaches to sustainability

e engaging with policy developers to:

— enable a realignment of current policies; and
— make changes to accreditation processes within education departments,
teacher registration authorities and curriculum bodies;

e thinking broadly about the teacher education, so that all stakeholders are
engaged in the change process; and
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e improving networks across the teacher educator systems by: identifying and
supporting key agents of change within the sector and by developing new, and
utilizing existing, partnerships between schools, teacher education institutions
and government agencies in the area of education for sustainability and
whole-school approaches.

Similar conclusions emerge from the other studies across six different countries,
thus providing some guidance on how to address obstacles to the successful
implementation of ESD teacher education.

In the Jamaican study, Down (2006) describes how issues of sustainability were
integrated into two different subjects (a basic computer course in the primary
programme and a specialist course on Caribbean literature in the secondary pro-
gramme) teacher education programmes. Down concluded that challenges to the
mainstreaming of ESD in teacher education programmes are related to staff, stu-
dents, syllabuses, policy and support. She noted the need for capacity building of
stakeholders, for institutional policy to support such initiatives, for the development
of local, regional and international networks to support teacher educators in
re-orienting their practices for ESD, and the need for ESD to be conceptualized as
locally relevant.

Achieving the goals of education for sustainability requires a very different
approach to learning and teaching from that currently practiced in most schools and
teacher education institutions. This is not a new observation—it has been signalled
since the UNESCO meetings on environmental education of the 1970s. However,
after the United Nations Decade of Education for Sustainable Development (2005—
2014) brought together the Millennium Development Goal (MDG) process, the
Education for All (EFA) movement and the United Nations Literacy Decade
(UNLD)—there was a stronger connection with socially transformative education
and the importance of universal literacy and social equity. Changing the content of
and pedagogical approaches in teacher education is a challenge, but it is one that
teacher education institutions can no longer ignore, as several researchers have
described through case studies (including Dippo 2013; Ferreira et al. 2009;
Lotz-Sisitka 2012; McKeown and Hopkins 2002; McKeown 2014; Stephens 2012).
Nolet (2013, p. 4), for example, suggests four strategies for re-orienting teacher
education programs in the United States:

Focus on improving outcomes for all students

Embed ESD in the process of learning to be a teacher

Use existing structure, processes, and local resources

Provide professional development for faculty and administrators.

Some guidance for teacher education institutions is forthcoming from the
example of Teacher Education given in the document Asia-Pacific Guidelines for
the Development of National ESD Indicators for monitoring and assessing progress
during the United Nations Decade of ESD in the Asia-Pacific Region (UNESCO
Bangkok 2007, p. 4). In particular, the guidelines recommend that each country has
national education policy that requires pre-service teacher education courses to
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provide training in ESD and that all pre-service teacher education courses provide
training on ESD-related content and pedagogy.

According to Gooch et al. (2008, p. 185), more guidance needs to be given to the
pre-service teachers about “how to teach critical thinking skills and how to for-
mulate plans to address issues such as comparing alternatives, rating suggestions for
costs and effectiveness, and anticipating long and short-term consequences of each
alternative”. They also note the need for the development of networks between
pre-service teachers and local communities, for developing exemplars of unit plans
as models to guide the pre-service teachers, and for re-orienting “the ways in which
teachers think about, and actively plan to teach for sustainability” (Gooch et al.
2008, p. 184).

In addition, teacher education institutions, as higher education institutions, need
to be a catalyst for sustainability progress in academic and practical innovation
because “The strategic implications of sustainability reach far beyond individual
curriculum changes, isolated environmental practices and signatures on interna-
tional declarations, and require adjustments to academic priorities, organizational
structures, financial and audit systems” as well as requiring “considerable inno-
vation for HE institutions to evolve as ‘learning organizations’; advancing strategic
integration, staff development, collaborative partnerships, and effective stakeholder
dialogue” (Ryan et al. 2010, p. 113).

This convergence around strategies for overcoming obstacles provides useful
directions for the future implementation of ESD in teacher education.

7 Conclusion

This review of the past thirty or so years of incorporating environmental education
into teacher education reveals that there have been many efforts at many levels—so
the fact that there are still no consistent or coherent programmes in many institu-
tions is not for want of trying. The approach being taken in recent times is a more
comprehensive one, attempting whole system (institution) approaches, and the
results from the recent initiatives are encouraging. However, it is likely that these
efforts will still struggle to be implemented in many places until ESD becomes an
educational priority rather than a political one and it is wholehearted embraced by
ministries of education and teacher education institutions.

According to McKeown (2014), the situation is improving and ESD is being
woven into teacher education programmes in many ways. For example,

e ESD is being infused into existing coursework—also called embedding or
mainstreaming ESD—is a common strategy for beginning to reorient teacher
education to address sustainability.

New courses, and certificate and degree programmes are being created.
Teacher educators are weaving themes of sustainability and ESD pedagogies
into the existing courses.
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However, many of these initiatives rely on single enthusiastic individuals and
teacher education institutions still need to work with their ministries of education
and accept ESD as an educational priority within their teacher education pro-
grammes and thereby increasing the percentage of new teachers who understand
and can implement ESD-related content and pedagogy. This content needs to be a
mandatory component of teacher accreditation, not an option, as teachers have a
pivotal role in the education of future generations.
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Abstract

Universities play a crucial role in educating a new generation in dealing with the
concerns of global sustainability and assisting change towards sustainable
development. Various attempts have been made to integrate sustainability into
the University’s agenda. Many higher institutions have included sustainability in
their mission statements and adopted a whole institutional approach of
integrating sustainability; many universities have designed study courses with
the aim to promote learners’ knowledge and understanding about environmental
and societal issues. This article reflects efforts of a small scale University study
course carried out with the aim to empower learners to change their behaviour
and to take action for sustainable development by dealing with real cases. This
article reflects an attempt to engage students in the inquiry based research
projects as a part of a study course with the aim of promoting education for
sustainable development. Students were asked to engage in an action research as
an inquiry based learning process to locate the sites of unsustainable governance
in the city level and beyond, and to design a project plan for transforming the
selected case of governance/business into a more sustainable one by planning
multi-stakeholder collaboration. Students designed a hypothetical plan for a
change of situations that are contested, uncertain and complex. Traditional
top-down management approaches in those cases are often insufficient. Instead,
new forms of governance based on improved collaboration between stakeholders
have proved its potential for dealing with complex and contested problems
(Westin et al. 2014). By engaging in action research, the students are involved in
a process of planning and reflection on strategies in order to transform the
chosen case of an inquiry. The learning takes place by changing a focus from the
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problem to possible solutions, as well as by exploring how multiple stakehold-
ers’ collaboration can transform the situation of inquiry. The potential of this
study is to build a capacity for university staff to engage students in evaluation of
unsustainable practices, to discover examples of sustainable governance, and to
develop a sustainable vision on the issue being investigated.

Keywords
Inquiry based projects - Sustainability - Multiple stakeholders - Action research -
Transformation

1 Introduction: Sustainability Framework

The notion of sustainability has evolved since the Brundland Commission report “Our
Common Future” in 1987. Since the end of the United Nation’s (UN) Decade of
Education for Sustainable Development (DESD) in 2014 much has been achieved in
reorienting education towards the aim of sustainable development, still much is left to
be done for building a more sustainable society. During the Decade as a result of
international cooperation, a number of international networks and joint research
projects have been carried out and interdisciplinary publications have been written
with the aim to implement the ideals set by the Decade. Sustainable development
become a central priority in educational research The analyses of results achieved
during a Decade, allowed Universities to set the aim for further work outlined in the
Global Action Program (GAP 2014). It incorporates a large scale post-2015 frame-
work for accelerated progress towards sustainable development. As this has been
emphasized in the Roadmap for Implementing the Global Action Programme on
Education for Sustainable Development (2014), higher education plays a major role in
enhancing changes in society, particularly by introducing whole scale changes “in a
way we think and act,” thus increasing a capacity of educators, youth and multiple
stakeholders to promote sustainable development (UNESCO 2014, p. 7).

GAP has emphasized the need of reorienting educational paradigms leading to
the use of more sustainable pedagogies, such as, an inquiry based, exploratory, and
action oriented learning approaches with the aim to inspire learners to act in a more
sustainable way by taking a responsibility for their actions. Sustainability in higher
education is not a buzz word anymore but has its meaning in shaping study courses.
Sustainability is also an organic notion in countries’ and city’s major strategic and
development plans, such as Sustainable Development Strategy of Latvia until 2030
(2010) that was formulated as a long term challenge for Latvia that covers regional,
spatial, energy and environmental issues. It has a reference to a number of sig-
nificant EU documents which have been ratified and contextualized for the specific
context of the country. Still, the challenge remains to translate those strategic
documents into tangible actions on individuals’ and organizations at the community
level.
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As Wals and Jickling (2002) argue, sustainability brings together different
groups of society and stakeholders with an opportunity for a dialogue. Therefore,
the concept of sustainability should be seen not as a static but a dynamic concept
open to diverse interpretations. Sustainability measuring indicators should be
adjusted to a local contexts and situations. Filho (1999) asserts that embraced
University wide sustainability policies will bring into dialogue stakeholders who are
interested in fostering a sustainability agenda.

2  Pursuing Sustainable Pedagogies: The Role
of Universities

The rationale of implementing sustainable pedagogies set by GAP (Global Action
Plan) requires universities to focus on educating students about becoming agents of
change in their societies and in their job placements. Quite a number of studies were
devoted to ways and strategies for implementing education for sustainable educa-
tion at the university setting, starting from embedding sustainability as a whole
institutional approach to integrating sustainability on the level of study courses.
Sustainability has been defined in a number of international documents and dec-
larations (UN “Decade of Education for Sustainable Development”) (DESD) and
OECD (2008) and it became a core agenda in many universities as well. The
mission of any university needs to be one step ahead in the processes that are taking
place in the society and to contribute to sustainability agenda in the society.
European Commission (2013) asserts that the task of higher education is to educate
critical thinkers and problem solvers and doers, as well as to educate environ-
mentally responsible citizens. Barth et al. (2007) stress that universities need to
develop students’ competencies or dispositions that lead to actions in line with the
aim of a sustainable development. The complexity of real world challenges requires
developing core competencies for education of a sustainable development.

This paper highlights the experience of good practice of university-based actions
for facilitating the transition toward sustainable societies by educating students as
agents of change (Ferrer-Balas et al. 2008). A sustainability—oriented University
curriculum needs: to engage students in complex analyses of reality, to create space
for democratic participation and decision making processes, to use sustainable and
participative methodologies, and to provide training for individuals committed to a
sustainable future (Junyent and Geli de Ciurana 2008). This is a reflexive pedagogy
(Savin-Baden 2000) that teaches students that there are valid perspectives other than
their own. This allows the students to examine critically their personal knowledge
and engages in a questioning process.

There are lot of cases of good practice on the use of action research on the level
of a study course in order to enhance teachers’ professional level and ESD com-
petencies (Badjanova and Drelinga 2013; GedZune et al. 2011) and how to nurture
values and develop skills that contribute to a sustainable development (Tilbury
2004; Kravale-Paulina and Olehnovica 2014). By doing so, universities educate



128 D. llisko

future professionals to explore critical features of unsustainability in the community
and teaches how to deal with it constructively (Bath and Rieckmann 2012).

Numerous scholars (Brundiers et al. 2010; Dale and Newman 2005) emphasize a
value of integrating real world learning opportunities in a course work. As Meridith
and Stubbs (2014) conclude, although universities have always played the leading
role in initiation change processes in the society, they have not achieved a whole
institutional approach. Among the factors of success they have mentioned com-
mitted, dedicated people, and local leadership.

Among various studies and policy papers education is also seen as “one of the
most powerful tools for providing individuals with the appropriate skills and
competencies” in order to become sustainable citizens (OECD 2008, 25). Still,
universities need to implement a multi-faceted approach in providing leadership and
support to their communities by improving their understanding about current sus-
tainability principles, directions and policy (Justice et al. 2009).

3  Rationale and a Design of an Inquiry-Based Study
Course

The university-based study courses designed for the youth specialists and career
counsellors’ entitled “Leadership for a sustainable development of a community”
and the course “Education for the Sustainable cultural and societal changes”
designed for the professional Master program students were designed as a part of
curriculum in one of the regional university of Latvia. These study courses offers
the students opportunities to engage in an exploratory inquiry of formal and
informal youth community organizations by evaluating the educational contribution
of their actions for bringing sustainable changes in the community.

Course participants were asked to identify and critically explore themes related
to ESD, as well as to apply findings to their own life and their future work through
conducting an enquiry in the locality of Latgale region. People from Latgale region
experience high levels of unemployment and poverty. Students chose the focus for
their study themselves, formulated a research question, decided where they would
conduct the enquiry, explored the methods of data collection, and worked on set
tasks. The expected outcome of the study course was to raise students’ awareness
about unsustainability cases in the community, as well as to develop a more bal-
anced and holistic perspective of sustainability comprising ecological, social,
economic, culture, and political aspects of their cases. They explored how to deal
with unsustainability issues by the involvement of multiple stakeholders.

Steyaert and Jiggins (2007) argue about the need of intervention of multiple
stakeholders in order to bring in innovation and to apply various forms of
knowledge in order to jointly construct and deconstruct a current practice. The
students involved in this study course are trained to be future leaders who will work
in youth organizations; therefore, they need to acquire competencies of ESD in
order to be more efficient agents of change in their sphere of work. The course work
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engaged the students to discuss issues related to sustainability, such as value
education, equity, justice, intrinsic value of all species, and issues on cultural
identity. As Biggs and Watkins (2001) assert, such individuals will be capable to
reform unsustainable practices and try out new ideas and to explore contradictions
as they appear.

The expectation of the study course is that students will develop collaborative
problem solving capacity by addressing real sustainability issues. Students were
encouraged to apply knowledge learned in the classroom to address the sustain-
ability issues to real cases by searching for workable contribution and learning how
they can have a positive impact in their community. The students planned a joint
ownership of stakeholders over the process, common goals and objectives, societal
relevancy and collective learning as the recommendations in their cases of study.
The students were engaged in the process of evaluating their taken-for-granted
assumptions and undertook a journey of constructing alternative, new and expanded
frames of reference. Engaged in exploring real cases, the students learned from
unfamiliar experiences instead of acquisition of imparted knowledge and developed
communicative competency to negotiate and to examine critically their feelings,
values and assumptions.

4  Design of the Study

The course is designed for the Master program students in Latvia. The course
covered theory on diverse leadership models, approaches, and competences
required for the sustainable leadership, and it covered the issue of holistic under-
standing of sustainability. The students developed criteria of measuring sustain-
ability and strategies for building a collaborative framework with multiple
stakeholders. The course was not taught in a traditional didactic teacher-centred
way but rather was built on the use of group work, discussions, active students’
participation, and the exploration of students’ experiences. The course structure was
based on engaging the students in action research by engaging the students in the
cycle of reflection.

After short introductory lectures, followed by the course readings, students were
engaged in a discussion of materials in the class. Reaching a holistic understanding
of sustainability and understanding the meaning of sustainable leadership was a
central focus of this course. The course was designed in a way that the students
were provided with the opportunity to make decisions; therefore the content was
built around the ideas, values, and interests expressed by the learners themselves.
The students who were engaged in the study at the beginning of the study were
asked to describe their intention of the project, the history, mission and the goal of
the organization, as well as their concerns and expectation about their chosen case
study.
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The course integrates theoretical content, collaboration between students and
community. Student engagement with the individual inquiry based projects aimed
to foster their understanding about the relationships that exist between theory and
practice. The organization of the course allowed the students to link their project
ideas to their individual interests. The students were encouraged to take an own-
ership of their own learning, thus, developing their cognitive learning skills. During
the project the students attended weekly seminars where they could raise questions
and share problems. At the end of the project students were challenged to reflect
upon all stages of the project work. Therefore, the course provided a hospitable
space for learning and reflection for further action.

During the seminar workshops students were invited to explain their experience
related to the course objectives; they were asked to reflect upon the observed data,
their learnings, the experience gained in the fieldwork as related to the course
readings, the possible improvement of the situation and the contribution of various
stakeholders to a chosen case. Finally, at the end of the semester the students were
asked to reflect upon their learnings, their values, believes and attitudes that have
changed, a contribution of a chosen case to the environmental, culture, and social
sustainability. They were asked to design recommendation for the improvement of
the situation and collaboration among multiple stakeholders, as well as to evaluate
an overall satisfaction with the project. The students were required to identify
multiple stakeholders and to evaluate their involvement in their case as well.

Students were asked to evaluate what impact the chosen case/organization had
on the participants’ behaviour and local community. The students were provided
with an opportunity to learn from the stories of hope of leaders from the chosen
organization. They were encouraged to carry out life story interviews in order to
learn personal and professional agendas of leaders and how they built collaboration
with multiple stakeholders leading towards sustainable changes in the community.
They were asked to evaluate what was missing in a more sustainable work of a
chosen organization and were asked to design an action plan and strategies for the
more efficient management of a chosen organization in building a more efficient
collaboration with multiple stakeholders.

In order to clarify students’ initial understandings of sustainability the tutor has
carried out pre-course survey. Students learned which ESD competencies were
needed for their future work and were given a task to identify any site in the city or
an organization and to explore features of sustainable and unsustainable gover-
nance. They did an exploratory study by identifying further improvements by the
involvement of multi stakeholders. At the end of the course for their final pre-
sentation the students were asked to present their investigated case and to argue
about further developments of the case. This paper focuses on the analyses of
students’ reports on their learnings and enriched understandings. Post-course survey
(students’ reports) have helped to identify changes in learners’ understanding about
sustainability and their self-evaluation of their ESD competencies for the further
work in fostering sustainability agenda.
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4.1 Methodology of the Study

At the beginning of the course the students were engaged in focus group discussion
and wrote about their prior understanding of sustainability. This was done with the
purpose to identify students’ shallow or deep understanding of sustainability and
ability to trace the sign of un/sustainability in their lives and in the local community.

Afterwards they were engaged in the spiral process of doing action research
(AR) by engaging in identifying the issue, planning the steps for themselves and the
process of their inquiries in the community, and developing a plan of introducing
changes in the chosen site of the inquiry by the participation of multiple
stakeholders.

At the end of the course the students were invited to provide written feedback
about the gains and new learning in a post-course inquiry about what they had
gained as a result of undertaking this study course. The group of students were also
invited to participate in focus group interviews sharing feedback of the process of
doing their cases and inquiries.

The main methodology employed is an action research (AR). The transformative
power of action research was emphasized in a number of studies (Kemmis and
McTaggart 2000; Reason and Bradbury 2008; Phelps and Hase 2002). The reason
for the selection of action research is based on its aim “fo develop participants’
practical knowing in the pursuit of worthwhile human purposes, grounded in a
participatory worldview” (Reason and Bradbury 2008, p. 1). The author has used
dialogic AR that involves undertaking action oriented investigation into organiza-
tion issues that involves critical reflection of current practices, beliefs, values, and
assumptions. In this case the presence of various stakeholders involved a variety of
value orientations and assumptions. When engaging with various multiple stake-
holders, a researcher acquires different horizons of understanding.

Students were engaged in doing qualitative research that is value-bound and
subjective in its essence and that does not intend for any generalizations. There are
many researchers who call into question the true objectivity of statistical measures
and the possibility of attaining pure objectivity at all (Eisner 1991).

Action research was carried out in an open and non-linear way. It plays its role in
disturbing traditional ways of doing things and in facilitating evolutionary possi-
bilities by expanding the spaces of possibilities (Davis and Sumara 2005). The
choice of action research as a research methodology was made because of its
potential to provoke changes in participants’ understandings. It was carried out in
cycles of action—reflection that involved experiential learning amongst the research
participants by transforming both individuals and their culture. AR developed new
understanding for the participants through solving practical issues. Besides, action
research expands the borders of discipline oriented conventional science.

Participatory enquiry approaches are integral parts of the exploratory study
leading the students to make enquiries about issues identified by themselves in the
local community. Reason and Bradbery (2006) argue that inquiry based approaches
form the bases of action research in an interactive process. It balances problem



132 D. llisko

solving, action implementation in collaboration in order to understand underlying
causes, enabling future prospectus about personal and institutional change. As Wals
(2007) argue, the process allows participants to deconstruct the ideas and the
assumptions they have held and to embrace new understanding of the case. Practical
value of AR is seen in its evolutionary character that allows the research participants
to learn skills of inquiry, to deepen one’s understanding of societal processes, in
opening the space for the participants to articulate their vision and concerns.

4.2 The Sample

This is a small case study that was carried out within the framework of regional
University’s study course. The participants engaged in this course were eight
(N = 8) youth specialists and career counsellors’ from the study course entitled
“Leadership for a sustainable development of a community” and twelve (N = 12)
students from the course “Education for the Sustainable cultural ad societal
changes” designed for the professional Master program students who represented
different backgrounds and work experiences. Among the participants were eighteen
female and two male students. Eight of them had some work experience in teaching,
career counselling, work in youth organizations, small business, and in the sport
sector as well. Ten of them were practicing teachers at the secondary school level.
The average age of participants was between 25 and 29 years. Six of all the students
had a work experience in the state sector and 6 had an experience of work in various
youth organizations directly after the completing the undergraduate programs; some
of them were involved in the private sector.

4.3 Research Findings

The analyses of the pre-course students’ survey and focus group reflections:

Almost all twelve students had some vague understanding about sustainability,
and it was mainly related to the environmental aspects. Many of them were not able
to relate sustainability to real life situations and did not relate it to education and
politics. For many students the understanding was very ambiguous:

One of the students has commented: “I think sustainability need to be both the
governmental priority and priority of every institution. This should not be only a
part of bureaucratic papers, but it should be implemented in reality.”

Another comment: “We do hear about sustainability almost every day in media.
We hear it in government’s strategic announcements, but I am not quite sure how to
define it. It is all about the development of the country, people, the environment and
the things we have a concern about. Most probably sustainability is in all the things
around.”

Another student’s focuses on social aspects of sustainability “To my mind sus-
tainability is mostly related to the way we live and consume, but we consume more
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than the planet can restore its resources. If we continue doing so, there will be limit
of natural resources even for us.”

The analyses of the post course students’ survey and group reflections:

After completing the course the students were engaged in a focus groups
interview and were required to write a post-course reflection on their gains and new
leanings. It is evident from the post-course survey that the students had developed a
much broader understanding of sustainability and evaluated their agency in pur-
suing sustainable changes. As one of the students has written in his report, “I am
eager to bring a sustainability message to youth with whom I will be working.”
Another student has written: “I will use my skills and newly acquired knowledge for
a well-being of the community.” This comment indicates willingness of course
participants to introduce some changes in the community. Some students were more
engaged; some displayed a lower level of commitment and were less engaged in
doing a fieldwork. The level of the engagement in the project work depends on
interest and intrinsic motivation for the topic of each individual student. After the
completion of their projects the students understood more clearly about the
unsustainability causes and the need to change habitual patterns of living by
engaging every single individual in building a better future.

As one of the participants wrote: “Most of the population lives in the cities of
high concentration of transportation which is the main source of pollution. That’s
why people and organizations living in the cities need to make commitments in
favor of sustainable development.”

Engagement in a deeper learning:

A majority of students displayed intrinsic motivation and engaged in deep
learning of the chosen topic.

“By exploring real life cases I have developed a deeper understanding of sus-
tainability issues. The course opened me to new ideas about issues studied. The
course was really challenging. It was not about learning theories but interacting
with real people.” Another student commented: “Af the beginning of the course [
thought that sustainability was mainly concerned about the environmental issues
and governmental policies. Now I see that it is all about real people doing real
things in the community.”...“l became aware about unsustainable practices in my
community and learned about the diverse ways to tackle it.”

Another student also commented: “While doing research I have realized that
sustainability is not an abstract notion but it is part of my life and lives of others, as
well as part of the organizations where you work.”

Supportive learning community for exercising agency:

A supportive learning community was mentioned among the contributing factors
for deep and transformative learning: “There was always a possibility to express an
opinion, to ask question and to know that all your concerns will be attended.”

Safe spaces for making sense of one’s experience:

“While coming back from the sites of inquiry, our mentor invited us to share
concerns we have encountered and to discuss with the classmates. Feedback and
suggestions received from the instructor of the course enriched my understanding
and helped me to shape further stages of my inquiry.”
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“We all were given an opportunity to take charge of our learning, to choose a
site of inquiry, to set a question that was a real challenge that I was not provided in
other courses.”

Meta analyses of students’ oral and written feedback—gains and difficulties:

Among the gains of enquiry-based learning one can mention the following: the
importance of students’ experience, students’ ownership over the learning process,
crossing boundaries among the disciplines, interrelatedness of theory and practice,
the focus on the process rather than learning results. Students’ participation is more
meaningful if they take initiative and responsibility over the research process. The
agenda prescribed by the teacher and the denial that youth is productive in gen-
erating new ideas results in passivity and a low participation of youth. By being
engaged in the inquiry based learning the students have understood that learning
takes place in the context of real life situations.

Students learned that there are various ways of knowing and they have ques-
tioned what counts as valid knowledge. They were framing their experiences and
simultaneously were challenging the institutions and socio-political contexts in
which they live, work and learn. They have engaged deeply in what has been
learned and have challenged the validity of that understanding as well.

One of the main difficulties the students came across is that the students who
have experienced lecture based methods of learning in their schools and university
where they are required to acquire ‘right answers’, find this difficult to engage in the
enquiry based learning process that requires critical thinking. While being engaged
in researching complex situation, they need to decide what information and new
sills are needed to deal with the situation of inquiry.

The limitation of this study:

The limitation of this study is that the evaluation of the course was only within
one institution of higher education. The expansion of the sample to various insti-
tutions can certainly be beneficial for the evaluation of results. The comparative
sample between institutions would give more insights into the issue of a study.
Feedback received from the students was of a qualitative character and can be
biased towards a positivist perspective. The choice of a qualitative research
methodology as a dialogical inquiry requires one to question dominant norms and
assumptions in real cases rather to respond to the pre-defined goals. Qualitative
research can produce generalizations and ultimate answers. It focuses on
hermeneutic knowledge of everyday life situations (Reason and Bradbury 2001,
p- 2). It can provide clear answers and it does not generate “ultimate and verified
knowledge” but rather contributes to a social dialogue and praxis in the society
(Flyvbjerg 2001, p. 139). It generates shared understanding by learning together
and points to importance of transforms individuals values and belief. As Gadamer
(1992) asserts, we can never achieve a complete understanding of an issue of study.
Instead, he views a value of engagement in the inquiry in reaching new under-
standing and questioning current understandings.

Validity of the use of AR is determined not merely by measured outcome or
solved problem but in articulating subtle ways in which the inquiry is affecting our
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world and one’ value system and assumptions, and deeper articulation of a more
sustainable world.

5 Finding Meaning in the City: Locating Indicators
of Un/Sustainability

There is still no consensus neither how to define sustainability nor what makes
community sustainable. Research carried out by Meridith and Stubbs (2014) and
Ferrer-Balas et al. (2008) indicates that organization that embraced a sustainability
agenda can be described in a following way: it has a vision that expresses com-
mitment to sustainability; it translates strategies of sustainability into practice and is
aware of an ecological footprint it leaves, together with sustainable policies and
practices that minimise a footprint. The indices of a sustainable city are water,
transport management, composting, green areas, and policy of saving natural
resources for the future generations, reduction waste production in the residential
area. Exploration of sustainability in the city residential area involves a study of
interconnectedness of social, economic, culture and environmental aspects.

The choice of a site of an inquiry made by the students was wide, considering the
diversity of students’ backgrounds and interests. Key themes identified from the
students’ field work of inquiry based approaches were a gas/oil station, a culture
palace, youth organizations, and farmer’s estate as an example of sustainable
governance. One of the students chose to explore a case on a sustainability of her
own parents’ farmer’s estate. She has identified the interconnectedness of political,
economic, culture, environmental aspects as related to this particular case. After
completing the course reading and class discussions she was surprised that “sus-
tainability is all around, you simple need to be aware how everything is inter-
connected: politics, environmental aspect, the way you think and plan your
business, this all has a significant influence on a local and global environment.”
This student who chose to explore farmer’s estate, in her report wrote: “I clearly see
how the governmental policy influences the development and the survival of an idea
of sustainable governance and culture beyond the city.” The development of small
farming businesses becomes attractive for many young entrepreneurs who made a
decision to move out of the city and settle in the suburbs.

Sustainability involves thinking about the future impacts of actions and
investments one performs today and their impact tomorrow, as well as about social
and environmental aspects of an issue of study, that has an expression as an efficient
use of resources, waste management, sustainable buildings and social inclusion.
Among the other indicators of sustainability students have explored environmental
aspects, interconnectedness with the nature, resilient economy, community health,
responsible regionalism, and intergenerational interconnectedness.

In the reflection about the case of a small farmer’s estate the student wrote:
“When I began to investigate the case, It seems that this case is mainly to do with
economic factors, but, when in engaging in the course readings, exploring the case
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in depth and discussing with the course participants, I have discovered strong links
of all the sustainability factors in my case.”

The students have identified the strength and weaknesses of management in a
chosen organization, as well as interconnectedness of all dimensions of sustain-
ability. The students have explored the contextual factors of their case, and the
involvement of multiple stakeholders.

In the case of Youth Centre the student wrote: “My case of study illustrates more
vividly the importance of a negotiation among all the stakeholders in meeting the
needs of contemporary youth.”

The students were asked to imagine and to design a farsighted strategy and
action for the improvement of their case by the involvement of multiple stake-
holders. The strategy needed to take into account environmental, economic, culture
and political requirements for its success and the impacts of actions on the
ecosystem. Social dimension (Does the program provide opportunities for creative
self-expression, meeting one’s basic needs, encourages diversity, fosters strong
intergenerational ties, fosters culture of place (maintenance of traditions, openness
of novelty), political dimension (collective decision making through cooperation);
economic dimension (reusing resources and reducing waste).

The student who chose the case of farmer’s estate as an example of sustainable
governance have examined wise use of resources, actions carried out by the farmer
to satisfy the needs of the family members in harmony with the surrounding
environment. The student wrote: “In my case I see how a farmer meets one’s basic
needs, fosters strong intergenerational ties; I observe the culture of place (interplay
of maintaining traditions and openness of novelty), which is an example of wise
governance.” Among the potential stakeholders she has named local municipality
and the state that need to provide more support to small farming businesses.

The other student who chose to explore a gas station from the insiders’ per-
spective pointed to the attempts of the gas station management team to create “an
ecologically sustainable space within by providing ecological services to its cus-
tomers, by creating space of intergenerational encounters and advertising a
strategy of reusable cups.” Still he has noticed some contradiction between the
officially declared ecologically friendly mission of an organization and real praxis
of implementing this strategy. He has identified interconnectedness of sustainability
dimensions and has noticed how this organization is seeking ways to become
ecologically sustainable by practicing new organizational narrative and introduced
changes that occurred within the internal physical environment of the facilities.

6 Community Involvement
Students reflected on the need of community involvement for a sustainable change

to occur: “I think that laws and declaration will not make people to act in a
sustainable way, it’s up to all community members to make wise everyday choices.”
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The community’s involvement was well pronounced in the cases of Youth Club
and culture place that provided the space for the intergenerational encounters and
exchange that had a great potential for creativity to meet the needs within the limits
of the environment.

As the student has commented “I was surprised how the wisdom of older
generation can be of great benefit for a younger generation.”

The case of Youth Club chosen by one of the students is a good example of
community involvement. This case represents a high adaptivity to the needs of
youth, a rich repertoire of responses, accumulation of diverse variations of responses
to those needs and flexibility. The case is a good representation of a complex
adaptive system, the members of which easily work under uncertainty; it has an
inherent capacity to be adaptable, serve multiple purposes and to maintain a balance
between tradition and innovation, stability and instability.

“I have learned how flexible and sensitive could be the leaders of a youth club
towards the needs young people. This case is a good example of wise leader-
ship. Even in poor economic circumstances the leader could attract financing from
the diverse sources by arguing the needs of youth.”

The case of youth organizations demonstrated the case of an attractive and
responsive organization to the needs of youth, and served an example of an adaptive
leadership. As Goldstein et al. (2010) argue, successful management in an adaptive
organization requires ‘positive interaction and interdependence’ (p. 42) which was a
case in this youth organization. Adaptive management in this organization indicates
the adaptive actions made based on the situational possibilities and community
needs. As described by the student, maintenance of traditions and openness to
innovative experience is another feature that characterizes the sustainable gover-
nance in this organization. The students also reported about the barriers and diffi-
culties of communicating sustainability messages within an organization.

6.1 Involvement of Multiple Stakeholders

Another aspect that the students have explored was the involvement of multiple
stakeholders in bringing sustainability vision alive: “Sustainable society cannot be
created without the involvement of all members of the society.” While doing their
inquiries the students pointed out that in some cases the stakeholders are more
actively involved in a decision making processes than in others. They have identified
who the stakeholders really are in their specific case, explored how the specific goal
and the strategic environment of a chosen organization allow the involvement of
specific stakeholders, as well as have explored the impact of interactions between
multiple stakeholders. They have identified a position of stakeholders on a grid
(scale) representing varying degrees of power and interest of the investment of
stakeholders in a chosen organization, ranging from low involvement to leading
position in a chosen organization. Defining those relations participants have learned



138 D. llisko

more about stakeholders and their influence upon the organization’s strategic
development.

The student who chose the Youth organization, wrote: “I have observed how the
charismatic leadership and democratic power sharing has attracted stakeholders,
their diverse views and values were taken into account.”

The students have explored regulations, implicitly and explicitly embedded
practices and routines, culture and norms in a chosen organization. They have
explored stakeholder’s relationships that included a history of collaboration, types of
relationships, and stakeholder’s agendas. The other aspect of exploration was
stakeholders’ agency: receptiveness and commitment to collaboration with others,
scope and goals set by the stakeholders to reshape the situation for better. Stake-
holder’s agency included commitment to collaboration with others, decision-making
capacity, and time allocated to this process. They have discovered diverse views and
values of stakeholders, their joint ownership of the decisions made in a certain case,
as well as about their collective responsibility in a certain case. The students closely
examined issues of power, control and stakeholder’s involvement in all stages of the
case.

In the particular case of a small farmer’s governance the student has emphasized
the need for a more favourable governmental policy in supporting and promoting
sustainable farming. The other aspects explored in this particular case were own-
ership, sustainable leadership, farmer’s agency and decision making agency to
make changes in transforming environment for better, as well as unconditional
devotion of one’s time for one’s own and consumers’ benefit.

The student wrote: “In my case I see that for many stakeholders sustainability is
only a buzz word written in the official declaration. When this comes to reality and
a real support to a small farming business some governmental stakeholders turn
out to be deaf and blind. ...The whole burden lies on the shoulders of the farmer.
And sometimes this seems that he is left all alone Nowadays farmers become more
courageous to apply to the EU funds and succeed in getting this support, still, the
governmental support is almost invisible. Therefore, many farmers give up building
their sustainable business. Instead of getting help from the governmental stake-
holders, they put more obstacles and inspections.”

The other significant aspect that was analysed was different aspects of power in
the inquiry situation and the expressions of power as a power over, a power with
and a power within, by taking into account different values and interests among the
stakeholders. One of the course students has provided an excellent case of shared
power relationships among various stakeholders by describing the case of Center
for Youth as an example of multifunctional regional Culture Centre that fostered
intergenerational cooperation, cooperation between multiple stakeholders built on
trust, co-creation of knowledge, reaching out to new stakeholders and deepening
understanding of the situation to transform it for better. That was a good example of
practicing power with others by acting together and bringing knowledge, resources
and strategies towards a sustainable goal. As a desired vision was an involvement of
governmental stakeholders to provide financial support needed to support the
activities organized by the centre.
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Particular interest of another student was a study of a pollution of water in the
city lakes and rivers, as well as a shared responsibility of various stakeholders to
control and to improve water quality. The student has analysed the causes of
deterioration of the environment. Among the causes she has listed the unsustainable
pattern of consumption and production as well as citizen’s and government’s
irresponsibility and the absence of a reliable and comprehensive system of moni-
toring of industrial emissions in compliance with the environmental standards.

While doing the case, the student has reflected: “During my discovery I have
discovered that there is gap between written declarations and practice. The gov-
ernment does not implement all those declarations of taking protective measures of
water pools in practice. Also, the society needs to be educated of far reaching
consequences of water pollution. This work need to start already at the kinder-
garten stage and in the families. Municipalities need to arrange educational pro-
grams for the community. Talkas (annual societal involvement in cleaning the
surrounding environment) is not enough to change the situation. This should
become a habit of mind of each inhabitant.”

Several studies were designed to explore the food quality in educational insti-
tutions and shared responsibility of multiple stakeholders of ensuring the food
quality in kindergartens and schools. The cases that represented the stories of
efficient leadership proved to be the cases of teams of stakeholders striving for
development of common understanding and policies. The students described how
the organizations maintain their relationships with their various external
stakeholders.

Two cases were designed to study consumption patterns and choices of city’s
customers in the supermarkets, as well as availability of ecological food in the
stores. The students have explored consumption patterns of citizens as an aspect of
their sustainable lifestyle that relates to the nature and amount of the different goods
and service which they choose. For the purpose of their studies the students carried
out online surveys, interviews and observation. The student has concluded:
“Unfortunately, poor economic situation the country is the main factor determining
consumers’ patters of choice of cheaper and more often unhealthy food.”

The student wrote: “This was painful to observe how the customers were
choosing cheap and low quality food in the supermarkets. There were not many
people who made their purchases in the food stores based to critical reasoning. The
most vulnerable group is retired people and people from the low income families
who chose low quality food.”

Among the conclusions made by the students was as following: “People need to
be educated in sustainable life styles but government also need to support the most
disadvantaged groups of people. The most disadvantaged people are forced to
grow their own vegetables. They do this not because of sustainability reasons but as
a result of poor economic conditions. Of course, there is a good tendency among
the middle class to grow their own vegetables and to build a small sustainable
farming out of sustainable considerations.”

Consumption is critical for sustainable development since food belong to one of
the basic human needs. The student has linked food sustainability to sustainable
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agriculture (way of raising and producing food, organically produced food, regional
and seasonal products as well to packaging of food and fair trade issues). This case
contributed to the increase of student’s consumption awareness and competence as
well as developed a better understanding of contributions of stakeholders in fos-
tering sustainable consumer learning.

The students wrote: “We need to join our effort in building a sustainable society
of raising each individual’s consciousness about the urgent need and a benefit of a
sustainability in everyday situations.”

7  Suggestions for Higher Institutions for Building
Inquiry-Based Study Courses

Sustainability has been integrated in higher educational courses worldwide though,
in most cases, the traditional format of the courses did not have impact on students’
attitudes and behaviour regarding sustainability issues (Azapagic et al. 2005).
Therefore, the study courses should aim to engage students in solving real trans-
disciplinary case studies or ill-defined problems by interacting with multiple
stakeholders.

Single university courses do not capture the complexity of the concept of sus-
tainability; therefore, this is advisable to adopt a holistic view of sustainability by
engaging students in real life situations in the society. This way, university will gain
from the expertise of multiple stakeholders. By engaging in complex life situations,
theoretical knowledge will have its practical application. As a result, graduates need
to adopt a vision of sustainable development which they can implement in their life
and professional sphere of work.

Integrating sustainability in the university setting requires restructuring of
didactic arrangements from teacher centred to inquiry based and experiential
learning arrangements. It does not require recipes how to do it, but rather under-
standing of sustainability as a complex concept, involving ethical, moral, spiritual
issues and its openness to different interpretations.

This is advisable that University’s educational programs increase not only the-
oretical knowledge of sustainability but also focus on the impact of the programme
on students’ behaviour and attitudes, since the purpose of education is to acquire
“values, behaviours and lifestyles required for sustainable development” (UNESCO
2006, p. 3). Acquired knowledge need to be applied in real-life cases, where it
becomes sustainable.

Sustainable pedagogies challenge both, what is taught and how sustainability is
taught in higher education (Cortese 2003; Rowe 2007). Students can learn how to
deal with complex problems successfully if they are exposed to those problems and
are encouraged to look for innovative ways to deal with them. Though, not all
real-world learning opportunities are appropriate for sustainability programs. Some
opportunities are more appropriate, some are less suitable for learning about sus-
tainability, since they do not reflect key features of sustainability.
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Inquiry based and experiential learning contributes more efficiently to transfor-
mations at the individual level when the students engage in a reflection on complex
systems within themselves. Reaching individual level of sustainability is a starting
point that carries along societal transformations. It includes awareness of ones
values, behaviours and actions, as well as aspects of emotional, social, spiritual and
intellectual aspects of one’s life. As Papas et al. (2015) argue, transformations at the
individual level potentially guides humans’ responsibilities to collaborate with
others and to make ‘life-affirming decisions’ (p. 324).

Development of deeper University’s relations with various profit, non-profit and
municipal organizations through these research projects fostered further collabo-
ration and cooperation that helped in placement of students for jobs and internships.
While doing enquiry, the students identify connections and interdependencies,
participate in critical questioning on unsustainable systems, policies and practices.
Therefore, teacher training programs need to focus on building a holistic picture on
understanding any issue by the students, communities and stakeholders.

8 Concluding Remarks

Action research (AR) methodology was used to facilitate transformation of stu-
dents’ prior understandings of sustainability in the local community towards
developing a broader and richer understanding. The course leader as engaged them
in a reflexive and inquiry based learning process by inviting them to reconsider
assumptions that underline their interpretation of the cases they chose. Inquiry
method as an open ended and reflexive process used in the course allowed space for
building new knowledge that is central in action research process which is carried
out in the community of practice. It provided the students the opportunity to par-
ticipate in the process of designing desirable changes in the nearest community.

AR was aimed to facilitate changes in students’ perspectives on a more personal
level leading that becomes a ground for a commitment to undertake a responsibility
and leadership to bring along changes in the local community. By participating in
group discussions and sharing their understandings with their classmates, the stu-
dents formulated their perspectives on the issue of study, became acquainted with
the perspectives of their co-learners, received a feedback both from the course
mentor and the other classmates.

While doing action research few aspects must be underlined: identification of
un/sustainability aspects in real world situations, emotional responsiveness, concern
displayed towards the issue of study, and a professional responsibility and com-
mitment to change the issue. Engagement in with the real world case allowed
students to discuss and to reflect on the dominant modes of governance and
leadership, stakeholders’ involvement in their cases, to deepen their interpretations,
as well as to plan strategies for its improvement.
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The students discovered that those stakeholders, who are committed to building
a more sustainable community, play a vital role in the change processes. The
students have identified that the factors critical to enable stakeholders the trans-
formational changes include: a strong sustainability policy and an awareness of
other stakeholders about the importance of implementing sustainability agenda as a
key to a successful leadership strategy.

Students who were engaged in the course were involved in visionary and
imaginative work of thinking about sustainability problems in different and new
ways. It was discovered that the students came to the course with the environmental
focus on sustainability issues and gradually expanded their focus on sustainability
as a complex and all-encompassing concept. The students have developed a more
balanced and a holistic perspective of sustainability comprising ecological, social,
economic, culture and political aspects and future oriented vision dealing with
unsustainability issues.

The arrangement of the course indicates that when the students are actively
engaged in learning and exploration, they become advocates of sustainability.
Learner-cantered, participatory and interactive context was among the factors fos-
tering deep learning. The inquiry done by the students proved to be a powerful
method in broadening students’ understanding of sustainability and their role as
agents of change and future leaders. By engaging in addressing real world problems
students have learned to identify, to evaluate and to carry out stakeholders’ analysis.

Complexity of lens the students’ used to understand their case extended to
abstract thinking moving beyond their habitual ways of viewing phenomena. By
providing ‘thick descriptions’, the students tried to increase their awareness of the
contextual factors of their study. They paid deeper and more detailed attention to
the case of their study by moving beyond a conventional way of seeing their cases.
By undertaking the project the students were seeking the answers in real life sit-
uations from people, places and events. By finding the features of unsustainable
governance they also generated new understanding of a sustainable governance and
leadership.
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Abstract

Experiential learning complements an education for sustainability that aims at
becoming transformative in fostering students’ competencies in sustainable
development. In this work we assessed the experience of a private institution of
higher education in Panama where a sample of its students was engaged in an
extension program for farmers, during the academic year 2014-2015. As part of
course work in agroecology, students assisted the investigators with the
development of topics and materials to be employed for five one-day workshops
that were taught at the university farm, located in Las Minas (Herrera province).
In this region, also known as ‘Arco Seco’ or ‘Dry Arc’ region of Panama the dry
season causes severe water stresses. The chronic poverty in the farming
communities nearby is strongly related to deforestation and amplified by its
effects on the hydrologic water cycle and climate change. These factors put at
risk food production and quality of life for the inhabitants in most parts of the
region. USMA’s philosophy of education predicates that every student can be a
vector (teacher) of positive change in sustainable development. Through this
program we were able to put into practice the tenets of USMA’s vision and
experience its educational power and benefits.
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1  Education for Sustainable Development in Panama
with Focus in Agroecology

Panamé is a world hot-spot for biological diversity which intermingles with a
variety of human cultures and approaches to life styles, farming and quality of life.
At the end of the 19th century its rapid population growth, amplified by the con-
struction of the canal, spurred the number of inhabitants a ten-fold increase,
beginning to trigger inevitable environmental changes (Heckadon-Moreno and
Espinosa-Gonzalez 1985). Current human pressures continue to be exerted through
a steady immigration flux that for the last decade has been attracting even more
people to settle in Panamd (INEC-Panama 2010). Romero and Quental (2014)
explained this trend as Panama’s entrance into a prosperous phase, prompting
growth and making its robust economy a possible reason for attracting foreign
settlement and investments, despite present needs and challenges to enhance
innovation, research and a development veering towards sustainability. Despite this
rising affluence however, agriculture continues to play a very important role in
panamenian economy, employing a majority of its rural population, outside of
Panamé city. These are mainly small farmers who hold on to subsistence agricul-
tural practices and a native, rural heritage and culture of doing agriculture. Also, the
pressure of expanding farming operations to market agricultural products outside
the national borders poses continue threats to land degradation, biodiversity loss,
environmental and public health (Mozejko 2009), suggesting an urgent need for
promoting a more sustainable development, with an emphasis on food production.

Although an education for sustainable development has already been predicated
for a few decades as the successful approach in preparing future generations to cope
with the management of declining resources (Onwueme and Borsari 2008), only
since the summit Rio + 20 in 2012, the concept of sustainable development has
become an integral framework geared towards enhancing a culture for sustainability
in higher education (Beynaghi et al. 2014). Numerous academic programs exist
already, yet, it appears that curricula often diverge in their breadth and depth of
content in sustainability (especially at the graduate level), suggesting the need for a
better integration across disciplines (O’Byrne et al. 2014). According to Borsari
(2012) societal and institutional barriers continue to challenge an establishment of
curricula in sustainability and Panama is no exception, due also to its limited public
spending on education, which appears to be the lowest on record for all of Central
America (Mozejko 2009). Consequently, the preparation of panamenian agricul-
turists may remain void of courses with focus in sustainable development. There is
a compelling need to lead education towards sustainable food production and
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security especially, with increasing unpredictability of weather patterns that more
frequently threat to jeopardize agricultural outputs in vast regions of the world,
including Panama (Borsari et al. 2014b). At stake appears to be primarily the
livelihood of poor farmers, where increasing population pressures, low level of
technology and modest means of intervention, if a crisis occurs, often exacerbate
the situation for many. Therefore, an agricultural education founded solidly on
ecological principles and theory as proposed by agroecology is a curriculum
imperative (Onwueme et al. 2008) that could become applicable to every level of
instruction and for any learner in Panama and elsewhere.

Agroecology is a scientific approach to agriculture that builds on the
resource-conserving aspects of traditional, local, and small-scale agriculture while
drawing on modern ecological knowledge and methods (Altieri 1995; Gliessman
2007). The resiliency of farming systems depends on agrobiodiversity (Borsari et al.
2014a; Altieri 1995; Altieri and Toledo 2011) making agroecology an approach to
sustainable food production and development that could be beneficial to agriculture
and quality of life in Panama. Main emphasis is given to the study of soil man-
agement and water, in order to maintain diverse and productive plant and animal
communities. An integration of livestock is very important to produce protein-rich
foods, and recycling animals’ waste (manure) supports more ecologically the fer-
tility of soils, making farming systems integrated and, consequently, more sus-
tainable (Jackson and Jackson 2002). Therefore, an education in agroecology could
prepare students of agriculture to move farming toward a more holistic and prag-
matic approach to sustainable food production, which is necessary to address
declining resources and increasing human needs. In order to do this, it is necessary
to address the properties of living systems first, while convincing ourselves that
sustainability in agriculture is achievable through cautionary planning and
ecologically-informed decision making (Wes Jackson, personal communication,
2012). At the same time, an increasing human population pressure has reduced
biodiversity and depleted soil and water resources in Los Santos and Herrera
provinces, in the Azuero peninsula of Panama. The dry season occurring between
January and May causes severe water stresses affecting this area, also known as
‘Arco Seco’ or ‘Dry Arc’ region (Desrochers 2004). Chronic poverty in this region
is strongly related to deforestation and amplified by its effects on the hydrologic
water cycle and climate change. These factors put at risk food production and
quality of life for the inhabitants in most parts of the Azuero peninsula (Fischer and
Vasseur 2000).

The need of insuring food production in Panama inspired the authors to pursue
this study as a demonstration of sustainable development education effort. Thus, the
purpose of this work consisted in designing, teaching and evaluating an extension
curriculum in agroecology to strengthen the technical skills of small-scale farmers
in the Azuero peninsula of Panamad, through a direct engagement of agriculture
students enrolled at the Universidad Catdlica Santa Maria La Antigua (USMA)
during the academic year 2014-2015. Specifically, this program aimed at
responding to the urgent need of improving the management of soil fertility and
water use in the region to the benefit of peasant agriculture.
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2  Methodology: Curriculum Development

The focus of this work was directed towards developing, teaching and assessing an
outreach curriculum of five workshops for farmers to be taught at the USMA farm
(Herrera province), in early 2015. The outreach/extension curriculum we proposed
emphasized on hands-on, experiential, participatory learning as proposed by
Meéndez et al. (2013). The topics for these workshops were selected by the inves-
tigators with the assistance of fifteen USMA students majoring in animal science,
who were enrolled in the agroecology course taught by the senior author, at
USMA-Azuero, between August and December 2014. The students (who are also
farmers in the region) were engaged as part of classwork to participate in the
selection process for the workshops as members of a jury panel system, as sug-
gested by Patton (1990) and also Glesne (1999). Initially, the investigators proposed
fifteen topics to the students/panelists and these had to discuss and select the five
themes to be considered for the workshops program (Table 1). The last three class
meetings of the term were devoted to accomplish this important task, until a

Table 1 Proportion scores yielded by the panel jury system to select the extension curriculum
topics for subsistence farmers

Proposed topics Most Somewhat | Least Selected topics
significant = significant significant

Improved pasture systems 0.81 0.19 0.00

and cattle nutrition

On-farm renewable energy  0.375 0.125 0.5

Water and soil conservation  0.875 0.00 0.125 Water and soil

practices conservation practices

Evaluating soil quality in the 0.81 0.125 0.075 Evaluating soil quality in

field the field

Small-scale poultry 0.5 0.5 0.00

production

Chicken tractor 0.125 0.5 0.375 Chicken tractor

Leadership and cooperation = 0.00 0.31 0.69

in food production

Silviculture and reforestation 0.375 0.25 0.375

Ecological management of  0.375 0.5 0.125 Ecological management

Soil fertility of Soil fertility

Organic vegetable 0.1 0.1 0.8

production

Integrated pest management | 0.07 0.11 0.82

Biointensive agriculture and | 0.78 0.14 0.08 Biointensive agriculture

agroforestry and agroforestry

Apiculture 0.125 0.25 0.625

Vermicomposting 0.4 0.25 0.35

Women'’s role in food 0.1 0.1 0.8

production
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consensus was achieved to select five priority topics. It was not difficult to reach a
consensus about topics dealing with: soil conservation, fertility and water, being
these two resources at greatest risks of depletion, due to deforestation and slash and
burn agriculture practices in this region of Panama (Fischer and Vasseur 2000;
Desrochers 2004). The ‘chicken tractor’ workshop was selected by the
student-panelists after learning in the agroecology class the benefits (economic and
ecological) of raising hens in movable cages and the advantages of this approach to
poultry keeping in the enhancement of soil fertility (Hilimire et al. 2013), in
addition to the production of quality foods (eggs and meat). Between January and
March 2015 the investigators developed the curriculum materials and field activities
for the five chosen workshop themes.

2.1 Subjects and the Study Site

The subjects (n = 200) of this workshops program were local food producers who
manage small, family farms near Las Minas (where the USMA farm is located) and
nearby communities, USMA students and a few agriculture professionals, working
for governmental organizations, or the Panamanian Ministry of Agriculture
(MIDA).

The site for this investigation was the farm of the Universidad Catolica Santa
Maria la Antigua (USMA), which is an excellent facility (Casiciaco Haren Alde
Farm School), of about 20 ha, located on the outskirts of the town of Las Minas, in
Herrera province.

3 Evaluation Instruments

The nature of our study focused on assessing the curriculum of workshops and
yielded a mixture of quantitative and qualitative data that were triangulated (Pop-
ham 1993) to measure the worth of the proposed extension curriculum. Workshops
participants (local farmers, students and agriculture professionals) served as sub-
jects of this investigation, yielding quantitative data that were collected from a
purposefully designed survey, which was administered at the end of every work-
shop. The survey considered demographic queries to learn about the characteristics
of participants. It also proposed 13 questions aimed at assessing the workshop
objectives, critical thinking, learning environment and an overall evaluation of the
program, on a Likert-scale. A final open-ended question solicited information from
workshop participants on how to improve the program and asked for suggestions
about future topics to be taught (Fig. 1). The protection of human subjects was
ensured through approval by the Institutional Review Board (IRB) of the Univer-
sidad Santa Maria la Antigua and Winona State University. All workshops were
taught by the same instructor.
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Experiential Workshop in Agroecology
April, 2015
This survey is part of an effort to improve the quality of this workshop and some of the best data that we can gather about this program come from you.
The information that you provide on this survey can help us modify the workshop to make it more effective. Because your responses on this survey are so important,
please answer each question carefully and thoughtfully. In order to maintain confidentiality, this survey is anonymous. Please indicate how much you agree or
disagree with each statement by marking one choice only per question, with an “X” on the selected space, to the right of each question here below:
Demographic information

Tam: __aman __awoman Age: year old
Profession: __ farmer __ student __ USMA employee __ Other
Thave afarmof............] hectares, located in: : e
The most important products of my farm are:
My products are: __ only for use/consumption of my family __ Family use and local sale in my village

__sale to towns in the region (Chitre’) __sale in Panamd city and/or abroad

VIN

Workshop Goals and Outcomes:

218
A[Suong
sady
oadesiq
aaidesiq
Aj3uong

1. Workshop objectives/ goals were clearly explained at the beginning of the program.

2. The workshop had a clear purpose.

Independent Thinking

3. The training opportunities presented at the workshop I attended helped me (o develop critical thinking.

4. The training opportunities presented at the workshop T attended stimulated me to want to pursue more
knowledge and experience about this topic.

Learning Environment

5. The instructor 10 create an that participants’ expression of ideas.

6.1 felt comfortable asking the instructor for assistance, if I needed it.

7.1 felt comfortable asking questions to the instructor.

8. The instructor attempted to involve all participants in workshop activities.

9. The practical demonstrations were effective to enhance my learning about the topic being taught.

10. T took home a lot of valuable information that I will be able to apply to the management of my farm.

Overall Evaluation

11. The teaching in this workshop was effective.

12. T have learned a lot in this workshop and the knowledge gained is valuable to me.

13. T will participate again to an agroccology workshop offered by USMA.

OPEN-ENDED QUESTION. (Please answer on the back of this form): Please state what you think are the strengths of this workshop and why you
think so. Also how do you think this workshop may be improved? What more topics would you like to include if this program was going to be offered again at the
USMA farm?

Fig. 1 Evaluation instrument

Qualitative data were obtained through six stakeholders (three farmers and three
professional agriculturists who did not participate to the workshops program) via
phone interviews that were recorded (with the permission of each respondent), on
magnetic tape, as suggested by Glesne (1999) to reduce investigators’ bias. Four
interview questions were used in this evaluation:

e What are the challenges but also the opportunities for a successful agriculture in
the Azuero peninsula?
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e What is your personal definition of agroecology?

e What are priority needs to enhance farmers’ education in sustainable food
production?

e How effective is the preparation of agriculture and natural resources profes-
sionals working in the field in educating farmers to achieve sustainability?

A document analysis review of available materials (web sites, brochures, man-
uals and literature in extension education in Central America) for fostering farmers’
education in agroecology and similar agricultural topics was carried out and this
yielded more qualitative data. Thus, a triangulation of the results enabled the
authors to draw conclusions about the efficacy of the curriculum. Groups of three
students each who had enrolled in the agroecology course assisted the investigators
during workshops instruction and also with the collection of survey data.

4 Results: Quantitative Data

Each workshop was capped at a maximum of 40 participants therefore, 200 learners
in total attended the program (182 men and 18 women). One-hundred and two
evaluations were returned yielding a 51 % assessment rate. A majority of the
participants’ responses were in the ‘strongly agree’ (M = 0.846) and/or ‘agree’
(M = 0.118) categories (Fig. 2).

In addition to this, a chi-square calculation (3* = 13.039, P = 0.669904) for the
contingency table of the proportion scores of responses on the Likert-scale of the
evaluation survey (Table 2), suggested that there was no significant difference in
the efficacy of instruction among the workshops that had been taught (p > 0.05).

A 1.3 % of participants answered the open-ended question of the evaluation
survey indicating that the workshops were well taught and organized, substantiating
from a similar experience with Spanish organic growers (Cuellar and Calle 2011),

Fig. 2 Distribution of the 1
evaluation scores 09
(proportions) for every '

workshop 0.8
0.7
0.6 ® Soil Evaluation
05 ® Chicken tractor
Water conservation
0.4 . e
® Organic fertilizers
03 ® Biointensive cultivation
0.2
b I '
0 - == J

Strongly Agree Disagree Strongly Mo
agree disagree opinion



154 B. Borsari et al.

Table 2 Proportion scores yielded by the evaluation instrument

‘Workshop theme Strongly agree =Agree Disagree Strongly disagree No opinion
Soil evaluation 0.85 0.12 1 0.00 0.00 0.03
Chicken tractor 0.84 0.12  0.02 0.00 0.02
Water conservation 0.85 0.13  0.00 0.01 0.01
Organic fertilizers 0.87 0.1 0.00 0.00 0.03
Biointensive cultivation | 0.82 0.12 1 0.01 0.00 0.05

that a more direct participation achieved through practical demonstrations and field
work, was appreciated and effective in fostering learning in agroecology. Con-
cerning ideas for the need of developing new workshop topics in the future, 6 % of
the subjects who returned the evaluation at the end of each workshop proposed
permaculture, 52 % proposed agroforestry themes (especially silvopasture),
whereas 42 % indicated an interest to wanting to learn about the process to earn
organic certification for their products.

5 Interviews Protocol and Respondents

In order to collect data through an interview, there is a rapport that must be
established between the researcher and the respondent (Glesne 1999; Patton 1990).
A preliminary contact was established with the respondents in February 2015
through an invitation to be interviewed that was made by the principal investigator
with phone calls to a list of respondents that had been identified/suggested by some
of the agroecology students who assisted with this project. This initial procedure
allowed time for the investigator who conducted the interviews to introduce himself
to the potential respondents and to discuss briefly with each interviewee the needs
and purposes of the research. The interviews were conducted by telephone in March
2015. Every attempt to maintain a neutral stance in asking the questions and
responding to any interviewee concerns or questions was considered. The inter-
views were conducted in Spanish, with 3 farmers and 3 professional agriculturists
(4 men and 2 women).

5.1 Interview Data

The answer to the first part of the first question (What are the challenges but also the
opportunities for a successful agriculture in the Azuero peninsula?) was consistent
among the respondents. All six interviewees (100 %) indicated the need for pro-
tecting soil fertility from erosion and conserving water as these are principal
challenges to agriculture in Azuero. Regarding opportunities, the opinions were
split with three farmers and one agriculture professional (67 %) indicating that
livestock production is traditionally the main farming activity in the region and
agriculture should focus more on improving this sector because there is a steady
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market demand for beef. However, one farmer and one agriculture professional
(33 %) pointed out that cattle production is the main cause of land degradation,
fomenting the unsustainable practice of slash and burn practices to ‘clean’ pastures,
which amplifies the loss of soil and the removal of trees, so important for protecting
soil and water. For the second question (What is your personal definition of
agroecology?) none of the respondents (100 %) could define agroecology, although
the agriculture professionals (50 %) indicated succinctly, that the word must imply
a more sustainable approach to farming. For the third question (What are priority
needs to enhance farmers’ education in sustainable food production?) all six
respondents answered that alternative approaches must be taught to land owners to
stop the practice of slashing and burning the fields during the dry season. One
farmer suggested that more education is needed about water conservation and
management and, he added, that replanting the trees that he remembered when he
was a child has become (in his opinion), a very urgent need of present times. The
three farmers (50 %) added also that they need more education on alternative
methods to fertilize their fields and protecting their crops from weeds and pathogens
as most farmers use agrichemical inputs causing often major damage to the envi-
ronment, like the contamination of the Rio (river) La Villa with the herbicide
atrazine, which occurred in early 2014. The fourth question asked how effective
was the preparation of agriculture and natural resources professionals in providing
leadership and technical assistance among farmers to achieve sustainability. One
farmer and three agriculture professionals (67 %) indicated that the idea of sus-
tainable agriculture is new in Panama. One respondent said: “We hear about it
[sustainable agriculture] many times, however we do not have clear production
protocols from our government and therefore, there is a lack for guiding agriculture
towards becoming more sustainable”. One farmer added also that the demand of
organic produce in Panama city is driven by an increasing number of foreign
residents (mainly US and Canadian retirees) and (in her opinion) this is the driving
force for agricultural sustainability in the country, which justifies the training needs
in organic farming many growers would like to pursue. The agriculture profes-
sionals (50 %) said that they need more training to do their job, yet there are scarce
opportunities for professional development in their profession.

6 Agroecology in Extension Education: A Document
Analysis

A robust body of literature exists already to document the benefits of agroecology
when it is practiced in the tropics of Latin America (Altieri et al. 2012; Gliessman
2007; Isakson 2009; Ferguson and Morales 2010; Wezel et al. 2009). Emphasis on
agroforestry (Camara-Cabrales 1999), especially in Panama (Fischer and Vasseur
2000; Cochran and Bonnell 2005) is justified by the fact that the 95 % of Panama
was covered by different kinds of forests before human settlement
(Heckadon-Moreno and Espinoza-Gonzalez 1985). The primary focus in
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developing countries of the tropics is to reduce poverty (Pretty et al. 2003), through
an agriculture that is conservative of its natural resource base, while reducing, or
better eliminating the practice of slash and burn agriculture (Harwood 1996), and
rich with more ecologically based farming approaches. Valuable information that
served to prepare the workshops was downloaded from the National Sustainable
Agriculture Information Service (https://attra.ncat.org/) and The Land Stewardship
Project (http://landstewardshipproject.org/) web sites. Instead, the web site (http://
www.agroecology.org/Links.html) offered information about curricula in agroe-
cology in the US that with appropriate modifications, could become very valuable
to enhance the preparedness in sustainable development to agriculture professionals
in Panamda. Also, the Latin American Society of Agroecology (SOCLA) was
another important resource. It will soon offer in Spanish, on its web site (http://
www.socla.co/) more technical information to foster agroecology principles and
practices in south and Central America.

7 Discussion and Conclusion

The assistance provided by the fifteen agroecology students with the selection of the
curricular topics and the collection of quantitative data from workshop participants
was an original learning experience, which hopefully, complemented the education
they gained during course work in agroecology and beyond. The quantitative data
indicated that the workshops program was effective to demonstrate ecologically
based practices to local farmers in Azuero. In addition to this, respondents (87 %)
pointed out that the learning environment was conducive to apply what was being
taught and farmers felt comfortable to participate and contribute with their own
experience, to the learning of the whole group of attendees. It is known that this
kind of participatory research benefits all parts involved in the
investigation/education process (Martin and Sherington 1997). Through extension
education efforts like the one carried out at the USMA farm in 2015, subsistence
farmers and their families became the primary beneficiaries of instruction and also
the source of additional knowledge and learning for students, and other agriculture
professionals who took part to the workshops program. Two hundred participants
were in attendance and of this population, one-hundred twenty six (63 %) were
USMA students (from freshmen to seniors), in pursuit of their Bachelor’s degree in
animal science. The authors did not have the opportunity to evaluate at this time the
learning achieved by students who assisted with the design, implementation and
evaluation of the extension curriculum however, the senior researcher observed that
these were more engaged in the learning process than when the same took place in
the classroom. Also, students who attended the workshops interacted collabora-
tively with all other learners in active discussions facilitated by their instructor.
Learners in this program participated actively in all field activities, instruments use,
measurements and problem-solving exercises that were proposed for each one of
the five selected topics (Fig. 3).
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Fig. 3 Calibrating the Level-A, a simple instrument used to trace contour lines on a sloping
terrain (left), and evaluating soil compaction in the field (right)

The qualitative data were valuable to complete the assessment of the curriculum
and were triangulated with the quantitative data yielded by the administration of the
survey instrument, to enhance the trustworthiness of the study (Patton 1990;
Popham 1993). More specifically, the data yielded from the interviews suggested
that agroecology has not become yet a well-established subject of study in agri-
culture, or sustainable development curricula in Panama. Deforestation and slash
and burn practices remain a pervasive modus operandi in panamenian agriculture,
despite a broad recognition of their detrimental consequences on the environment.
Although the benefits of slash and burn agriculture are outnumbered by many
limitations, tangible measures for adopting alternative approaches to avoid
expansions of land degradation, as these may lead quickly to the desertification of
the Azuero region are still lacking. In sum, the need for embracing sustainable
development in food production appears to be understood across the strata of the
agricultural community in Panama, yet, a limited preparedness of a majority of its
agricultural professionals, scarcity of funds available for better conservation prac-
tices, and limited leadership impede the needed leaps towards an implementation of
policies, education, and research efforts for establishing a more sustainable food
production system. The qualitative data yielded by the document analysis review
suggested that the information about agroecology and sustainable food production
abounds in the literature and on the Internet. However, the scarcity of studies
carried out in Panama reiterated that sustainable development of food systems is a
relatively new concept in this Central American country. Nonetheless, taught within
this, or a similar framework, the proposed extension education curriculum proved to
be an effective model of instruction to respond effectively to farmers’ needs, while
exposing (and hopefully, improving) the preparedness of students of agriculture at
USMA, when these are engaged directly in resolving problems and challenges
together with food producers. This and similar educational experiences can become
excellent learning opportunities for students who prepare to enter soon their pro-
fessional career paths.
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8 Recommendations for Future Studies

A steady increase in human population worldwide is not exempting Panama from
the challenge of having to increase its agricultural outputs by 2050 as Tilman et al.
(2011, 2002) have predicated, to satisfy a rise in food demand. The ability to
achieve this goal will require an unprecedented wisdom and knowledge to avoid an
exhaustion of our natural resource base (soil, water, energy, biodiversity). To this
end, Ruttan (2000) made a clear case for proposing ‘regenerative agriculture’ a
compelling and mandatory need for future efforts in sustainable development, while
Altieri (1995) and Gliessman (2007) conceded that agroecology is the winning
paradigm of future, sustainable food systems. The need of emerging successfully
from the challenges of present, extractive agriculture can be pursued also through a
mobilization and empowerment of rural communities (Bell et al. 2010) with edu-
cation programs like the one that was presented in this evaluation study. The
engagement and commitment of USMA students who assisted with this research
endeavor implied that leadership skills were also gained by these soon-to-be pro-
fessionals, who participated in developing the proposed extension curriculum. From
the limitations that affected our assessment emerged some recommendations that
could be considered in future and similar studies, to foster sustainable development
in agricultural education in Panama and these could consider the following foci:

e Evaluating students’ educational benefits from this, or similar extension pro-
grams as such an effort would have beneficial implications for an improvement
towards sustainability of academic curricula in the agricultural sciences in
Panama.

e Continue offering this curriculum to local farmers in the provinces of Herrera
and Los Santos through the years and study how and whether food production
becomes more diversified in this region and whether natural resources (soil,
water and biodiversity primarily) recover their quality while continuing to fulfill
the ecological services they provide to Azuero.

e Develop and offer workshops in: permaculture, agroforestry (with emphasis on
silvopasture) and organic certification protocols for locally grown foods, while
continuing assessment studies.

e Adapt and implement this curriculum for more regions of the country through a
collaboration with more universities in Panama who offer study programs in the
agricultural sciences.

Finally, the authors would recommend and support the continuation of a direct
involvement of students like the one that was experienced with this program, should
the Universidad Cato6lica Santa Maria La Antigua continue to appreciate the
innovative pedagogy that was employed in this study. Over time, the experience
gained by USMA with this approach to education could become an attractive model
of instruction in sustainable development for more universities in the country and
applicable also to more curricula, within the university.
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Abstract

In response to UNESCO’s Agenda 21, the Philippine initiative to assimilate
Education for Sustainable Development (ESD) in tertiary education is enunci-
ated in the Commission on Higher Education‘s Strategic Plan for 2011-2016,
which contains the roadmap to reform higher education institutions (HEIs) to
respond well to the academic pursuits of sustainable development. Over the
years, ESD has been instituted with practical strategies hinged on previously-
built efforts promoting environmental conservation, climate change mitigation
and adaptation as cornerstones of sustainable development among the HEIs
in the country. The process of doing so has progressed from social marketing
through alliance-building in pushing for eco-friendly and disaster risk reduction
programs and community extension activities to enhance social awareness and
preparedness to a more academic level through curricular review and develop-
ment activities. The National Service Training Program (NSTP) is a platform
whereby ESD is instituted formally in tertiary education. However, sophistica-
tion for ESD to tackle the development of theories of practice is underway but
slow. Some universities have been moving forward in this aspect in cooperation
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with two environmental education associations, but knowledge to fast-track the
development and study of theories for sustainable development for practical
applications is still evidently wanting.

Keywords
Education for sustainable development - Environmental conservation - Climate
change mitigation and adaptation

1 Introduction

As a signatory of UNESCO’s Agenda 21, the Philippines has joined a host of
countries across the world in taking up the call of the Nagoya Declaration on
Higher Education for Sustainable Development, which was put together on 9
November 2014 in Aichi, Nagoya, Japan. Like its counterparts in the Asian region,
the country has been working relentlessly for years to figure out the initiatives that
would establish “the transformative role of higher education towards sustainable
development” (UNESCO 2011a), especially that environmental problems and
climate change impacts have become increasingly unsettling in the Philippines. The
commitment of the country towards it has been worked up to include recently the
reform on basic education with the implementation of the K to 12 program, which is
a defining step in Philippine education to prepare systematically the youths of the
country to the challenges in globalization and sustainable development. From then
on, the works have moved up to higher levels, where much has been achieved for
secondary education institutions to engage in dynamic inter-country collaborations
in the development of practical teaching innovations for the promotion and
enhancement of socio-cultural and environmental awareness. But consciousness on
ESD was developed as early as 1952 in the Philippines, with the “establishment of
the Philippine Rural Reconstruction Movement (PRRM) for an integrated program
of education, livelihood, health, habitat, environment and self-governance in the
development of rural communities,” which eventually forged “education for sus-
tainability” (UNESCO 2011a).

At the tertiary level, the Philippine step towards equipping in pursuit of ESD has
been articulated in the Commission on Higher Education’s (CHED) Strategic Plan
2011-2016. The plan has set out the roadmap for the higher education institutions
(HEISs) to do the necessary changes to align the agenda of the HEIs with the global
call of strategizing education for sustainable development (SD) in the country
(Commission on Higher Education 2012a). The plan calls for a major restructuring
process to enable the Philippine HEIs to streamline efforts and resources towards
the said goal. Cognizant to what the country had committed in integrating ESD in
higher education, series of legislations have helped formalize the framework to
carry out relevant interventions in practical formats in the HEIs, which are aimed
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ultimately to build resilient and climate-smart societies. The anchorage for this
framework is built on the previous efforts towards environmental awareness and
conservation with major policy support from CHED. As a confluence of all efforts
for education to catalyze SD, ESD provides a new face of education, which
embodies the “principles of lasting human development” (Granados 2011). To the
Philippine universities, these principles provide continually a dynamic but for-
midable challenge inasmuch as environmental and climate change concerns are
seen with calamitous damage on human lives and properties in the past few years.
Nonetheless, for “ESD to be quality education,” much has to be done to verify its
beneficial outcomes and research is wanted for this aspect to produce the solid
evidence for such outcomes in the country especially (UNESCO 2012).

2 The Legal Framework for ESD in Philippine Universities

Although the major underpinning for the repositioning of Philippine universities to
institute sustainable development through academic means is a commitment of the
country in UNESCO’s Agenda 21, the framework for carrying ESD out in
Philippine universities is with the policies of CHED and republic acts whereby
CHED is still the focal driver for implementation. The blueprint for which every
action works towards UNESCO’s Agenda 21 is contained in the Philippine version
of the said agenda [Philippine Agenda 21 (PA 21) and Enhanced Philippine Agenda
21 (EPA 21)], which aptly “represents the national will to pursue a development
approach that: (1) implies the balance of growth, equity, and ecological integrity;
(2) requires the operationalization of sustainable development (SD) parameters; and
(3) is both people-oriented and ecosystem-based” (Philippine Council for Sus-
tainable Development 2015). From it, many policies have stemmed to ensure
concerted response to the strategies for ESD and the integration of which in the
academic programs of the university. For starters, Republic Act No. 9512 known as
the Environmental Awareness and Education Act of 2008 set out the mandate for
the integration of environmental education in school curricula at all levels and the
incorporation of which in the National Service Training Program under Republic
Act No. 9163, “as a Civic Welfare Training Service component required for all
baccalaureate degree and vocational courses with at least 2-year curriculum.”

As a platform for further promotion of ESD under RA 9512, the aptness of the
National Service Training Program (NSTP) institutionalized by virtue of Republic
Act No. 9163 in 2002 as a channel for ESD was espoused in the aim of the
program, which is towards “enhancing civic consciousness and defense prepared-
ness in the youth by developing the ethics of services and patriotism, and ensuring
the various components of which to enhance the youth’s active contribution to the
general welfare.” In consonance with the SD framework, NSTP comprises an ideal
vehicle to bring ESD to as many people as possible, inasmuch as similar intentions
are being served with the education mechanisms of the program. Accordingly, at
CHED’s level, a memorandum order was passed to require all HEIs to roll out the
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implementation of NSTP across the Philippines. CHED has likewise enjoined HEIs
to affiliate with the Philippine Association of Tertiary Level Educational Institutions
in Environmental Protection and Management (PATLEPAM). The association is
anchored in the Environmental Management Bureau (EMB) of the Department of
Environment and Natural Resources (DENR), in which its chief function is to
streamline environmental education in Philippine higher education. Streamlining in
this case subsumes the strategies aimed to pursue practical and theoretical inter-
ventions for ESD to flourish in the country’s educational system. PATLEPAM with
the Environmental Education Network of the Philippines (EENP) is important in
the “integration of SD in school curricula as well as in campus administration and
organizational culture” (Segovia and Galang 2002). Nevertheless, the National
Agriculture and Fisheries Education System (NAFES) came much earlier under the
Agriculture and Fisheries Modernization Act (AFMA) of 1997, as a way of “in-
tegrating all provisions of international development assistance made for agriculture
and fisheries education since 1964 to prepare human resources on the global con-
cerns of development agriculture” (Suemitsu and Mancebo 2007).

3 Approaches Used in Delivering ESD in Philippine HEIls

ESD in Philippine HEIs has to touch-base on their quad functions of instruction,
research, extension and production/administration; thus, these functions reflect the
key areas for the assimilation of ESD in academic programs relative to the
objectives of PA 21 and EPA 21 where the Philippine Millennium Development
Goals (MDGs) are articulated (UNESCO 2012). UNESCO (2012) has identified
ESD specifically as part of the “major UN-supported education campaigns such as
Education for All (EFA) and the UN Literacy Decade (UNLD) including a whole
range of other educations that touch upon SD,” which goes well with the changing
demands of time. Broadly, it considers ESD as an “umbrella concept for emerging
educations” targeted at a number of pressing issues such as climate change and risk
reduction, as shown in the Philippine case. With it as a welcome opportunity in the
Philippine higher education, new curricular programs on environmental studies
have come about, which have been patronized by numerous students due to the
timely relevance of the programs. For those HEIs with environmental science as a
baccalaureate degree course, CHED’s memorandum order 35 in 2005 provides the
guide on its offering, because it embeds the minimum policy standards for
rationalizing the training of the youths under the course.

Based on the memorandum order, a graduate of the said course is expected to
earn competencies on:

e Basic skills in biology, chemistry, physics, earth science and mathematics and
their applications in an integrated way in the analysis of an environmental
problem;
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e Understanding of the basic concepts of biology and ecology, qualitative and
quantitative chemical analysis, energy and thermodynamics, earth science,
mathematics and statistics, and

e Adequate technical writing and oral communication abilities.

Caraga State University in Butuan City, Philippines has offered the same course
in consideration of the required competencies about which the academic services
are planned. For instance, besides the classroom activities with board and chalk, the
students have to undergo field exposures and preparatory training for terrestrial and
aquatic assessment activities (e.g. trekking, caving and free diving). Research
partnerships have been also practiced to help the students develop their technical
writing skills. To broaden awareness on and management of environmental prob-
lems, students likewise have to observe such aspects in selected communities. To
date, ninety (90) of the 2299 HEIs in the country have environmental courses in
their academic programs; most of which are state-owned universities and colleges
(Philippines Universities and Colleges Guide, 2015). Overall, CHED manages that
number of HEIs, where 1643 are private institutions, 547 are state universities and
colleges, 95 are local universities and colleges, and 14 are other government HEIs
(Commission on Higher Education 2012b). In 2014, total enrolment had gone up to
3,563,396; of which the highest is in business-related courses with 970,558.
Respectively, second and third in enrolment rates are education and teacher training
(624,254) and information technology (425,416) (Commission on Higher Educa-
tion 2014). Although sustainable development agenda are also tackled in other
disciplines such as agriculture, forestry and fisheries, the environmental courses that
take up those agenda with considerable emphasis are listed under “other disci-
plines” having an enrolment of 214,277 (Commission on Higher Education 2014),
indicating that the said courses still constitute a minority in Philippine higher
education. Even so, ESD promotion is assured with NSTP being compulsory to all
HEISs in the country. However, in upscaling ESD for research and practical appli-
cations, the Philippine HEIs might flounder a bit for reasons concerning the need
for more emphasis, experience and expertise.

Also, the Philippine universities in the delivery of ESD had to observe the
National Environmental Education Action Plan (NEEAP) 2005-2014. In this plan,
the ESD program must be pursued following the strategies identified by the
Department of Environment and Natural Resources (DENR), the Department of
Education (DepEd), the Technical Education and Skills Development Authority
(TESDA) and the Commission on Higher Education (CHED), which are as follows
(UNESCO 2011a):

e Establishment of centers of excellence in environmental education in the dif-
ferent regions of the country;

e Provision of incentive support to deserving professionals who wish to specialize
in environmental science and management;

e Strengthening of environmental education role and advocacy work of NGOs;
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e Improvement in the technical capability of DENR and the education depart-
ments in environmental education for the general public and other concerned
agencies;

e Mobilization of the youth in environmental enhancement projects; and

e Promotion of an integrated approach in educating the local communities on
environmental conservation.

These strategies provide the importance of having a holistic approach in training
the students under the Environmental Science and Management courses. In the
Philippines, the delivery of ESD through NSTP to various students and audiences is
carried out in modular programs, taking on the minimum standard set for the HEIs
in reaching out these intended audiences for the learning points aimed to build
social capability in disaster risk reduction and environmental protection (UNESCO
2011Db). In Philippine universities, the topics are extended to cover issues on women
empowerment, gender and development in consonance with Republic Act
No. 9710 (The Magna Carta of Women). This is to bring women’s capability to the
fore in the event they need to provide leadership and backstopping measures and
NSTP is likewise used in the process. CHED has set out a particular module that
contains the corresponding scopes of instruction for the priority topics on disaster
risk reduction and management and environmental protection (see UNESCOs
2011b Education for Sustainable Development Country Guidelines for Changing
the Climate of Teacher Education to Address Sustainability: Putting Transforma-
tive Education into Practice).

Early on, the HEIs were supportive of ESD-related social marketing schemes,
specifically for programs aimed to instil environmental consciousness among the
Filipino people. In 2006, the Search for Eco-friendly Schools in Metro Manila was
launched where the top schools were given due recognition for their winning
participation (Nomura and Abe 2008). This has become an annual event for all
schools in the country in all education levels: elementary, secondary and tertiary
(higher education), which advocates the development of eco-schools. In the
Philippine context, “eco-schools are environmentally-friendly schools that have
initiated and integrated environment-related programmes in their instruction,
research, extension and/or administration” or in the quad functions of the HEISs.
These eco-schools are strategized to take on the streamlining and mainstreaming of
environmental education. As defined, environmental education in the country “shall
encompass environmental concepts and principles, environmental laws, the state of
international and local environment, local environmental policies, the threats of
environmental degradation and its impact on human well-being, the responsibility
of the citizenry to the environment, and the value of conservation, protection and
rehabilitation of natural resources and the environment in the context of sustainable
development. Theoretical and practicum modules shall comprise activities, projects
and programs including, but not limited to tree planting, waste minimization,
segregation, recycling and composting; freshwater and marine conservation, forest
management and conservation; relevant livelihood opportunities and economic
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benefits and other such programmes and undertakings to aid the implementation of
the different environmental protection laws in the Philippines” (ASEAN 2013).

Relative to these initiatives, two education associations/networks have played a
great role in harmonizing efforts for the HEIs to grasp easily the process of going
about environmental education and ESD, starting from the conceptualization of the
country’s participation in the furtherance of environmental conservation that is still a
central point in sustainable development discourse in the Philippines. PATLEPAM
was formed in 1995 as a government-supported network of 380 colleges and uni-
versities to deliver environmental education, training and research for sustainable
development to local communities. It also endeavors to incorporate sustainable
development in university curricula and in administrative/institutional culture
(Calder and Clugston 2003). EENP is, on the other hand, of similar understanding
with PATLEPAM in the pursuit of ESD in the country. It has introduced the “Dark
Green School” program, which has “the objective of producing citizens through
college systems who are coherently directed towards environmental education for
sustainable development (EESD) and of offering a distinctive “whole institution”
approach and accreditation system in line with ESD principles for coherent systemic
change and acceleration of the “greening” of the academy” (Galang 2010 as cited by
Reyes 2014).

4 Some Documented Practices in Delivering ESD

Teaching ESD in Philippine universities has evolved over the past years, in which
the beginning took a bottom-up approach, where at the grassroots level, alliances
and partnerships were developed to enhance environmental consciousness and
protection and disaster preparedness through NSTP and off-campus extension and
education programs (Tan 2012; Unsi 2014). Such approach was credited in terms of
practicality in helping communities cope with disasters that had visited the country
in the recent past; more so with the development of entrepreneurship through the
various projects on waste management. Meanwhile, with ESD to help address
societal problems of multiple dimensions, a noteworthy development where uni-
versities have a lead role is the contextualization of ESD in spurring development
strategies. The following are some accounts on this aspect undertaken beside the
NSTP platform of the universities. Cultural sensitivity to mainstream the marginal
indigenous people in development efforts is demonstrated by the Xavier-University
(XU)-Cagayan-de-Oro-City-supported Apu Palamguwan Center (APC). The center
facilitates in the exposure of XU students to a special curriculum of cultural edu-
cation piloted in the Bendum cultural community. APC’s special curriculum is
intended for the education of children of the cultural minorities, which allows XU
students to see and respect their potentials for development (APC-ESSC 2008).
Similar to this is the innovation made on teaching physics with enhanced cultural
and language sensitivity. Morales (2014) of the Philippine Normal University has
worked with culturally-profiled student subjects and has introduced the modules of
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Culturally-Sensitive Curriculum Material in Physics (CS-CMIP), which were
piloted by Pangasinan physics teachers and high-school students with applications
found in the local culture of a Pangasinan ethnic group. The subsequent cus-
tomization of Physics to this ethnic group is found to have contributed to the
success of the experiment, which was recommended by Morales (2014) to be
validated with other ethnic groups in the country. Culturally-sensitive education is
likewise advocated in the pursuits of Abejuela (2007) to broaden social participa-
tion in sustainable development. The implementation of Schools for Indigenous
Knowledge and Traditions (SIKAT) Programme as documented in his paper has
acknowledged the importance of special teacher training institutions for “future
teachers to acquire skills to teach in indigenous schools.” Discussions on this aspect
have encouraged the participation of Bukidnon State College to offer a program on
indigenous education based on Bukidnon culture (Abejuela 2007). Another laud-
able contribution of ESD is education for peace with the Filipino Muslim com-
munity, as documented in the case studies of the Asia-Pacific Centre for Education
for International Understanding (APCEIU 2007).

In the area of food safety, students in the University of the Philippines-Los
Bailos could learn the policy and standards in the Bachelor of Science in Food
Technology (BSFT) program with the program curriculum set by CHED.
The BSFT curriculum requires a 3-unit professional course on Food Safety, which
constitutes 3 h of lecture per week. A preparatory stage is also set to infuse
knowledge from related sciences as in crop and animal sciences and this is intended
to provide “farm-to-fork” perspective of food safety, which lays down the “distinct
advantage of food science and technology programs based in universities with a
strong agricultural program” (Lizada 2010). The same holistic framework is also
observed in the curricular programs of environmental science and management in
Philippine universities, because of the many facets that are taken into account in
environmental discourses. Under NAFES, ESD for the development of agriculture
and environmental conservation in the agri-fishery sector was pursued on the basis
of a competency-based curriculum, in which the various competencies are learned
through actual experiences in internship programs since the aim is for the youth to
receive “occupational preparation for a better life” (Suemitsu and Mancebo 2007).

In the Mindanao State University-Iligan Institute of Technology (MSU-IIT), a
cyber portfolio was developed to “introduce innovations with practical and
breakthrough solutions against expensive and inflexible vended software.” It is
intended for “teachers who seek out strategies to integrate technology in their
lessons.” Tried first in Statistics, the cyber portfolio is viewed as a tool that provides
for the management, organization, display and evaluation of the e-portfolio pio-
neered in use by graduate students who are situated in different places (Robles
2011). According to Robles (2011), “the making of cyber portfolio as a manage-
ment tool for e-portfolio is one of the practical and effective actions that provide the
opportunity for integration of sustainability in education blended with multiple
intelligences (MI), higher-order thinking skills (HOTS) and technology.” Research
about its implementation in the said university has been found to contribute posi-
tively to student appreciation on teaching and learning experiences and to the
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promotion of quality assessment of student outputs that can be posted in the said
portfolio (Robles 2011). At the university level, little is yet considered as a concrete
accomplishment in terms of delivering ESD effectively—particularly towards
greening the Philippine economy while making it climate-smart also. Most of the
current efforts are at the level of researching for the intelligent and verifiable ways
of integrating ESD in tertiary education relative to intended outcomes. The works of
Tan (2004), Khambayat and Majumdar (2010), Reyes (2014), and Necesito et al.
(2010) dwell on such aspect where improving the delivery of ESD in the HEISs is of
paramount importance to institute the desired transformation in the Filipino youths.

5 Deepening ESD in Philippine Universities

ESD is the kind of education with unquestionable relevance to today’s development
issues, in which the rigor of getting it to what it should be for sustainable devel-
opment continues to wheel on in the Philippines. Perhaps the greatest challenge
remains on how ESD should be carried out to eventually result to the achievement
of the Sustainable Development Goals that countries over the world have vowed to
meet. As ESD is looked upon as “education for the future, for everyone everywhere
and an essential ingredient to ensure quality education and a successful transition to
green societies and economies” (UNESCO 2012), it is approached from different
directions at the tertiary education level, as changes due to customization needs
based on sustainable development concepts are applied to the different facets of
university education. Prof. Tilbury’s (2011) recommendations on how universities
across the world have to realign their academic services on the basis of sustainable
development are accounted for in the on-going initiatives happening on the training
of “teachers of today for the learners of tomorrow” (Khambayat and Majumdar
2010; Tan 2004), and on refocusing research and extension directions that are now
bent on increasing the production and dissemination of solid evidences on climate
change issues and environmental problems and their management strategies
(OASERD 2007; UNESCO 2011a, b; Bidad and Campisefio 2010).

There are critical elements and competencies that must be developed and nur-
tured to befit today’s tertiary education in the country to the global definition of
ESD. These elements and competencies are implied in the 2012 Report of
UNESCO on UN DESD, which are aimed to “refocus lifelong education on
knowledge, skills and values, and thought patterns to build a sustainable world.”
For teacher education, the framework in the development of various competencies
is reflected in the report of Comenius 2.1 project for the multidimensional learning
processes to address the critical issues in development and the environment (Sleurs
2004). The Comenius 2.1 project ESD framework is comprehensive in accounting
for the elements of ESD as in UNESCOs Agenda 21 and thus a good guide to figure
out targeted interventions in the development of teachers for the many competen-
cies they have to acquire in relation to ESD. In the Philippines, research for this
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aspect is yet on-going and progress is likewise slow, especially in the aspect of
developing theories of practice that facilitates the assimilation of ESD insights and
learning.

Theory development and validation for practical applications in SD efforts is not
observable at this point, but learning about these theories (circular economy,
industrial ecology, etc.) is gaining ground with the help of scholarships. One reason
is attributed to the vague conceptualization of how the approach should be for ESD
to produce impacts indicative of the promises made by the country on Agenda 21,
since “mainstream societies” in the Philippines have to graduate from being con-
cerned with “short-term growth at the expense of natural capital” (Calder and
Clugston 2003). The same is shared with the World Wildlife Fund’s document on
Sustainable Development and Learning-inspiration for university teachers, a guide
in the development of efforts at the university level for education to be a catalyst of
sustainable development (WWF 2011). It is in this vein that the country is
challenged to catch up with global ESD initiatives as shown in the said document,
where sophistication is geared higher towards the competencies and modalities in
the delivery of ESD. Updates on these efforts are found in the research works of
Tan (2004), Talisayon (2014), and others who have wanted to understand the
critical elements of making effective changes in various education programs pur-
suing ESD in the country.

6 Conclusion

The pursuit of ESD in Philippine universities is gaining progress in the way it is
delivered for the benefit of the Filipino people. It has evolved through the years of
adjustments for implementation to see ESD’s outcomes in producing results for the
country’s responsibilities towards PA 21/EPA 21 and UNESCOs Agenda 21.
Looking into the ESD implementation in Philippine universities, it can be said to be
grounded with the necessary legal support for it to be pursued seriously. There are
quite a number of legal bases that direct the way it should be implemented in all
levels of education and to see to it that it should be implemented based on its
purpose. As earlier indicated, the intention for ESD is hinged on the priority to
withstand or overcome the impacts of climate change in the Philippines, where
disaster risk reduction and preparedness is a part. This has helped in a way in
reducing losses from human casualties, and damaged properties and livelihoods.
The National Service Training Program (NSTP) in the universities has been a good
vehicle in delivering education programs at the grassroots, which could push for the
learning of strategies about climate change mitigation and adaptation, resilience and
disaster preparedness among the local people.

However, in the other aspects of tertiary/university education and responsibili-
ties, not much progress has been made. The delivery of ESD is yet on practical
methodologies of aforementioned priority thrusts. The two education associa-
tions (PATLEPAM and EENP) have done a great deal in streamlining efforts
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towards ESD integration in curricular development, which have ensured the sig-
nificance of the topics being prepared and taught for. But in scaling up ESD in the
areas of research and extension, not much progress has been done. Related
researches are yet in determining the essential attributes of teaching ESD subjects in
the university. Development of theories with practical applications in SD concerns
is less explored but necessary for research and policy action objectives in Philippine
universities, which can be addressed by furthering international exchange and
collaboration efforts. Indeed, the Philippine HEIs have a lot of catching up to do,
particularly in joining universities worldwide in changing mindsets and lifestyles
and in figuring out the designs of modern industrial systems and societies the
sustainable way. Emphasis therefore for this context is set out for Philippine uni-
versities to keep track of ESD development in the world and learn for the sensible
application of new tools and methods to pursue the country’s SD goals efficiently.
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Abstract

The ‘Global Dimension in Engineering Education’ (GDEE) network is an
initiative that aims to increase the awareness, critical understanding and
attitudinal values of undergraduates and postgraduates students in technical
universities across Europe related to Sustainable Human Development
(SHD) and its relationship with technology. This is being dealt with by
integrating SHD as a cross-cutting issue in teaching activities by improving the
competences of academics and through engaging both staff and students in
initiatives related to SHD. The GDEE started as a collaborative project between
a consortium of European Universities and NGOs. The chapter presents a
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common understanding of how best to establish effective education for global
development, and presents a pedagogical approach to facilitate the connection
between theoretical knowledge (lecturers and students from universities) with
practice (through NGOs). It discusses this approach through the analysis of case
studies of best practice from those already working in this area within higher
education across Europe. It concludes with the presentation of a continued
professional development (CPD) approach for academics that uses a series of
online training courses, with support from a series of contextual case studies
written by NGOs to support teaching human development within engineering
courses.

Keywords
Global development - Pedagogy - Academic training

1 Introduction: Global Development and Higher Education

It can be argued that the knowledge and skills required for engineers are the same
all over the world, and it is often expected that an engineer will work in a range of
countries and cultures during their career (Bourn 2014). The effect of this
increasingly global profession has changed the nature of learning. This change
naturally has consequences on the Higher Education (HE) Engineering curriculum,
with many universities reconsidering the nature and content, covered in courses.
The need for this is not new, it has long been realised that there is a need for a new
kind of engineer; one who is equipped with the skills to deal with the societal
aspects of technologies (De Graaf and Ravesteijn 2001, cited in Segalas et al.
2010). Indeed, in the 70s Schumacher states that for education to impact on sus-
tainability, it would have to be ‘education of a different kind: an education that
takes us into the depth of things’ (1973, preface). Sterling (2005) agrees stating the
need for a fundamental shift in education to address the nature of sustainability.
Concurrently, our world is in a constant state of change in which we face new
challenges that require new solutions. Engineering must respond to these changes,
with education being at the heart of the response (Gathercole 2014).

One proposed method is to incorporate a Global Dimension as an integral part of
engineering education. A Global Dimension is one which encourages students to
think of themselves as global citizens and thus promote a sense of global social
responsibility (Bourn 2014). In particular, the focus is on the incorporation and
understanding of international development, human rights, along with equality
issues, and the environment. This does not stand alone within engineering educa-
tion as there are already relationships with other agendas, such as; sustainability,
humanitarian engineering and ethics (Gathercole 2014). However the benefits of
including a global dimension is that it can help students make links to the real
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world, and enable engineers to play a role in poverty reduction, human rights issues,
and conflict resolution (Gathercole 2014).

Previously, the traditional response from engineering academics has been that
through the use of technology we can find solutions to society’s problems. This
assumes that a solution can always be found, and does not necessarily account for
the views of people and the cultures it effects (Bourn 2014). Some universities have
already begun to recognise the impact that engineering has on; societies, ethics and
ones’ individual value-base. An example of this is current recognition of, and the
accepted role of Sustainable Development (World Commission on Environment
and Development 1987). This definition is still widely used today, by different
groups and has ultimately led to the proposal of the Sustainable Development
Goals, a successor to the Millennium Development Goals. Target 4.7 states that by
2030 all learners should a have acquired knowledge and skills to promote sus-
tainable development (United Nations 2012). Abundant literature has already
substantially improved scientific contribution on sustainable development teaching
strategies in higher education, specifically in engineering studies (Mulder et al.
2012; Holmberg et al. 2008; Segalas et al. 2010; Watson et al. 2013; Lozano et al.
2014). Furthermore, universities have begun to recognise the impact of globalisa-
tion pedagogy, typically under the heading of ‘internationalisation’. Although some
previous work was done with a humanitarian and human development focus (Boni
and Pérez-Foguet 2008), the drive for the globalization of higher education has
increased momentum in this direction. In recent years there has been a growing
debate about the implications of such policies and practices, which has resulted in
academics investigating the process of learning. One manifestation of this can be
seen in the sharing of knowledge, which has increased due to the willingness to
learn from other nations and the increased mobility of staff and students. As a result,
there is a growing demand from students to re-think the content and form of
engineering degree courses.

In order to address this, in 2012, academics came together in a collaborative
consortium known as Global Dimension in Engineering Education (GDEE), which
aims to increase the awareness, critical understanding and attitudinal values of
undergraduates and postgraduate students related to Sustainable Human Develop-
ment (SHD). Roots of the thematic and methodological approaches followed by the
project are found in Pérez-Foguet et al. (2005), Boni and Pérez-Foguet (2008),
Pérez-Foguet and Cruz (2011). The consortium comprised of five technical uni-
versities and four NGOs from three EU countries: United Kingdom, Spain and Italy.

During the two year initiative the consortium has established an understanding
of best practice for effectively integrating global dimensions into the engineering
curriculum. Consequently, this paper presents the pedagogical theory which
underpins this understanding. It discusses this approach through a discussion of
pedagogical theory derived from prior art plus a review of best practice from those
already working in this area within higher education across Europe. It concludes
with the presentation of a CPD approach for academics that uses a series of online
training courses, with support from a series of contextual case studies written by
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NGOs to support teaching human development within engineering courses. It
argues for integrated active learning pedagogies and for Universities to actively
seek engagement with experts in the field.

2 Goals, Competences and Pedagogical Approach

Referring to curriculum design, Sterling points out that if engineers are to contribute
truly to Sustainable Development, then sustainability must become part of their
everyday thinking. This can only be achieved if Sustainable Development becomes
an integral part of engineering education programmes, not a mere ‘add on’ to the
‘core’ parts of the curriculum (Sterling 2005).

In 2008, ‘The Global Engineer’ report laid out a conceptual methodology to
incorporate the competences of a ‘Global Engineer’ onto the professional accred-
itation standards (in the UK), comprising 5 sequential stages (Bourne and Neal
2008). However, this list has grown to 10, as others have been added to reflect new
understandings of effective education for global development. The additions have
come from the outcomes of a review of papers which reflect on best practice
submitted during the course of the GDEE project (Trimingham 2014, see also
below). It also embeds learning from a recent publication on Internationalising
Higher Education from the Higher Education Academy (2014). The 10 key
objectives are:

1. Develop a faculty wide philosophy and base of knowledge and understanding
2. Identify areas within the curriculum where global development can enhance
current teaching
Introduce students to global development
Integrate the idea of systems thinking in relation to global development
5. Convey an appreciation of the commercial, institutional, legislative and social
motivations for implementing global development
6. Demonstrate knowledge and understanding of the concepts of global devel-
opment and how it exists within discipline specific contexts
7. Advance practical understanding of the pressures facing industry in terms of
integrating global development
8. Acquaint students with the current range of tools and resources available for
integrating global development and understand how to use some of the most
common
9. Allow students to generate solutions through active learning.
10. Develop a view of future directions for global development engineering
(Trimingham 2014).

> w

Such an approach would enable greater integration of Global Development
criteria into the curriculum. It promotes learning outcomes that enable graduates to
establish a clear connection between engineering and Global Development and
helps them in practising sustainable engineering.
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But within this methodology a reorientation on pedagogy and learning processes
is essential to achieve effective Education for Global Development. The Barcelona
declaration states: “teaching strategies in the classroom and teaching and learning
techniques must be reviewed” (Barcelona declaration 2004). But what is needed to
achieve an effective Education for Sustainable Development (ESD) in higher
education, and specifically in engineering education? What pedagogy is especially
good for Sustainable Development?

The level of adaption required by engineers to enable them to produce globally
appropriate outcomes is large, therefore engineering students (and academics!) need
to be made more aware of the issues and given the skills with which to deal with
such change. Best practice approaches all follow the same pattern. They begin by
building momentum within their HE establishment, then they introducing concepts
of global development and build global development knowledge, they then move to
supporting learners who are expected to be working on live projects. This approach
promotes learning that emphasises independence of mind and the ability to make
sense of, rather than reproduce information (Khan 1995). Engineering for global
development must involve the key characteristics of a transformative educational
approach (where the learning constructs meaning, Sterling 2001). It involves cre-
ative, solutions-focussed learning; self-directed team work; learning by doing
(commonly ‘live’ projects); iterative refinement and reflection; and drawing from a
range of disciplines to inform outputs. Since the introduction of the concept of
Education for Sustainable Development there has been wide ranging discussion
regarding the knowledge, skills and values needed to contribute to SD, and what
competencies should be obtained in Universities (Segalas et al. 2010; Svanstrom
et al. 2008; Mulder et al. 2012). Effective Education for Global Development
should promote the development of the following competencies (see Table 1).

In relation to teaching engineering for global development most authors do not
opt for one specific learning technique, but for using a wide range of pedagogical
tools and strategies. Important aspects of pedagogy include encouraging students to
explore issues within contexts relevant to them and their communities. This
involves student-centred and interactive enquiry-based approaches to teaching and
learning. There are pedagogical approaches that promote dialogue and community,
higher-order critical thinking and problem-solving. Some strategies to facilitate
integrative teaching and learning are as follows:

Team-teaching and team planning

Collaborative learning and learning communities
Clustered and linked courses

Core seminars at introductory and capstone levels
Theme or problem focus in courses

Proactive attention to integration and synthesis
Models of interdisciplinary and integrative process
Theories and methods from interdisciplinary fields
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Table 1 GDEE competencies (GDEE 2015, adapted from CSCT 2008; Wiek et al. 2011; Segalas
et al. 2010; Svanstrom et al. 2008; Mulder et al. 2012)

Competence
Systemic thinking

Knowledge acquisition

Ethics and values

Action

Emotion

Case studies

Description

Ability to recognize and analyse the complexity of development issues
across different domains (society, environment, economy, etc.) and
across different scales (local to global). Ability to identify locally and
globally relevant SHD issues and to connect the local and global
aspects. Ability to analyse and explain the role of technology and
engineering in a globalized context connecting local and global aspects

Ability to acquire relevant knowledge about SHD challenges and
issues. Ability to select educational goals for SHD, taking into account
the prior knowledge of students, and the diversity within the group of
learners. Ability to find partners outside the school community and to
co-operate with organizations which promote SHD

Ability to include and embed in teaching SD Ethic and values,
principles and goals. Ability to encourage students to question their
beliefs and assumptions on SD values such as justice, solidarity,
dignity, participation, etc. in order to clarify their thinking. Ability to
work with students on contradictory beliefs, assumptions and values,
as well as moral dilemmas, specifically about the role of technology
and engineering in sustainable development issues

Ability to introduce SHD as cross-cutting issues in teaching
(introductory courses). Ability to advice students who are actively
participating in the resolution of sustainable development issues. This
could be through field-work or other extension activities during B.Sc.
projects or M.Sc. thesis, typically within a formalized International
Cooperation Project (mid-level courses). Ability to design and
implement a subject in the field of SHD (advanced courses)

Ability to motivate students towards Sustainable Development issues
through Leadership and Empathy. Motivate and facilitate participative
problem solving and Teamwork. Build capacity to understand
diversity across cultures, social groups, communities

Projects and case studies

Dyads, triads, and small groups for discussion
Game and role playing

Inquiry- and discovery-based learning
Learning portfolios

Active participation

Total immersion (for example managing a site)

Balancing the far and near (making content relevant)

Experiential- and service-learning, internships, and fieldwork

Residential living-learning experiences (developed from Segalas 2014; Wals

and Corcoran 2005).
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As well as integrating global development into HE, there is also a need to place
it within an industrial context and to highlight the importance of business, inno-
vation and enterprise skills. Teaching techniques in order to accomplish this include
work placements, brought in speakers/tutors and strong links with industry, NGO’s
and community organisations (Trimingham 2014).

Finally it is important to understand the future direction of Global Development
in Higher Education. This is important for both academics and students as it helps
to guide current activity through a lens of future possibilities. From an academic
perspective this includes becoming involved in research related to Global Devel-
opment and keeping up to date with current thinking within the GDEE agenda. New
principles and understanding, as well as new tools and techniques can then be
integrated into teaching via regular curriculum reviews.

3 Overview of an Initiative to Engage Engineering
Academics with Global Development: The GDEE
Project

Roots of the methodological approach on which this initiative is based can be found
in the previous works of project partners (Boni et al. 2004; Pérez-Foguet et al.
2005; Boni and Pérez-Foguet 2008; Pérez-Foguet and Cruz 2011). Diverse initia-
tives for improving SHD teaching have been separately promoted among project
partners at a local and national level in Italy and Spain such as: case studies
(Oliete-Josa and Pérez-Foguet 2005, 2008), faculty empowerment (Archetti et al.
2007), networking and awarding best practices (Cabrera et al. 20006). In the UK, it is
worth mentioning a namesake initiative The Global Dimension of Engineering
Education project coordinated by the NGO Engineers Against Poverty, alongside
Engineers Without Borders, a project partner on the current initiative.

The main aim of the GDEE initiative is to integrate different approaches on
engineering education issues, reflected by consortium composition, in order to
transcend the national level and encourage a European vision of this issue. From
one side, previous approaches more focused on engineering education for SHD,
mainly implemented in Spain and Italy and, from the other side, the UK approach
that goes back to the concept of Global Engineer (Bourn and Neal 2008). This
integrated approach is broadly reflected in different project outcomes, such as
training materials and on-line courses.

In order to increase competencies among academics to engage with the global
development agenda training materials alongside a set of 9 open source online
courses were developed to train academics, teachers or researchers throughout
Europe (and internationally as it transpired!). More than forty academics from
sixteen European universities and twelve experts in the field of development (from
NGOs, development training centres, and engineering organizations, among others)
have closely collaborated in developing materials, and nine separate publications,
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Table 2 Course outline (GDEE 2015)

Block A—the global engineer Addressed to those academics that want to introduce
cross-cutting issues in their activities; i.e., including a
session related to SHD within, typically, a B.Sc. course

Course A.1: Making the case for a critical global engineer
Course A.2: Key elements for addressing the global
dimension of engineering

Course A.3: The global engineer in Sustainable Human

Development
Block B—supervising BS/MS Addressed to those academics who want to advice students
thesis with fieldwork involved in field-work or other extension activities during

B.Sc. projects or M.Sc. thesis, typically within or close to a
formalized International Cooperation Project

Course B.4: Supervising Engineering Students

Course B.5: Knowing the context and partners

Course B.6: Knowing International Cooperation

Block C—integrating GDE into | Addressed to those academics (or professionals) who want
teaching and research to design a course relating Technology and SHD, from their
own technical expertise

Course C.7: Integrating GDE into the academic

Course C.8: Integrating GDE into Teaching: Theory and
Practice

Course C.9: Integrating GDE into Research

one for each course, have been published and disseminated as Open Educational
Resources (GDEE 2015; see Table 2).

To maximise participation, courses have been implemented through distance
learning in the three European countries; Italy, Spain and the United Kingdom. In
parallel, participants engaged with one another through collaborative tools and
through discussion forums. Evaluation consisted of three types of assessment tools:
(1) assessment quizzes at the end of each session; (ii) two academic activities, with
the aim of putting in practice notions learnt through the sessions; (iii) a final
multiple choice assessment. The open source nature of the online materials also
allowed interested academics (and others) to ‘dip in’ without completing the
courses (these materials can be found at www.gdee.eu).

4 The Impact of GDEE Academic Training

From January 2014 to January 2015 the Europe wide online web portal (GDEE
2015) saw just under 8000 visitors, with 39 % of those visitors returning more than
once after their first visit. There were over 750 resources and course papers
downloaded and over 42,000 page views. In total there were 295 participants across
all three training centres (Spain, UK and Italy). The following discusses the impact
the academic training has had in Spain.
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In Spain courses run from March 2014 to April 2015. Overall, a total of 129
participants enrolled, mostly to more than one course, with a median average of 70
participants per course. Females appear to be more interested, representing the 58 %
of participants.

As shown in Fig. 1, the majority of participants (84 %) are linked to a
University, with more than hundred participants. NGOs workers and volunteers
represent the second largest group (10 %). But other categories (Public Adminis-
tration, Consultancy firms, etc.) showed an interest in the GDEE training initiative.
Enrolled professors come from 36 different universities: 30 Spanish, 2 Portuguese,
2 Colombian and 1 Danish.

The completion rate can be defined as the percentage of enrolled participants
who satisfied the courses’ criteria in order to earn a certificate. Completion rates of
GDEE courses vary across different courses and thematic blocks. The highest rates
of completion were seen during the introductory block (Al, A2 and A3, see
Table 2). The trend indicates a decrease for courses of the mid-level block and then
a slight increase for the advanced group of courses. Time availability also has to be
taken into account here however, since academics have limited time for profes-
sional development training. Courses for the Mid-Level block (B4, BS, and B6, see
Table 2) ran during the months of June and July; notoriously busy months for
university professors. Besides, to meet the project timelines, courses were sched-
uled one after another with a very short break (or sometimes no break at all)
between courses. This overload might have affected participants’ motivation to
complete all course activities.

Since the goal of the majority of academics enrolled wasn’t to earn credit (each
course was worth 1 ECT), and given the varied background and the broad range of
motivation of participants, completion rate may be not the right indicator to mea-
sure the impact of the courses. Nevertheless, it can still be argued that GDEE
completion rates are higher than other free on-line courses. Research on MOOCs
shows that the majority of courses have completion rates of less than 10 %, with a
median average of 6.5 % (Jordan 2014). The GDEE courses showed completion
rates between 14.86 and 40 % (see Table 3).

According to the answers of anonymous surveys launched at the end of each
GDEE course the training initiative had a positive impact on participants. Specif-
ically, a very high percentage of participants (77-100 %) agree that, as a result of
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Table 3 Completion rates for online GDEE courses

Introductory block Mid-level block Advanced block

Al A2 A3 B4 BS B6 C7 C8 C9
Registered 65 67 73 60 63 74 66 73 84
Completions 26 25 21 16 13 11 11 13 14
Rate (%) 40.00 3731 28.77 26.67 20.63 14.86 16.67 17.81 16.67

taking a course, their interests in GD issues (such as Millenium Development
Goals, Human Development, extreme poverty, climate change, etc.) has increased.
Moreover, a high percentage of participants (69-100 %) agree that courses were
useful for integrating cross-cutting issues in teaching activities. It is worth high-
lighting that the introductory courses, that dealt with topics in a more theoretical
way, are perceived as less useful for integrating cross-cutting issues.

5 Contextual Case Studies

By ‘training the trainers’ (academics) in global development issues, it is hoped that
there will be an increase in academic staff’ competences to integrate Sustainable
Human Development issues in curricular teaching. However, in addition to this
there is evidence of an increasing need to tackle the shortage of adequate tools to
implement effectively the acquired competences. With this in mind, another aim of
the project was to provide academic staff with specific materials to be used with
students. This has been done in two main steps: initially, case studies of real
development projects were provided by project partners, as well as external NGOs
and universities. The selection process, which led to the choice of twenty-seven
case studies, was carried out using the following criteria; geographic context;
technology area affected by the project; and subject into which the final material
could be used by academics. Finally, each case study was assigned to a specific
academic who developed the teaching material following a standardised template.

Following previous experiences of Pérez-Foguet et al. (2005), each case study
combines practical/contextual information on the specific project from which it is
drawn (the context) with more academic-oriented content specifically designed to
be used in class and during self-directed study (activities). The combination of
practice and theory in the available materials allows lecturers to overcome the
distance between traditional academic teaching and the evidence in the field. As
part of a “standard” academic subject, students are also provided with a set of
information, both technical and socio-economic, which allows them to understand
the multiple variables present in a specific context (as well as practice critical
thinking skills!). On the basis of this information a set of activities is provided,
designed to provide students with technical problems related to the context. The
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case studies, which are published under a Creative Common Licence, can be
adapted by each academic to suit their own teaching agenda. This process has
involved more than 50 authors, from 14 universities.

6 Best Practice

An additional role of the GDEE project was to recognise best practice within Higher
Education on the integration of sustainable human development into technology
education through 2 editions of a ‘best practice award’. The motivation for the best
practice awards was two-fold; firstly it allowed the project team to reflect on, and
learn from existing academic engagement with the global development agenda
(reported on at the beginning of this chapter); and secondly it allowed the project
team to motivate and reward activities that stemmed from the training initiative.

The award was presented through two different calls, the first one in 2013 and
the second one in 2015. It focused on University academics and awarded the best
examples of teaching that contributes to extend the education Global Development
through technical courses within European Universities. Submissions, that could be
either theoretical or applied, had to focus on:

e Innovative methods for integrated SHD into the curriculum.

e Converting existing experiences in development education into
technology/engineering studies.

e Making materials for the integration of SHD available to the Academic
Community.

¢ Innovative methods for the support and supervision of a Ph.D. Thesis, Master
Thesis, Bachelor Thesis, or equivalent (GDEE 2015).

Submissions were evaluated through a competition panel. The panel was com-
posed of both Academics and NGO’s. Each submission was evaluated against the
following criteria:

e Innovation of the work, including novel educational aspects.
e Quality, coherence and sustainability of the work.
e Impact of the work on the academic activities of the European Universities.

During the two periods, 46 proposals were delivered (22 for the first edition and
26 for the second edition). In total 10 submissions were awarded prizes (see
Table 4).

It is observed that they cover a very wide range of technological disciplines and
focus on a number of different topics including; integration of SHD in the formal
curricula, promotion of practical works among the students, computer games for
promoting sustainable development, strength of educational capabilities, among
many others. All of these examples of best practice follow all, or most of the
pedagogical theory presented above.
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Table 4 10 Best practise awards

Initiative title Academic and affiliation

Beyond Traditional Education in Engineering: A Systemic Politecnico di Milano (Italy)
Approach to Strengthen Development

B.E.S.T. (Best Environmental Sustainable Technologies) for Universita degli Studi di
International Cooperation Brescia (Italy)

Real-world Water and Sanitation M.Sc. Thesis Research with  Cranfield University (UK)
Cranfield University

SHD—Tackling Interdisciplinary Early: Transforming Technical Imperial College London

Expertise into Global Citizenship (UK)

Incorporating Sustainable Wool Processing using Engineering  Manchester Metropolitan
Solutions into the Academic Curriculum University (UK)

The Integration of Education for Development in the Civil Universidad de Granada
Engineering School of the University of Granada (Spain)

A global perspective. Environmental Sustainability and Universidad de Alcala
Cooperation Workshop in southern Morocco (Spain)

ECOLOGY: A Game-experiment to Approximate Engineer Universidad de Valladolid
Students to Sustainable Human Development and the Limits to | (Spain)
Growth Concepts

Integrated Development Aid Awareness into Architecture Universidad Politécnica de

Madrid (Spain)
Strengthening the Education Capabilities of University of Universidad San Pablo CEU
Makeni (Sierra Leona) (Spain)

7 Conclusions

This chapter has highlighted characteristics of best practice pedagogical strategies
and their role in Global Development Engineering Education. It also outlines an
approach for training academics within this field which has shown high levels of
engagement and motivation from academics (and others!).

It highlights that imparting knowledge is an important activity, but not a guar-
antee for change. Learning about Global Development does not guarantee reali-
sation of actions and activities supporting changes necessary for effective
sustainable development. Learning for change needs a deep knowledge of the
basics of Global Development and the development of specific competencies and
values through active participatory methods for both students, and training aca-
demics within this field. Furthermore, it has to capacitate students with the
appropriate competences in relation to their future profession, but also arm them
with capabilities in systemic thinking and multi-disciplinary working. To create a
pedagogical approach that optimises systemic thinking the understanding of flows
of relationships between concepts of all kind is needed.
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The need to address global challenges and provide a more rounded and relevant
curriculum for engineering education has brought together academics and practi-
tioners from across Europe who have worked together to develop a new pedagogy.
By designing courses to engage academics with Global Development a deeper
understanding of effective pedagogy has been explored. The skills and knowledge
developed can be used to address current curriculum failings, though tweaks and
changes to the existing education structure. The overarching aim and consensus
from GDEE partners is that the integration of this Global Dimension would not be
an ‘add on’ to existing curriculum development, but should be fully embraced and
embedded into the core content.

It is recognised that Global Development requires core competencies, such as,
systemic thinking, knowledge acquisition, the ability to question beliefs and
assumptions, show leadership and empathy, and get involved in solutions through
participatory problem solving. Multi-disciplinary team working and the use of
transdisciplinary research is fundamental to the development of Global Engineering
students and desired by industry leaders. These skills do not only meet the
requirements of the profession, but will help change the mind-set of an engineer
towards developing future solutions which are globally appropriate. It is also clear
that the Global Development agenda is a ‘fast moving beast’, and as such regular
reviews, underpinned by continued research in this field, are required.

The main limitations of this study are twofold. The first is related to data
availability to contrast the real impact of activities; results presented are biased on
Spain since no comparable results are currently available. Furthermore, only impact
data on GDEE courses are provided as the diffusion of case studies is still on going.
The second is related to the methodology adopted to evaluate the changes in
participant’s interest and ability; a highly quantitative approach was followed
during the initiative. More qualitative data is now required to further understanding
of the success of the pedagogical approach.

It is worth highlighting that special attention has been given to enhance repli-
cability of this experience at different levels. Courses’ content and structure, con-
textual case studies, and supporting resources are available at the webpage (www.
gdee.eu) along with a number of other Global Development resources for aca-
demics. All academic resources have been published under a Creative Commons
license. Therefore they can be translated, improved and adapted to different con-
texts. While all training materials are directly downloadable from the webpage, files
with the courses’ structure are available under request.
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Hopeful, Local, Visionary,
Solutions-Oriented, Transformative,
Place-Based Sustainability Stories
and Service-Learning as Tools

for University-Level Education

for Sustainable Development:
Experiences from University

of Vermont

Thomas R. Hudspeth

Abstract

Promoting and building capacity for education for sustainable development
(ESD) at institutions of higher education requires engaging numerous stake-
holders involving various sectors. This chapter aims to provide learning
opportunities on how to implement university-level ESD by reporting on two
promising practices for engaging stakeholders—sustainability stories and
service-learning—and reflecting on how they are used in two courses, their
impact and replicability, and useful lessons learned from them.

Keywords
Education for sustainable development - Sustainability - Higher education -
Service learning - Community engagement - Stories/narratives

1 Introduction: ESD and HE

Through their roles in teaching, research, and service, institutions of higher edu-
cation (HE) around the world have a crucial role to play in advancing the goal of a
desirable, just, healthy, peaceful, sustainable society (Barlett and Chase 2013;
Corcoran and Wals 2004; Cortese 1999; Filho et al. 1999; Filho 1998, 2000, 2002;
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Orr 1994; Wals 2014). And many colleges/universities, recognizing their respon-
sibility, have undertaken ESD initiatives dealing with both curriculum and campus
operations (Hudspeth 2010), thereby helping to shape beliefs, values, attitudes, and
behaviors/lifestyles of students as well as providing a role model for various
community stakeholders. They offer majors, minors, concentrations, certificates,
and general education requirements for all students in sustainability. They have
developed faculty scholars programs, providing ESD training and financial incen-
tives to develop or revise courses by infusing/incorporating sustainability concepts
into them for faculty members in numerous academic fields. And they have
established offices of sustainability to improve campus practices and link facilities
operations and academics, often treating their campuses as living/learning labora-
tories and even interpreting features of their green buildings.

Yet, as the United Nations Decade on Education for Sustainable Development
(UNDESD) concluded at the end of 2014 and transitions into the Global Action
Program, it is clear the overall goal of the DESD has not been achieved in the HE
sector; there are major gaps that need to be filled. Filho (2015) reports the lack of
any formal commitment to sustainability by many universities; lack of training; lack
of funding specifically targeted to support sustainability initiatives at many uni-
versities; and “the lack of systematic means to document and disseminate the wide
range of experiences available across the world (p. 1)”. While they are supposed to
be on the leading edge, many of the ~4706 universities/colleges in the United
States are behind the curve and moving slowly, with only some doing anything
appreciable to advance ESD on their campuses.

Often there is a culture of resistance on college campuses from faculty members,
administrators, staff, board of trustees, etc. There are silos on campuses, and turf
battles. Strong disciplinary bias is a hindrance, and many faculty members fail to
see how sustainability relates to their discipline. While there are far more Sus-
tainability Studies/Sciences programs in HE than in the past, many universities are
not adept at administering interdisciplinary programs. And some Sustainability
Studies/Sciences programs that do exist tend to reflect just the technical and sci-
entific aspects of sustainability while downplaying/totally ignoring the humanities,
ethics, social justice, etc. And those programs that address social science aspects of
sustainability often emphasize structural and institutional changes in the polity and
economy, overlooking the importance of behavioral change addressed by psy-
chologists and sociologists who consider both extrinsic and intrinsic motivation
strategies for influencing individuals to adopt more sustainable behaviors.

The challenges facing us in combatting climate change and creating a more
sustainable world are too complex and wicked for any one academic discipline or
sector to solve; yet many universities try to “go it alone” in their ESD efforts, rather
than collaborating/developing valuable partnerships/networks linking them with
other sectors—non-governmental organizations/civil society, government/public
sector, business/private sector, K-12 education, faith community, media—for the
benefit of all. Institutions of HE are an integral part of the broader communities in
which they are based, and it is important that—as they promote and build capacity
for ESD—their sustainability initiatives extend beyond the campus to help society
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as a whole through outreach activities, civic engagement, etc. Service-learning
courses foster partnerships between university students and their local communities
to effectively solve sustainability issues while preparing future leaders in
sustainability.

Even 28 years after Our Common Future (1987), critics continue to claim that
sustainability is: too abstract to grasp and put into action; vague and imprecise;
merely a buzzword or rhetoric, the phrase of the day, without any substance and
holding power; just a theoretical concept but not something that is actually hap-
pening here and now; and does not offer a positive vision of what is desired, but
only decries the negative aspects of our present situation.

2 Two Courses

Two University of Vermont (UVM) courses—ESD and Creating Environmentally
Sustainable Communities (CESC)—incorporating two promising practices—
service-learning and stories—address these concerns. The courses have many
common features:

1. Participants in both are primarily seniors in Environmental Studies with con-
centrations in Sustainability Studies or self-designed majors in ESD. Many of
the students take both courses.

2. For both courses, 40-50 % of the total course grade goes toward term projects,
in which students apply what they learn in their courses and from their research
to a topic in their community related to the subject.

3. Reasonable Person Model (RPM) offers theoretical framework: R. and S.
Kaplan offer an explanatory theory underpinning approaches for providing
sustainability solutions. It draws on advances in the behavioral sciences and how
they relate to sustainability initiatives, addressing such questions as: Why do
people behave as they do? Under what circumstances are we not reasonable?
What is needed for us to become more reasonable? (i.e., What conditions help to
bring our better behavior?) The Kaplans theorize that reasonable people can
learn, communicate, engage, solve problems, work with others, achieve change;
and that people are more likely to act in a reasonable and cooperative way when
environments meet their informational needs. They provide a framework with
three interrelated components—model building, being effective, and meaningful
action—that can foster reasonableness by creating supportive environments for
bringing out our best. RPM is applicable to many different contexts involving
sharing information, communication, and engaging others in seeking answers
(Kaplan and Basu 2015). Working toward sustainable futures does not neces-
sarily require making sacrifices, but rather reaching toward a positive vision that
brings out the best in people.

4. Wilson (1980) asserts: “The future is up for grabs. It belongs to any and all who
will take the risk and accept the responsibility of consciously creating the future
they want.” Envisioning, creating alternative futures, and being ‘“practical
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visionaries” are essential in ESD, since to create a positive and sustainable
future, we must first envision it. Both courses engage students and community
stakeholders in creating shared visions of a more sustainable future and in
identifying strategies, policies, and values for transitioning toward the kind of
world we really want.

5. Regarding pedagogy, both provide active, engaged, authentic, ‘“hands-on”
learning opportunities for students; utilize broad array of teaching methodologies
given the diversity of learning styles and multiple intelligences of students; and,
given the developmental level of students, both emphasize higher-order thinking
skills in ESD: critical-thinking, problem identification/solving, decision-making,
analysis, synthesis/integrative-thinking, interdisciplinary-thinking, systems-
thinking, solving-for-pattern, futures-thinking, creative-thinking.

6. They are place-based, cultivating students’ “sense of place” and connection to
their local community in the state’s largest urban area, Burlington, where UVM
is located; simultaneously, they highlight local-global interrelationships and
connections, addressing planetary-scale/global Anthropocene challenges—often
termed 21st century “grand challenges”—at the local level.

7. Both employ High Impact Educational Practices (Kuh 2008) in which students
are actively engaged in the educational process, when their learning goes
beyond the classroom to be applied in their personal and work lives: capstone
course; learning community; writing-intensive course; service-learning/
community-based learning and research.

8. Both emphasize community engagement, Boyer’s “scholarship of engagement”:
Boyer (1996) believed that universities need to re-commit to “scholarship of
engagement, which means connecting the rich resources of the university to our
most pressing social, civic, and ethical problems, to our children, to our
schools, to our teachers, and to our cities.” (p. 11) He claimed that higher
education should be related to the “humane application of learning to life,” and
viewed campuses as “staging grounds for action,” as opposed to isolated islands.
Academic and civic cultures need to communicate more continuously and
creatively with each other. Therefore, it is important that universities not work in
isolation on their sustainability initiatives, but extend beyond the walls of
academe and link with other stakeholders in the broader community.
Service-learning partnerships/collaborations between university students and
their local communities to work towards sustainable futures provide a mecha-
nism for doing so; service-learning is the way in which “scholarship of
engagement” actualizes itself in the curriculum. It gives students a chance to see
how their skills can be applied, and offers a reconfiguration of how we involve
education and citizenship in the U.S.

9. Both employ multi-sector, multi-capitals approach to sustainability, partnering
students with various community stakeholders via service-learning projects
which offer benefits to both students and their community
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3 Service-Learning, Campus-Community Partnerships
for Sustainability

“Service-Learning is a form of experiential education in which students engage in
activities that address human and community needs together with structured
opportunities intentionally designed to promote student learning and development.
Reflection [structured time for students to reflect on the service experience is
included] and reciprocity are key concepts of service-learning” (Jacoby 1996, p. 5).
John Dewey provides the basic theory of service-learning: the interaction of
knowledge and skills with experience is key to learning. It is integrated into and
enhances the academic curriculum of students and helps foster civic responsibility.
Key elements of service-learning include: focused pre-service preparation, recip-
rocal partnerships, intentional learning goals, and meaningful reflection.

Service-learning is infused into the term projects for all students and considered
an integral element of the ESD and CESC courses, not an optional add-on. Students
are told that the service-learning activities: are deliberate/intentional; are integrated
into their coursework as an essential learning tool; help them to further understand
what they are learning in class; help to address community needs; help them think
about what they are learning on a different level; and enhance what is taught at the
university by extending student learning beyond the classroom and into the com-
munity, allowing them to apply and test what they learn in new situations. Further,
they are told that structured time for critical reflection on and analysis of service
experiences in the context of the course learning is provided, thus enabling the
community learning to be harvested and to serve as an academic learning enhancer,
blending the experiential and the academic in learning. The service allows them to:
gain hands-on experience in their field in the “real world”; see how things they are
learning can be put into practice to help others; broaden their understanding of what
they are studying; engage them in conversation with others—in the class and in the
community—about the work they are doing; and help them to think about their role
in the community. Some of the benefits of service-learning for them as a student: it
applies concepts from the classroom to their service; provides platforms to analyze
and discuss civic values; increases their sense of self-efficacy, analytical skills, and
social development; and develops meaningful involvement with the local
community.

4 The Power of Stories

Craven (2010) claims: “We live by our stories, individually and collectively. They
are how we learn and how we pass along to each other the idea of who we are...
They are in our DNA....Because our brains retain stories better than any other
form of information, we develop shortcuts to handle all the information we need in
a modern world. The most important shortcut is the narrative. It’s the way we store
and organize the information.” Because we are storytelling animals who understand
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things better if they are told to us in a story, compelling narrative captures peoples’
imaginations and connects them.

Stories were the primary way our ancestors transmitted knowledge and values.
“Since earliest times most of our stories have related to our earth, how it was
created, the relationship between it and its human inhabitants, and problems that
arise when we fail to remember the importance of living in harmony with it and
each other....We all love good stories, because they not only entertain but also hold
our attention while we learn important concepts, skills, values, and attitudes™ (Fien
et al. 2010). Further, stories—especially with characters readers/listeners can
identify with—can put a face on sustainability challenges and allow people to care
on an emotional level far more than any facts and figures/statistics/reports/graphs/
charts/diagrams or “50 simple ways” types of books about how to live more sus-
tainably. The powerful emotional responses evoked by stories help us to clarify the
way we feel and can fuel the desire for change.

Stories are important from an educational perspective for the messages that can
be learned from them. Not only are stories of indigenous/traditional societies living
sustainably valuable in ESD, but also success stories of groups working at various
levels to ensure a sustainable future; these demonstrate practical solutions to today’s
sustainability problems, thereby providing hope and inspiration. Storytelling also
helps cultivate a sense of place and builds community, both key aspects of
sustainability.

Storytelling is an effective pedagogical approach as well as powerful social
transformation tool for addressing, confronting, and seeking solutions to profoundly
serious planetary-scale Anthropocene challenges at the local level, offering hope by
bringing about paradigm shifts and envisioning and working toward more sus-
tainable futures.

5 Need for a New Story: Sustainability

In Dream of the Earth (1990) Thomas Berry claims: “For people, generally, their
story of the universe and the human role in the universe is their primary source of
intelligibility and value. ... The deepest crises experienced by any society are those
moments of change when the story becomes inadequate for meeting the survival
demands of a present situation.” Korten (2013) builds on that notion, asserting:
“We are a self-reflective, storytelling, choice-making species gone astray for want
of a sacred story adequate to the needs of our time....a shared story reflecting our
responsibility to....bring ourselves into balance with the generative systems of a
living Earth.... before the economic, social, environmental, and political system
failure wrought by inadequate stories becomes irreversible”.

Every culture has its own story about itself, its myth, its paradigm. We live
through our stories. Our culture is going through a crisis because its story is no
longer adequate to explain. All the trends about environmental degradation and
social instability are a result of our failing cultural story. Our present myth is



Hopeful, Local, Visionary, Solutions-Oriented, Transformative ... 197

simplistic, simple-minded, and naive, yet many of us subscribe to it. It is a
reductionist myth, focusing on infinite economic growth in a finite world, on the
accumulation of more and better material goods or “stuff,” regardless of the toll this
quest is taking on the environment, our personal happiness, public health, equity
and social justice, and even our sense of citizenship and democracy. It equates
human welfare and quality of life with income/money/equity/creation of monetary
wealth—a single variable. It treats Economy and Ecology as opposites rather than
two sides of the same equation. It emphasizes individualism and independence over
community and interdependence. We need to deconstruct outdated/inappropriate
notions/narratives/worldviews, reconstruct the old model, revise our myth, and
reimagine/generate a new story that better describes what is going on in the world,
that reflects our creation of positive and empowering possibilities/opportunities
from our envisioning.

Lappe (2010) believes we can create the world we want by aligning our mental
maps with conditions that bring out the best in people and for which we evolved:
cooperation, empathy, compassion, efficacy, being courageous and doing rather
than being fearful and feeling powerless, being active citizens instead of just
consumers, and recognizing possibilities rather than decrying scarcity or lack. An
enduring understanding of ESD is that it all begins with a change in thinking, and
storytelling is a valuable means of shifting mental models.

When she spoke and talked about leverage points, or places to intervene in a
system to transform it for the better, Meadows (1999) claimed that the most
effective is to change the mindset or paradigm out of which the system—its goals,
power structure, rules, its culture—arises. This is similar to what Joanna Macy,
David Korten, and others term “The Great Turning,” a paradigm shift, telling a new
story or myth: a story of sustainability. Giving a name to the world we want—
sustainability—helps us create it, to “tell the world of the future into being”
(Flowers 2013), and sustainability stories are a powerful means of doing so.

6 ESD Course

ESD course is intended for prospective teachers of ESD for youths or adults in
formal or non-formal education venues. Students develop and field-test ESD cur-
riculum units with their service-learning partner (K-12 school class, NGO, etc.)
after learning about ESD, Environmental Education, Place-based Education; and
critiquing many existing ESD curricula. Some of their term projects focus on
typical ESD topics such as renewable energy, green buildings, etc. But many—in
which students often draw ideas from their other courses (Ecological Design,
Ecological Economics, Local Food Systems, Climate Change Adaptation/
Resilience, etc.)—are unique to the “sense of place” of UVM and Burlington.
See Box 1.
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Box 1. ESD Term Project Topics in Recent Years

Community-based agriculture/local food systems in Vermont
Climate change adaptation/resiliency

Genetically Modified Organisms (and labeling in Vermont)
Cooperatives

Overconsumption

Local and slow movements (food, money, democracy, living)
Green roofs

Ecomachines

Human-powered train

Genuine Progress Indicator

Valuing ecosystem services re: pollinators

Commons

Rethinking the role of corporations in democracy

Civic education/political transparency/campaign finance reform

7 CESC Course

In CESC course, students make sustainability come alive by collecting sustain-
ability stories featuring positive sustainability role models/examples from their local
community.

Prior to working on their term projects, students gain a strong background in
sustainability through readings, seminar discussions (each student leads a class
discussion), lectures, guest speaker presentations, and DVD/video presentations,
supplemented by field trips in the greater Burlington area. The students become
familiar with definitions of sustainability, principles of sustainability, some tools for
sustainability (personal and community visioning, creating alternative futures,
indicators such as ecological footprint analysis and carbon footprint analysis and
Genuine Progress Indicator or GPI, life cycle analysis, full cost accounting/getting
the price right, valuing ecosystem services, and unlearning consumerism). They
also become familiar with various models of change/transformation and consider
the power of stories and the need for a new story.

For their term projects, students produce videotapes (with accompanying papers)
to tell Sustainability Stories (Hudspeth 2010) about individuals/groups in the
Greater Burlington area who can serve as role models/examples for others to
emulate in transitioning/downshifting to more environmentally-sustainable com-
munities; people who inspire, encourage, and empower others; “practical vision-
aries” who have a positive vision of a sustainable future environment—an
alternative to the dominant social paradigm, the status quo—and take action to



Hopeful, Local, Visionary, Solutions-Oriented, Transformative ... 199

achieve that vision, to turn that vision into reality. The papers are written in the
same fashion as some of CESC course readings, and their videos are modeled after
DVDs shown and discussed in class.

The students serve as “credible biographers” for these pioneers or visionaries,
these unsung local sustainability heroines and heroes, by profiling and celebrating
such individuals/groups—utilizing such qualitative research methodologies as
semi-structured interviews and analysis of documents and materials—and by
spreading the word to others about these examples/role models in the community,
so that these others can respond by giving them encouragement and helping them to
get their jobs done or by starting their own initiatives for finding solutions to global
sustainability problems and for healing the earth and for living more sustainably.

8 Students’ Sustainability Stories

The stories include a wide range of examples, and deal with natural, built, human,
and—especially—social capital, which involves the norms of behavior that bring us
together as a community and help us be more productive and function better.

They draw on all the various stakeholders/sectors mentioned previously. And
they address the “4 Es” of sustainability. Some emphasize the ecological integrity
aspects of sustainability (e.g., ecomachine); others its economic feasibility (e.g.,
Vermont Businesses for Social Responsibility and many of its member businesses);
others its equity or social justice features (e.g., Peace and Justice Center, Champlain
Housing Trust, Good News Garage, Hunger Free Vermont); and others its edu-
cational aspects (e.g., Sustainability Academy at Barnes, Greenhouse Residential
Learning Community at UVM); and some, like ReSOURCE and Vermont Family
Forests, give equal emphasis to all aspects.

Box 2. Main Categories of Sustainability Stories

1. Community-based agriculture, food systems, nutrition (e.g., Shelburne
Farms, Intervale Center, numerous farmers and composters, Burlington
Farmer’s Market, City Market Food Cooperative)

2. Sustainability education (e.g., Sustainability Academy at Barnes, the only
elementary magnet school in the U.S. using sustainability as an inte-
grative tool to teach all subject disciplines)

3. Renewable energy (e.g., Vermont Energy Investment Corporation;
Renewable NRG; All Earth Renewables; cow power; Burlington Electric
Department with its 100 % renewables portfolio)

4. Green building, such as UVM’s Aiken Center, a national model for green
renovation of a campus building, awarded LEED Platinum certification
for its efforts, including: John Todd-designed ecomachine for treating
human wastes, green roof used for research, etc.
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Green design (e.g., architect William Maclay in Waitsfield)

Green businesses

Ecological economics

Climate change adaptation

Alternative transportation (e.g., Local Motion, CarShare Vermont)
Events (e.g., Vermontivate, Vermont International Film Festival, Earth
Charter Festival at Shelburne Farms in 2001, Sustainable Communities
conference in 2004).

S P

Most of the stories fall into 10 main categories (see Box 2). They consider
people and topics to which mainstream print or electronic media devote little or no
attention. That is why is up to all of us as concerned citizens—not just UVM
students—to help spread the word about such efforts, to celebrate individuals and
groups involved in sustainability initiatives in our own communities.

Vermont is justifiably recognized as a leader in the transition to sustainable
futures. Its high levels of social capital and sense of community, strong town
meeting tradition, and manageable size and scale allow for interaction and
cross-fertilization that do not seem to happen as well in larger places. The positive
role models featured in the Sustainability Stories are not presented as being
exceptional or outstanding. Undoubtedly such examples exist in every community;
one just might have to scratch a little deeper to uncover them in other places.

Collecting and sharing place-based sustainability stories to build sustainable
communities may seem like an unlikely and even overly simplistic pedagogical
approach or tool for broad-scale social change; yet evidence of the results of
utilizing this approach—from the limited perspectives of community members as
well as university students—is impressive. Many students comment that focusing
on positive solutions to the daunting sustainability problems we face and featuring
success stories and role models/examples offers an antidote to the feelings of
despair/apathy/anxiety/fear/ecophobia/helplessness/powerlessness/depression, even
paralysis they had felt from other classes which focused entirely on identifying
sustainability problems, the enormity and complexity of our current predicament,
and doom-and-gloom approaches. They report that their term project inspired them
with hope, empowered them, helped them to consider alternatives to our current
unsustainable practices, and showed them that they—and the people/groups they
found out about and celebrated—can make a difference. They enjoyed getting out in
the real world and meeting real people who are doing exciting things and affecting
change, and sharing their stories with others... and a few have even received job or
paid internship offers from the sustainability heroes/heroines they featured. They
felt good about being part of the bridge between UVM and the community, about
sharing with the larger community the insights and knowledge and skills they had
gained from their undergraduate education—not just learning for the sake of
learning, but learning to communicate with and serve others and to work as change
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agents. Finally, the positive feedback they received from reviewers of their ESD
curricula and viewers of their CESC videotapes left them feeling more optimistic;
and the subjects of the students’ videos/papers appreciated being asked to share
their stories.

The Sustainability Stories model developed over two decades in CESC course
has been presented to other classes at UVM, other colleges/universities, schools,
and conferences in the U.S. and abroad. It has been shown to have replicability/
transferability; it has been used effectively in urban or rural settings, in a variety of
cultures and bioregions, and by K-12 youth and their teachers and non-
governmental organizations as well as by university and college students. And it
was one of the major features cited when the United Nations University Institute for
Advanced Studies of Sustainability recently recognized the Greater Burlington
Regional Center of Expertise on ESD because of its collaborative and ground-
breaking ESD programs.

9 Conclusion

Transitioning toward the kind of world we really want—a more sustainable, just,
ethical, secure, peaceful future; that challenges the dominant social paradigm and
offers an alternative future to business-as-usual; that recognizes that our economic
institutions and governance can be redesigned to address the ecological degradation
and economic inequality produced by capitalism; that breaks our addiction to
overconsumption, fossil fuels, an economic paradigm predicated on continual
growth in a finite world, and a cultural presumption that bigger and faster is always
better; and that has the potential to satisfy a wide range of human needs not being
effectively met by the present consumerism-based society—has no charted course.

Managing such a transition toward a sustainable society that mimics the natural
systems all around us, in which we accept limits, live gently and responsibly, and
treat our fragile planet with dignity and reverence, will necessarily involve discus-
sion, dialogue, debate involving all cultures and drawing on all academic disciplines.
Recognizing that a much better future, an ecologically resilient and socially equi-
table world, is possible and that we already have working demonstrations and
examples of aspects of it that need to be taken to scale and replicated, HE needs to
play a central role in ESD—not working in isolation but cooperating/collaborating,
partnering/linking with numerous stakeholders involving various sectors via creative
approaches. Campus-community service-learning partnerships and sustainability
stories—that present positive role models and, by operationalizing sustainability,
make it more concrete, make it come alive, humanize it, and put a face on it, offer
powerful antidote to the “vague, amorphous concept” critique of sustainability—
provide such approaches that can inspire and empower others, creating hope and
optimism rather than despair and doom-and-gloom, and work toward a paradigm
shift and change in mental models to sustainability that will help society achieve a
smooth landing instead of overshoot and collapse. They are promising ESD
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practices/working demonstrations/examples that can be taken to scale and replicated
to realize more environmentally-sustainable communities.

While service-learning courses may take more time (to build trust with the
partner, arrange logistics, develop deep reflection activities linking classroom
learning with partnership activity), the enhanced student learning and skills
development—as well as the benefits to the community—are worth the extra effort.
These service-learning partnerships for a sustainable future are not a panacea or
silver bullet; however, they do provide valuable experience and training for the next
generation of sustainability leaders.
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Abstract

The University of Melbourne’s Vision for Education for Sustainability is “To
develop graduates who will lead change for a sustainable future” (University of
Melbourne 2011). This goal is for all graduates and many aspects of a student’s
experiences will cumulatively contribute toward this outcome. While the
individual experiences of students will vary, in particular in the formal curriculum
depending on that student’s specialization, there are elements of sustainability in
the formal and hidden curriculum that all students will experience or can access.
This chapter will first explore students’ perceptions and concerns regarding
environmental sustainability, as gauged through a biennial survey, and then
discuss some examples of ways that students of the University of Melbourne
engage with aspects of environmental sustainability, including through research,
the formal curriculum, the hidden curriculum of the campus, and campus
operations.
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1 Introduction

Sustainability challenges are complex and have many facets and they can be
understood in a range of ways by the various stakeholders, who sometimes have
conflicting values and interests (Lukman and Glavi¢ 2007). Ratner (2004, p. 62)
suggests that:

When construed not as a fixed end, but as a dialogue of values among competing actors, the
sustainability concept acquires a complexity that is more fitting to the diversity of ways in
which the idea is applied and contested in practice.

A major aspect of engaging students with sustainability thus is that, in addition to
specialist expertise in their chosen discipline, students develop an appreciation for,
and a greater understanding of, the values and perspectives of stakeholders outside
their own specialty area. Ideally students will also develop knowledge and skills that
will prepare them to work in cross- and inter-disciplinary teams to understand and
address sustainability challenges. However, it was found in a study of four univer-
sities in New South Wales, Australia, that relatively few students engaged directly in
sustainability initiatives and it was suggested that “many students appear to be
focused on completing their courses and surviving economically rather than on
getting involved with university sustainability programmes” (Butt et al. 2014,
pp- 802-3). This suggests that integrating student engagement with sustainability
into a student’s formal studies and in ways that all students connect with, such as
experiencing the campus, may increase student engagement with sustainability. The
case studies presented here support students developing this broader view of sus-
tainability challenges and enable students to develop knowledge and skills that will
prepare them for future challenges. Case studies include examples where the
engagement opportunities are through formal studies, some through the lived
experience and culture of the university (the ‘hidden curriculum’, Orr 1992) and
other opportunities for student engagement are through extra-curricular activities.
The presentation of the case studies is structured around the dimensions of university
sustainability defined by Calder and Clugston (2003).

The seven key dimensions of university sustainability functions, as defined by
Calder and Clugston (2003), are:

Research & Scholarship

Curriculum

Student Opportunities

Operations

Faculty & Staff Hiring, Development & Rewards
Outreach and Service

Institutional Mission, Structure and Planning

This chapter will not address all of these dimensions, although all are acknowledged
and accepted as being important aspects of a university’s journey to sustainability. Of
particular relevance to this chapter are: Research & Scholarship, Curriculum, Student
Opportunities, and Operations, as these are the dimensions that most closely engage
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and empower students in regard to sustainability. The chapter will look at student
engagement in these dimensions and where the dimensions intersect. It is particularly at
the intersections of various dimensions of sustainability that universities and other
educational institutions have rich opportunities to engage their students (Chambers
2015). Sustainability is complex concept and taking an interdisciplinary approach to
sustainability is derived from a broad consensus that sustainability issues cannot be
sufficiently understood in isolation (Jones et al. 2010). Although the chapter is struc-
tured around individual dimensions, it will be evident that the case studies described
bring together multiple dimensions. An important aspect of student engagement is
going beyond the obvious, though frequently neglected, aspect of curriculum and
considering the hidden curriculum (Orr 1992) of the campus and how it can be utilized
in student engagement. The infrastructure and daily operations of the campus, as well as
the culture of the university, act as a hidden curriculum that teaches students about what
the university values. Through the approach of ‘campus as laboratory’ and a
whole-of-university approach (McMillin and Dyball 2009) our students are engaging
with sustainability simply through being on the campus, whether in class or not.

The other dimensions of sustainability, though not discussed explicitly in this
chapter, create the conditions and the culture within which student engagement with
sustainability can occur, and thus provide the necessary backdrop for the case
studies presented here. For example, the University’s goal (‘Institutional Mission’)
of developing “graduates who will lead change for a sustainable future” (University
of Melbourne 2011) means that the activities explored in this chapter have been
prioritized and invested in by staff of the university. Similarly, staff with expertise
and interests in sustainability (Faculty and Staff Hiring, Development & Rewards)
are a prerequisite for the student engagement explored in this chapter.

1.1 Context

The University of Melbourne is a large research-intensive university situated in the
city of Melbourne (population approximately 4 million) in Victoria, Australia. In
the 2013 Universitas Indonesia Green Metrics ranking (see http://greenmetric.ui.ac.
id) the university was ranked ninth worldwide for urban campuses and ranked 18
(out of 301) for overall excellence in campus sustainability. The main campus
covers 22.5 ha adjacent to Melbourne’s central business district and there are six
other campuses, both urban and rural. The university has approximately 45,000
students and approximately 8000 academic and professional staff.

In 2012 the University developed a paper positioning its research over the coming
decade and defined three ‘Grand Challenges’ facing society that universities can
contribute to and that the University will have as centerpieces for its research
endeavors in the coming decade (University of Melbourne 2012). These three Grand
Challenges are: ‘Supporting sustainability and resilience’, ‘Health & wellbeing’, and
‘Place & purpose’. Thus, sustainability is a centerpiece of the University’s research
efforts for the coming decade.
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In addition to placing sustainability as a focus of research, the University has
made commitments to sustainability in its operations and in the education of its
graduates. The University’s strategy document, Growing Esteem (University of
Melbourne 2010) states that by 2015 the University will have made substantial
reductions to its environmental impact, and progress towards these achievements is
well underway and is reported elsewhere (University of Melbourne 2013). The
Growing Esteem strategy document also sets the goal of the University to ‘establish
itself as a model of sustainability’ (University of Melbourne 2010) and undertakes
this challenge through the integration of sustainability principles and practices
throughout its operations, teaching, research, and community engagement. The
University of Melbourne has thus chosen to position itself as a leader in research
into sustainability, in the operations of its campuses, and in the education of its
graduates. Student engagement with sustainability is undertaken in a variety of
ways that together contribute to our graduates being better prepared to lead change
for a sustainable future (University of Melbourne 2011) as is aspired to by the
University. It is in this context that this chapter will explore how the University has
been, and is, engaging students with sustainability. Case studies included in this
chapter have been selected to demonstrate a range of approaches and ways that
sustainability engages our students and that illustrate ways that various teams
within the university can come together to contribute to this engagement.

2 Student Views

Student environmental groups, increasing enrolments in environment-related
courses, conversations with students, and student activism around environmental
issues are indications of tertiary students’ interest in environmental issues, though a
recent study at four New South Wales universities suggested that students at those
universities did not have a substantial influence on sustainability-related
decision-making (Butt et al. 2014). The University’s sustainability team sought
to quantify environmental attitudes, priorities, and concerns of students and staff at
the University through an online survey (now undertaken biennially) to assist with
planning engagement activities. Students and staff were invited to participate via
invitations through numerous University communication channels and 1246 stu-
dents responded in 2012 and 532 in 2014.

Environmental sustainability and climate change were identified by respondents
to the 2014 survey as the two most important issues facing Australia today. These
two issues were ranked more highly than education, health care, and the economy,
and support the assertion that the environment is a major concern for our students
and staff. One key issue highlighted by students in both 2012 and 2014 was the
importance of strong environmental sustainability leadership and culture at the
University. In 2014 sustainability leadership was highlighted as the third most
important area of focus for the University (behind waste management and reduction
of the University’s carbon footprint).
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Convenience appears to be a key element of engaging students with sustain-
ability. University sustainability initiatives that engage students include recycling
(96 % participation) and use of sustainable transport (90 %). With increased pro-
vision and promotion of water fountains for re-filling water bottles on campus, more
students were using water fountains on campus (75 %, up from 67 % in 2012).
However, whilst many students are motivated to undertake sustainability for
altruistic reasons (82 % do so because they believe it is the right thing to do, whilst
76 % do so because they believe it will make a difference), their stated barriers to
participation focus on a lack of information (52 %) and the perceived inconvenience
of sustainability-related initiatives (34 %). Completing the survey also provided
students with a formal channel to make suggestions to University leadership about
sustainability initiatives that they feel should receive greater focus.

The Sustainability Survey Report 2014 (University of Melbourne 2014), which
is based on this survey, provides valuable data to inform future decisions and to
focus efforts in the specific areas of greatest importance to students. Areas identified
as important to students are to actively engage students and demonstrate the
University’s performance in sustainability leadership, reducing the University’s
carbon footprint and active waste management. Survey results have also highlighted
student demand for greater dissemination of sustainability information and more
effective promotion of sustainability initiatives and events to increase awareness
across the University.

Further work is required so that we can work towards understanding the factors
contributing to results and to identify longitudinal trends and ensure that the views
of a representative sample of students are gained.

3  Research & Scholarship: Using the Campus
as a Laboratory

As a means to engage both specific groups of students and the wider student body,
one approach taken by the University is built around using the campus as both a site
for research about aspects of sustainability and as a space to showcase the outcomes
of research. This section illustrates using the campus as the site for research
opportunities at an urban and a rural campus. At an urban campus the green roofs
initiative investigates how green roofs can ameliorate the heat island effect, while at
the rural campus research across numerous disciplines within a farming community
is undertaken.

3.1 Green Roofs: Research Influencing Campus Design
The ‘Campus as a Laboratory’ philosophy is exemplified by the green roofs at the

University’s Burnley campus, a small urban campus located 7 km from the city
centre. The three green roofs of the Burnley Green Roofs project are located on the
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main administration building at Burnley campus and comprise the main demon-
stration green roof, the research roof, and the biodiversity roof. The green roofs are
used for research and as a demonstration and teaching resource for students and
courses conducted at the Burnley Campus. This includes a new post-graduate
program, the Specialist Certificate in Green Roofs and Walls. Taught by industry
experts and academic staff, the course integrates green roofs and walls research with
real world experience across a number of disciplines. The teaching aims to provide
students with exposure to cutting edge ideas and research innovation, coupled with
design and management problem solving, all critical in an area where transdisci-
plinary thinking and practice is required.

The subject ‘Designing Green Roofs and Walls’ explores design and specifi-
cation of green roofs and walls and engages students in green infrastructure as it
relates to the University campus. Students apply their learning to design a proposed
green roof for a building at the University’s main campus that has been evaluated by
a structural engineer. Students use the structural capacity information to design
green roofs with appropriate and achievable design outcomes. Students also con-
sider key stakeholders in their designs and many of the green roofs are designed as
outdoor classrooms or meeting areas. This requires students to engage with aca-
demic and professional staff to ascertain needs and concerns and integrates
sustainability-related learning into campus development. Project outcomes include
enhancing the broader student experience through providing well-designed spaces,
together with the direct participation of students in campus development. By
greening the campus, students are also helping to address the ‘urban heat island
effect’, a contributor to extreme summer temperatures in Melbourne, and reducing
the risk of flooding in central Melbourne.

3.2 Dookie Campus: Innovations to Influence Others

The rural campus at Dookie, 220 km north of Melbourne, comprises a large
working farm and bushland reserves on a 2500 ha site and has a primary focus on
agricultural education. Many cross-disciplinary projects are undertaken in collab-
oration with other faculties, government departments, and the local community and
utilize elements of the campus farm estate and the campus is used as a demon-
stration site to “demonstrate the new paradigm in agricultural production by
engaging with industry partners, government, the local community and global
collaborators” (http://www.dookie.unimelb.edu.au/dookie21/).

A recently completed robotic dairy, only the third of its kind in Australia,
embraces state-of-the-art technology that demonstrates innovative dairy practices to
farmers and students and will facilitate future research experiments. The dairy
includes a solar array and water recycling and was developed with government
support to demonstrate more sustainable farming methods. Projects currently
underway include a biodigester for the piggery and an algal ponds project to
generate bio fuels (currently at tender stage), methane measurement and trialing of
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lower emissions feedstock, and a demonstration micro-hydro system is under
development. These projects involve the schools of Chemical and Biomolecular
Engineering, Agriculture and Food Systems, and the University’s Property &
Campus Services.

The diversity of the University’s campuses enables students and staff to
undertake a wide range of research projects and research-led teaching across many
disciplines. The rural setting of Dookie campus provides opportunities for
land-based technological research that would not be possible at urban campuses.
These projects directly address the University’s grand research challenges in a very
visible way and exposes students and the local community to the University’s
commitment to sustainability.

4  Curriculum: Sustainability in Coursework

This section describes a subject where sustainability practices at the University have
been incorporated into coursework curriculum and lead to credit points for students
and link to other aspects of the wider student experience, such as the infrastructure
and operations of the university. The impacts of this subject are experienced by
many students beyond those who undertake it, as they live and work within the
campus environment and the outcomes of the subject inform the operations of the
campus. These opportunities where our students have the empowering experience
of contributing to change, not just learning about it, are likely to play a significant
role in developing the graduate attribute of ‘leading change for a sustainable future’.
Partnerships between the University’s operational and academic arms provide rich
opportunities for students to engage in sustainability through the formal curriculum.

4.1 Subject: Interdisciplinarity & the Environment

Interdisciplinarity & the Environment is a capstone subject, taken by approximately
120 students each year in the Master of Environment, which is a cross-faculty
program that prepares graduates to work in a variety of interdisciplinary environ-
mental professional roles. The subject focuses on the ‘knowledge challenges’
experienced by sustainability professionals, particularly the challenges of framing
sustainability to support decision-making and integrating knowledge across tradi-
tional boundaries of disciplines and professions. The subject requires students to
integrate knowledge from across their studies, extend their professional skills in
collaboration and integration, and apply their knowledge and skills to environ-
mental decision-making. Each year students grapple with one or more ‘real world’
dilemmas of making decisions for sustainability. In 2014 all students worked on a
single project as the coursework requirement for the subject.
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In 2014 students contributed to the University’s deliberations around the Green
Building Council of Australia’s ‘Green Star Communities’ (GSC) sustainability
rating tool (Green Building Council of Australia 2014). Students undertook dis-
cussions with Property and Campus Services (PCS) and assignment work in
Interdisciplinarity and Environment was developed around the Green Star Com-
munities accreditation process. Students explored how a sustainability issue (cli-
mate change, environmental risk, or community resilience) was framed by the GSC
accreditation documents and then worked in a multidisciplinary team to develop
recommendations for PCS on whether and how they should pursue the relevant
GSC credit points.

In this project, PCS took the role of briefing agency, while students took the role
of environmental consultants. PCS prepared a briefing paper to help students
understand the University’s decision-making context and priorities in relation to
Green Star Communities. PCS staff attended tutorial classes early in semester to
discuss the brief with students and throughout the semester students could com-
municate with PCS staff through the subject’s online discussion board. PCS was the
target audience for collaborative briefing papers, and—with student permission—
the best papers were shared with the University to help inform its response to the
Green Star Communities program.

From the perspective of students and academics, projects that facilitate
engagement with ‘real world’ sustainability challenges and professional sustain-
ability practitioners offer clear and real benefits. For students, such projects enable
deeper understanding of theory in practice, and a safe environment in which to try
out emerging professional skills and more clearly imagine their future professional
practice. For academics, projects established in partnership with sustainability
agencies facilitate the design of authentic and meaningful assessment tasks that are
both information-rich and relatively open-ended in the manner of so many pro-
fessional projects. Sustainability agencies can provide access to key documents and
data, can introduce students to the particular political and social context in which
decisions must be made, and help students appreciate the uncertainties and active
boundary setting that are so critical to professional activity. For these reasons, it is
very valuable to develop academic assessment through a partnership between a
subject coordinator and an industry partner.

This kind of partnership adds further value for the University through con-
tributing to achieving the University’s sustainability goals, both operational and
educational. The focus of sustainability is not just on reducing operational impact,
but also integrating sustainability principles and practices through the University’s
core activities. Sustainability leaders at the University argue that the greatest pos-
itive impact we can have is not in operational efficiencies but in the degree to which
we can empower our students as future leaders. Property and Campus Services
therefore seeks out opportunities to satisfy operational objectives in ways that
engage and empower staff and students through curriculum and research. Property
and Campus Services are involved in a wide range of research-related projects
(described elsewhere in this article and in Chambers 2015) and in small student
projects, however this project was the first to engage a large group of students with
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particular expertise in sustainability who devoted a significant portion of assessment
tasks to focus on a key deliverable for PCS.

A curriculum and operational innovation such as this is not without challenges,
and staff and students noted several aspects they would like to sharpen in future
partnerships. For example, the timing of semester and the external constraints of the
project were not well matched, which created challenges and limited genuine stu-
dent contributions to outcomes. However, the project provided an additional
opportunity for the University’s operations team to formally and meaningfully
engage with students and to access their environmental expertise and enthusiasm.
Beyond the value of the submitted material, this experience established a process of
engagement between academic and operational units that aligns directly with the
University’s sustainability aspirations and has generated capability and confidence
to seek out and develop similar opportunities in the future.

This subject demonstrated that students from a range of disciplines engaging
with a common problem under the guidance of academic staff and consulting with
staff from PCS can lead to meaningful student engagement with sustainability and
its complexities at the University. By incorporating projects such as this into
coursework subjects, students gain valuable learning and cross-disciplinary expe-
riences that prepare them to be more effective practitioners and advocates that can
lead change for a sustainable future.

5 Student Opportunities: Workplace Experiences

In addition to coursework subjects, in many courses students take on projects in
authentic workplaces, both within the University and beyond. In the subject enti-
tled, the Melbourne Business Practicum, the Faculty of Business & Economics
offers opportunities for students to work in small groups on challenging projects in
a workplace environment. Each student group acts as consultants on a project.
Projects described here were located within the Property & Campus Services unit of
the University and addressed sustainability issues. These projects benefit students
by giving them exposure to contemporary sustainability issues in the ‘real world’
environment of the University, with all the challenges and constraints of such a
complex organization, and in working with others to achieve meaningful change.
The University benefits greatly from having our very capable students undertaking
these projects.

5.1 Review of Fair Trade Practices

In May 2012, the University became a certified Fair Trade University (http://www.
fta.org.au/fair-trade-universities.html), committing to increasing the use of Fair
Trade products in University kitchenettes and at events and by encouraging cafés
and shops on campus to offer Fair Trade products. An important component of the
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Fair Trade initiative is to embed student involvement across many areas of the
initiative. This included a student-led consulting project in the Melbourne Business
Practicum, in which a group of students reported on the uptake of Fair Trade
around the University. The results and recommendations within the report provided
the University with valuable information on perceptions about Fair Trade on
campus and provide a solid foundation to build on the initiative, especially in
regards to cafés and the student body.

The ‘Fair Trade Ambassadors’ program is an example of further student
engagement in raising awareness of Fair Trade, in which six student volunteers
were selected to join the University’s Fair Trade Steering Committee. The students
now take an active role in making University decisions relating to Fair Trade. This
is a teaching and learning opportunity that works to enhance the student experience
while engaging with the wider community. This particular program offers a
‘win-win’ situation whereby students are empowered to actively support and lead
change in their University while enhancing operational outcomes for Fair Trade at
the University.

5.2 Developing a Framework for Integrated Sustainability
Reporting

The need for the University to develop an integrated reporting framework for
sustainability at the University has been recognized for some time and the
University’s Sustainability Executive provided strong support for this framework to
be developed by students, rather than through external consultants. A proposal was
submitted for the initial student project through the Melbourne Business Practicum.
A project team was established and a framework was developed through an
information gathering process that included a review of contemporary sustainability
reporting in the higher education sector; gathering of key data; identifying of
information gaps; and developing recommendations.

The students involved were accounting and finance specialists with no previous
exposure to sustainability principles and practices. After undertaking the project
they all reported a strong and new interest in sustainability. This project demon-
strates how commercial principles can be applied to provide structure around
sustainability practices and has established a foundation for further development
regarding integrated reporting at the University.

6 Operations: The Hidden Curriculum of the Campus

Students and staff experience the campus on a daily basis and it is a ‘second home’
to students for the three or four years that they are studying for a degree. The daily
experiences and interactions that students have while on campus send a profound
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message to students about what the University values. This has been elegantly
summed up by Orr (1992) as the ‘hidden curriculum’ of a university.

We think that education occurs mostly in buildings, yet apparently we believe that the
design and operation of those same buildings have nothing to do with education... The
design of academic buildings is a kind of crystallized pedagogy full of hidden assumptions
about power, about how people learn, how they relate to the natural world, and how they
relate to one another... the design and operation of buildings provide an educational
opportunity as well... (Orr 1992 p. 7).

Thus, the infrastructure and the operations of a university, though not a part of
academic services or explicitly thought of as part of the teaching program of a
university, sends powerful messages to its students about what it really values with
respect to sustainability, and many other matters. The manner in which the physical
campus is presented and the engagement of students in its development and
operations is central to the students’ experience of sustainability during their time at
the University.

6.1 Recycling & Waste: Messages in the Bins

Waste and recycling bins are a visible and daily reality of a campus landscape and
can send messages to students, staff and visitors to the campus. In 2010 the
University developed a Waste Management Plan and set a 2015 target of 50 % of
waste to be recycled (from a baseline of 16 % recycled in 2009) and appointed a
Waste & Recycling Coordinator to drive the changes necessary to achieve this
ambitious target. A research project (Gilmour et al. 2013) that involved PCS staff
and academic staff was undertaken to investigate the availability and placement of
bins and human behaviors, with a goal of informing campus practices to minimize
waste going to landfill.

Data from bin audits enabled an understanding of how location, labeling, and
distance to the nearest recycling/landfill bin influenced behaviors of people dis-
posing of waste and provided evidence of the importance of labeling and of
co-locating landfill and recycling bins. The study demonstrated that the provision of
suitable infrastructure can lead to dramatic improvements in rates of recycling and
less recyclable materials going to landfill. The results of the study led to the
replacing of waste bins and recycling bins across the campus with clearly labeled
and twinned waste and recycling bins that are a visible and daily reminder about not
only what to do with waste, but also that the University sees waste minimization as
a priority. Thus the placement and the labeling of something as commonplace as
bins can make real contributions to both operational targets and in sending clear
messages to students through this aspect of the hidden curriculum.
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6.2 Geothermal Installation at the Campus Sustainability
Centre

In 2013 a shallow geothermal facility was installed in the building that houses the
Office for Environmental Programs (OEP) and Campus Sustainability Centre. The
25 kW facility acts in both an operational and educational capacity—it provides
efficient heating and cooling to the ground floor of the building and provides
teaching and research opportunities.

The planning, approvals and implementation phases of this project involved the
collaboration of numerous stakeholders, predominantly academic staff and doctoral
students from the Infrastructure Engineering department within Melbourne School
of Engineering, staff of PCS, staff of the OEP (as the major building tenant), and
external stakeholders who provided technical services and parts.

This project creates many benefits through the integration of research activities
with the operations of the University. Public display screens in the Campus Sus-
tainability Centre capture system performance and act as a visible reminder to the
community of efforts to operate the University in a sustainable manner. System
monitoring enables ongoing research and teaching opportunities. The project has
also informed the design of an 80 kW shallow geothermal facility as part of major
construction works elsewhere on campus.

While the processes involved in this project were challenging and resource-
intensive, the long-term benefits are considerable. Engagement across organiza-
tional boundaries enabled the benefits of an otherwise purely operational
implementation to provide fertile opportunities for ongoing research and teaching.
The expertise of academic staff and students in the field of infrastructure engi-
neering enabled an outcome that would have been unachievable solely through
operational means.

7 Conclusions

Examples presented here illustrate a range of initiatives and activities through
which students engage with sustainability across a number of the dimensions of
sustainability defined by Calder and Clugston (2003). Some examples directly
affect relatively small numbers of students, such as in the specific subjects dis-
cussed, although the impacts of the outcomes of those subjects may affect a much
wider student population through the work of those students informing campus
infrastructure or operations, and some initiatives will directly impact many students.
As has been explored elsewhere (see Chambers 2015) most of the initiatives do not
fit neatly into a single dimension of sustainability, but rather cross a number of the
dimensions, although for convenience they have been presented under a single
heading here.
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Student engagement with various aspects of sustainability within curriculum,
research, and operations enables students to gain valuable experience and rich
learning through these authentic challenges of sustainability in the complex envi-
ronment of a university. This leads to substantial benefits for both students and the
university. Students have rich interdisciplinary and authentic experiences to draw
on when applying for jobs after graduation. The university gains the many benefits
from the efforts of the students, who are the elite of their generation, as do other
students through their daily experience on the campus.

While each university has its own history and characteristics, the circumstances
and culture of the university in which the case studies are set is not particularly
unusual—it is subject to the usual tensions and pressures experienced by large
research-intensive universities. Thus, the types of initiatives described here could be
replicated elsewhere if there is a desire and a willingness to set and support
ambitious goals and if there is support for staff to cross traditional boundaries and to
explore new ways of engaging and empowering students in pursuit of these goals.

The sustainability initiatives and activities described here are all aspects of the
University’s core activities of research, teaching and learning, and community
engagement and they are collectively, and with initiatives not outlined here, helping
to shift the culture of the University. This is a slow process that is achieved both
through governance decisions and through the daily lived experiences on campus.
As the title of the chapter suggests, the examples explored in this chapter are small
wins where individual staff have created alliances and developed relationships,
often across traditional boundaries, to create opportunities for engaging students
with sustainability. There is much scope for a more structured and systematic
approach to developing further opportunities for students to have more active
engagement with sustainability through the formal and hidden curriculum. The
University’s goal for its graduates to be able to ‘lead change for a sustainable
future’ applies to all graduates, and so an active engagement with sustainability,
rather than only passive engagement, is not only desirable, it is necessary. The
university has much scope for expanding these active opportunities and celebrating
the early successes may encourage more work in this important area that is valued
by both students and the University.
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Abstract

This chapter explores how teachers can engage art and design students with
sustainability. Different perspectives are drawn upon to reflect upon the barriers
that exist in implementing curriculum change to increase students’ sustainable
literacy in higher education. A co-operative inquiry approach is used as a model
for participatory pedagogy and shows how practitioner-based research can lead
to the enhancement of ESD. Findings suggest that exploring the relationship
between ESD and art and design ‘signature pedagogies’ can be fruitful,
especially as the former provide creative and playful approaches that allow
complexity and anxiety inherent ESD and transformative learning to be
expressed.

1 Introduction

This chapter explores how teachers and supporters of learning, engage art and
design students with sustainability. The authors draw upon a number of different
perspectives in order to reflect upon some of the barriers that exist in implementing
curriculum change to increase students’ sustainable literacy in a higher education
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setting. Barriers to implementing sustainability have been charted elsewhere, for
instance, in terms of capacity, authenticity and space within the curriculum (see
Dawe et al. 2005), in terms of the anxiety that the ecological crisis evokes (Buzzell
and Chalquist 2009), the breadth, complexity and abstractness of the problems and
concepts and the difficulty teachers experience in taking up a position in relation to
sustainability and their teaching (Johnston 2015). A number of attempts have been
made in order to address these (see Sterling 2013); however these can fall short in
terms of addressing how teachers approach sustainability within art and design
disciplines, a notable exception is Stibbe (2009).

A key issue within teaching education for sustainable development (ESD) is the
difficulty of effecting change in the individual, where he/she is not only cognitively
committed to sustainable action, but also realises this in practice. When calls are
made for educators to teach appropriate values, lifestyles and behaviours to support
a sustainable world (Wals 2009) this is far from unproblematic. If we consider the
UK context, then we must acknowledge the unsustainable nature of our society and
our place within it. The significance of this for learning and teaching ESD is that the
scale and scope of the problems we face require transformational learning; which is
neither easy to structure nor without personal risk (Barnett 2007). This can be
considered as both a learning problem and a teaching problem and it is perhaps
advisable to approach it from both directions. Henry (2009) notes the difficulty for
learning theory to address learning appropriate for sustainability as many theories
prioritise either individual or social learning; ESD in turn requires a theory that can
encompass both types of learning. Furthermore, Henry notes that agents have strong
accuracy goals; which suggests the difficulties of revising normative values and
beliefs (2009). In effect people do not like being wrong and whilst this experience is
individual it is informed by the values and beliefs that are learnt socially. The
challenge therefore for teaching ESD is that it needs to support individual learning,
for example, systems mapping, understanding complexity, material use, waste etc.;
and social learning, for example values of stewardship, respect for all beings, etc.

Participatory pedagogy represents a powerful attempt to meet this challenge and
does this through a form of dialectical mediation of realist and idealist perspectives
(see Sterling 2004). These perspectives, which are ideal types are inadequate for
conceiving of an effective sustainable education (ibid.). Educational development
often segments teaching approaches as either teacher- (realist) or student-centred
(idealist) with the former considered ‘bad’ and the latter ‘good’; however such a
distinction is rather crude. For instance, a stereotype of idealist/constructivist
teaching is that students will be able to ‘discover’ all knowledge with little refer-
ence to socio-historical and cultural contexts, whereas realist/didactic stereotypes
suggest students merely parrot back what teachers tell them. In response, Sterling
articulates ‘participatory pedagogy’ which aims to overcome the limitations and
weaknesses of each approach whilst drawing on their strengths (2004). This leads to
a relational and participative model where learners are engaged through meaning
making and, individual and wider contexts, while grounded in knowledge and
evidence. Learning therefore, is grounded in practice and a critical appraisal of
ontology that requires a collaborative, multidisciplinary and systemic approach to
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epistemology. Sterling (2003) conceives of ‘invitational leadership’ as an approach
that teachers may adopt to support students and to bridge the gap between realist
and idealist approaches. The strength of this approach is that it is holistic and
provides a framework to think about individual and social learning and to consider
this in relation to empirical and normative forms of knowing.

The authors draw on this work to explore how participatory approaches can
support ESD teaching and to investigate the role of professional development for
teachers. A model of practitioner-based research was drawn upon to structure the
investigation and is outlined below, this is followed by three short cases that are
descriptive and evaluative illustrations of stages in the inquiry. The discussion
section then draws out the relationship between art and design pedagogies and ESD
and how each can inform the other.

2  Methodology

The aim of the investigation is to consider, the effectiveness of reflective practice to
support sustainability literacy of teachers, and whether art and design approaches
can enhance students’ sustainability literacy. The method developed to address
these concerns had to negotiate two significant tensions; that researchers would be
researching their own practice and that they would be addressing research questions
as a group, each tension will be discussed in turn.

Practitioner research methods have a long tradition within art and design
research and educational practice programmes; which are congruent with an ESD
approach to praxis (Wals 2009). While a number of approaches are contained
within the umbrella of practitioner research, reflective practice here represents an
important approach. Reflective practice enables researchers to investigate a world in
which they are directly implicated in, by critically investigating their own practice
(Finlay 2008). Reflective practice can be seen as primarily an approach to learning
from experience, rather than a research method (McMahon 1999). The primary
limitation of reflective practice is that despite its similarities with action research
that it lacks a ‘strategic action’, that is, a predefined area for investigation. Fur-
thermore, a common criticism of reflective practice is that it can mean all things to
all people, therefore it is important to establish what it means in this context.
Reflective practice broadly involves a description of an event/experience that is
evaluated and analysed; which leads to conclusions that can inform future action.
A challenge to reflective practice is the difficulty in adopting an approach that is
critical and reflexive, rather than purely reactive and/or intuitive. Within the context
of ESD and art and design it is useful to consider Brookfield’s four lenses; which he
believes supports teachers’ critical reflection; an autobiographical lens representing
the practitioner’s self-reflection, peer and student lenses where data and feedback is
gathered from others and finally a scholarly lens that draws upon literature to aid in
reflection (Brookfield 1995). In order to address some of the issues related to
reflective practice this was situated within a co-operative inquiry process.
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Co-operative inquiry is drawn upon as it provides a structured approach to
participatory research. It is a way: of working with others with similar concerns and
interests, to understand the world and to engage others in positive action (Heron and
Reason 2001). There are therefore strong links between reflective practice, action
research and co-operative inquiry. Co-operative inquiry involves research with
people rather than on people, as such it embodies the ethos of pedagogic approaches
in teacher education and art and design, including reflective practice and action
research. Moreover it is an approach that is congruent with ESD as it can facilitate
relationships and support communities by addressing particular problems that are
beyond an individual’s sphere of influence.

Co-operative inquiry (Heron and Reason 2001) follows four phases that are iter-
atively cycled through. Phase 1 concerns the group formation of co-researchers
around a common interest, defining the scope of the research and planning. Phase 2
involves co-researchers testing agreed actions and observing what happens. Phase 3 is
distinct as it has the potential for transformative learning, itis a creative and generative
point where knowledge may be generated in relation to research questions, but new
concerns, questions and directions may emerge. This is particularly useful for prac-
titioner research which can take place in complex and messy settings where all
variables cannot be accounted for. Phase 4 is the point at which co-researchers share
findings and the original questions are reconsidered in light of new experience and
understanding. Co-researchers then repeat phases 2—4, whilst the number of times this
should happen is not prescribed, three times has been suggested as a lower threshold.
While cooperative inquiry allows for a variety of data to be collected (Heron and
Reason 2001), co-researchers drew upon Brookfield’s (1995) critical lenses. This was
seen as holding fidelity to the phenomena under study and therefore appropriate for a
qualitative study (Hammersley and Atkinson 2007).

Co-researchers were drawn from 9 participants on an ‘Education for Sustain-
ability’ module which forms part of a MA Academic Practice; a professional
development course for in-service lecturers and supporters of learning in a pre-
dominantly arts University. Co-researchers are both teacher and student, which
places them in a “wonderfully reflexive position” (Hesse 1993: 225), as
student-teachers have the capacity to reflect both on their own experience of
learning sustainability and to consider this in light of teaching sustainability. The
first case study briefly outlines how the module draws upon co-operative inquiry as
a form of participatory pedagogy and this relates closely to phase 1. The following
two case studies illustrate phases 2 and 3 through two co-researchers’ investigations
into their own teaching. The ‘findings’ of this process are then presented in the
discussion which relates to phase 4.

3  Establishing an Inquiry

The first case study describes how an ‘Education for Sustainability’ module to
in-service Higher Education teachers as part of a MA Academic Practice draws
upon cooperative inquiry as a form of participatory pedagogy. Students who take
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the module are typically referred to as participants in recognition of their dual
status. Sustainability often evokes strong responses, positive and negative, from
participants; which are reflective of the broader student body. Furthermore, if these
responses can be thematised, then the module provides the opportunity for teachers
to reflect upon their position as both students and teachers in relation to teaching
ESD. Teaching is informed by ESD, in particular a model of participative pedagogy
articulated by Sterling (2004). The unit has developed over a period of 4 years
directly in relation to formal/informal feedback, evaluation data, peer observation
and personal reflection, data collection and evaluation.

Participative pedagogy is drawn upon through numerous teaching strategies that
aim to promote engagement, active and experiential learning and to set-up the
module as a form of inquiry in which participants reflect upon their own experience
of ESD teaching. The curriculum of the unit is negotiated through a collaborative
approach that results in a mix of teacher-led and student-led activities. ‘Invitational
leadership’ is modelled through the introduction of key issues and what is known
about them, whilst also facilitating a space in which participants can share problems
and define the questions that the group will investigate as part of their inquiry. The
inquiry leads to participants/co-researchers investigating their own teaching practice
in response to ESD and to test out ideas in which they gather data to determine its
success or not. The participants’ inquiry becomes reified as a piece of reflective
writing and portfolio which serves as an assessed piece for the module.

3.1 Count Your Blessings

This inquiry focused upon sustainability and fashion design by investigating par-
ticipant’s relationship to textiles, in particular clothing. The investigation was
prompted by a questioning of our fast-paced, modern and consumption-led society
and how this has impacted upon a loss of ‘love’ and appreciation for the textiles and
garments that clothe us. With the advent of a ‘fast fashion’ culture there has been a
reduction in both the economic value of garments and with their personal signifi-
cance; which has led to a throw-away culture. Individual garments are increasingly
seen as disposable; which when taken to its extreme, leads to single use garments
that are worn once and then discarded. Part of this growth in consumption is linked
to an increase in speed, which in turn is only made possible by the hidden
exploitation of people and natural resources (Fletcher 2007). Where has the
meaning and value of clothing gone and is it possible to get it back? The authors
believe we need to start by growing a sense of curiosity in student designers, those
who will create meaning and value. The inquiry addresses this by considering how
teaching through a creative, playful and mindful approach can raise difficult issues
with students in a non-threatening way. The inquiry led to the development of a
workshop to investigate whether the emotional significance and personal value of
clothing can be recovered. One approach, is to start by growing participants’
awareness of the relationships they have with clothing.



226 A. Johnston et al.
3.2 Aspects of Learning

To address these issues a student-centred and experiential workshop was delivered
that would allow participants the time to invest in the creation of their own unique
wearable fabric piece, in this example a scarf. Participants would attach sentiments
to their garment via a process of reflecting on positive thoughts relating to their life,
writing these down on a template and using this to cut a pattern of holes on their
garment. Through this process, the workshop would investigate the theory of
emotional durability (see Chapman 2007), by encouraging design students to
engage with the concept of emotional attachment in relation to textiles.

In the field of ESD, there is a broad consensus that participative and experiential
learning methods have the capacity to engage learners in ways that make a real
difference to learners’ understanding, thinking and actions (Sterling 2013). The
workshop worked with an affective dimension by providing time and space for
participants to reflect on their ‘blessings’, all the things in their life that they could
be grateful for. The workshop structure was designed to allow participants to hold
those positive thoughts during the creation of their scarf; which would impact on
how they invested in the garment emotionally. It was expected that participants
would feel less likely to discard the item; which would raise broader questions
concerning waste and attachment to belongings.

3.3 Evaluation

Directly after a trial workshop, participants were asked to reflect on their engage-
ment by completing a short open questionnaire. The questionnaire was designed to
collect participants’ responses, to determine their relationship to the created piece,
whether that had any effect on their sense of well-being, if an attachment had
developed and whether this would effect their retention of the piece. A majority of
participants felt relaxed and/or calm after the workshop, so overall it had a positive
effect on their immediate wellbeing. The whole group felt that it would remind them
of the feelings that they had during the piece’s creation and as a result everyone said
they would keep it. A clear limitation however when collecting data at this point is
that it cannot be used to make judgements about long term behaviour change.

3.4 Implications

The case illustrates how facilitating students to feel emotionally connected during
the process of learning and making can facilitate behaviour change. As James and
Brookfield note, “it is pedagogically important to find imaginative ways of helping
students discover personal meaning in learning” (2014, pp. 8). When considering
the holistic nature of learning introducing a workshop where the participants could
engage in the development of their awareness of ESD through the process of
creation and self-reflection proved to be a positive experience.
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4 A Case for Sustaining Stories

This inquiry drew upon a co-researcher’s practise as a storyteller in order to explore
how work with story and myth can contribute to fine art teaching practice and
support ESD. Story can be a powerful tool for transformative learning and provide
students with a structure to explore uncertainty. Here, uncertainty is used to
describe the elements of the unknown, not knowing and ambiguity that are inherent
within sustainability and creative practice (Fisher and Fortnum 2013). The inquiry
led to the development of a ‘sustaining stories workshop’ that aimed to support
participants to create and reflect on a fictional story concerning sustainability. The
story is created through an improvised spoken-word storytelling game. Individual
participants were asked to create a symbol representing a sustainability issue
important to them. These symbols were then pooled together and drawn blind by
participants in turn in order to collaboratively create a story about sustainability.
This touched on several key areas within ESD including meaning-making, uncer-
tainty and reflective learning.

The workshop reveals how metaphor, meaning-making and dialogue can be used
as a tool for reflective learning and can lead to transformative learning. Storytelling
techniques were used to create a verbal exploration of meaning through dialogue
and reflection, drawing on individual and collaborative responses to metaphor
within the creative work. This recognises the comparative ‘pedagogies of uncer-
tainty’ (Shulman 2005b) and subsequent learner anxiety within ESD and fine art
pedagogy and starts to explore ways to reflectively address these tensions through
story. The majority of learning is dialogic and reflective and emerges from the
discussion about the story, themes and the emotions that arise in response to its
creation.

4.1 Metaphor and Meaning-Making

As Abrams (1997) notes, there is the potential to satisfy humans’ emotional desire
for symbolic meaning in the non-material world through an engagement with
metaphor; which is significant given our changing relationship with material pos-
sessions, as partially illustrated by the above case study. By identifying personally
important issues within sustainability and symbolising them, learners can take
ownership of an abstract issue and imbue it with symbolic meaning: “I liked that we
could pick characters/issues” (Participant F). As James and Brookfield (2014,
p. 117) argue, the role of metaphor and meaning can be strengthened through
sensory engagement. Within the workshop the embodied act of creating a symbol
deepens learning: “[the] power of visualisation as a learning strategy is highly
accessible” (Participant E).
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4.2 Dialogue and Reflective Learning

The Sustaining Stories workshop relies on a storytelling technique called ‘feeding
the story’ (Shaw 2014), which supports listeners to make personal connections with
a story and to develop an appreciation and understanding of their own symbolic
language. This process asks listeners to reflect openly on a key image within the
story that resonated with them. Subsequent group discussion allows listeners to
draw on each other’s responses to feed into a wider discussion and to develop an
understanding of their own response in relation to that of others: “Reflecting on the
key images helped to find key issues” (Participant F). ‘Feeding the story’ draws on
a dialogic approach to explore the relationship between metaphor and reflective
learning. Reflective learning fosters participants’ conscious awareness of their
thought processes and actions that is intrinsic to ESD (Sterling 2004) and through
which we can “educate our students to consciously cultivate their ability to think in
tandem with their other three ways of knowing... feeling, sensing and intuition”
(Harding 2009, p. 93). Reflecting as a group allowed participants to simultaneously
reflect individually on their experience, and to collaboratively evaluate the expe-
rience of creating a story together. Collective reflection can creates a safe space for
participants to discuss their feelings associated with sustainability and may deepen
their engagement with the subject.

4.3 Evaluation

Storytelling techniques can be used to support learners to use metaphor,
meaning-making, dialogue and reflective learning to deepen their relationship with
sustainability. Furthermore, they have the capacity to facilitate transformational
learning towards sustainability and provide a structure for students to explore
uncertainty. Evaluating the potential for a short workshop to provide a transfor-
mative learning experience is problematic, as realistically this takes time; however
it is possible to consider two markers of this experience: anxiety and active
learning. Anxiety is inherent to significant learning experiences (Barnett 2007) as
they challenge participants by asking them to engage with new ideas and skills. The
workshop facilitated participants’ exploration of a subject matter riddled with
uncertainty whilst gaining confidence in new skills and providing a structure that
allowed them to face the anxiety. The role of story as a helpful container for anxiety
is particularly relevant to ESD as it is a subject matter fraught with anxiety for
learners (Buzzell and Chalquist 2009). Engagement in the workshop provided an
example of active learning, as participants were required to accumulate and use
knowledge as the game evolved. Active engagement is demonstrative of deep
learning and education.
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4.4 Implications

As demonstrated by the above discussion, there is huge scope for using storytelling
techniques to support explorations of meaning-making, uncertainty and reflective
learning within ESD and art and design education. Collective acts of creation rely
on collaboration and research has also shown that working with others can also
provide increased emotional wellbeing that can act as a desired “incentive” (Haque
2010) to increase citizen engagement with sustainability. Furthermore, there is
potential to use models of collaboration and storytelling to explore empathy,
complexity and an understanding of interconnection. Despite the wide range of
literature on the relation between storytelling and ecology, there is a significant lack
of research on the role storytelling can play in ESD specifically. There is huge
scope for further research and exploration of how storytelling techniques can be
used to support transformational learning within ESD for art and design.

5 Discussion

An important aspect of the case studies has been to illustrate dimensions of art and
design pedagogic practice that represent ‘signature pedagogies’ of art and design.
A signature pedagogy is the type of teaching practices that “leap to mind when we first
think about the preparation of members of particular professions” (Shulman 2005a,
p. 52). Art and design signature pedagogies are characterised by dialogic practice,
student-centeredness, experiential learning and typically involve a material and
spatial dimension (Shreeve et al. 2010). In turn these are seen as supporting the
development of the individual, of making learning visible and of living with uncer-
tainty. While this theorisation seems to privilege the individual in dialogue with others
and their own development, the notion of uncertainty provides an important bridge
with anxiety of learning generally and in relation to ESD. Teaching ESD is compli-
cated by such barriers to learning where teachers and students are asked to consider
inequalities and unsustainability where the scope of problems become too large and
complex. Along with complexity and anxiety there also exists a ‘learning problem’ in
that learners are predisposed to reinforce their existing understanding and behaviours,
especially where these relate to values (Henry 2009). The problem of teaching ESD is
perhaps two-fold as not only do learners want to re-enforce existing habits and
understanding, but when values are altered this may not necessarily translate into
meaningful action (Sterling 2004). Such issues have led to theorisations of pedagogic
approaches, such as participative pedagogy and alternative epistemological approa-
ches that acknowledge complexity and the importance of multidisciplinary and col-
laborative approaches to systems mapping.

A number of issues are brought to light by the co-operative inquiry in general
and the particular case studies. The study reinforces the notion that cooperative
inquiry can be a powerful approach to supporting participatory pedagogy for ESD
academic development (see Grayford 2003; Chave 2015). Co-operative Inquiry
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provides a framework which encourages participation, collaboration and active
learning. An important dimension of both reflective practice and co-operative
inquiry is their emphasis on praxis, the ability to critically theorise one’s activity in
the world; which emphasises agency and our capacity to meaningfully address
issues, an important ESD learning outcome (Wals 2009). The challenge here
however is to resist oversimplification and reduction of complex problems, to be
able to face complexity and the unknown without foreclosing it. Co-operative
inquiry, as a collaborative and practitioner research method, is able to mitigate
against reductivity where co-researchers have to consider how their particular
experiences resonate with others and in turn reflect broader problems and issues
related to ESD. Furthermore, the notion of teachers’ authenticity, in terms of
practicing what one preaches is seen as important for modelling practices for others
(see Dawe et al. 2005). Clearly an incongruence would be set-up if academic
development didactically instructed teachers in participatory approaches to ESD.

More broadly the case studies illustrate the way in which creative practice can
help to mediate and articulate participants’ experience in ways that raise broader
questions. The two workshop examples demonstrate how a focus on the here and
now can help participants articulate their experiences and share them with others.
Furthermore, this goes beyond mere description and in doing so is able to explore
the tacit dimensions of our experiences, whether it is the relationship with garments
or with the kinds of metaphors used to describe sustainability. The strength of the
approaches outlined here is that they have attempted to draw upon disciplinary and
ESD pedagogies to raise sustainable issues with students. It is the authors’ con-
tention, that creative practice as a playful and potentially mindful approach to
learning can help students bear the anxiety they feel regarding sustainable issues.
Furthermore, the concern with material practice in which values and ideals become
reified in an object can be helpful by providing a critical distance that aids
reflection, discussion, evaluation and facilitate change (Cain 2010).

To support learning and motivation it is essential to be able provide positive
associations with learning (Tomkins 1963). As there is an ethical responsibility to
prepare academics and students for an uncertain future, it is essential to develop
learning experiences that provide connections between individuals and to the
more-than-human world (Danvers 2009). Approaches outlined above have
encouraged thoughtful and critical action by a return to craft that slows learning and
create spaces for reflection. This functions in contrast to standard models of con-
sumption that prioritise speed and the creation of economic value over, social,
environmental and emotional value. Intrinsic to art and design is the ability create or
inscribe objects with meaning and emotional significance that can confront a culture
of disposability by changing an individual’s personal relationship to an object
(Chapman 2007).

The challenge of the teacher to be empathetic attends to the affective dimension
that became apparent through the inquiry. In many ways the learning problem
around sustainability might be articulated by both teachers’ and students’ resistance
to issues that make them feel powerless (Clarkson 1996). In each case
co-researchers had to negotiate barriers to learning related to ESD, but also to
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manage the risk of asking learners to engage in creative practices which have a
performative element. This performativity is most apparent in the example of
participants improvising a story; such an approach can only work where the teacher
is successful in creating a supportive learning space. If students’ anxieties can be
attended to, then there is the potential to support reflection that gives rise to
heightened self-awareness that can trigger behavioural changes and is symptomatic
of transformational learning (Mezirow 2000). Furthermore, it is significant that
these experiences are generated within a social group; which in turn are able to set
new social norms and values that can challenge the status quo, at least within the
boundary of the workshop. Empathy is important not only because it is increasingly
recognised as an important attribute for ESD (Eriksson 2006), but also because it is
productive, one person’s empathy can develop another’s. Each case study
demonstrates how learners create personal relevance through participatory experi-
ence, when the tension between structure and agency is sufficiently resolved. By
asking learners to make decisions that inform the workshop, participants are
encouraged to become active and potentially agents for change.

The Final point concerns the relationship between reflexivity, invitational
leadership and sustainability literacy. An operative question for all educators,
perhaps should be, how can we instil ethical agency in others? The first case study
considered this directly in relation to academic development, with one measure of
success being evidenced by the following case studies where participants take up
the issues critically within their own practice. Here the reflexivity was two-fold in
terms of the teacher reflecting and understanding their own position and agency in
order to facilitate the same process with their students. Each example demonstrates
how participants are encouraged through participative approaches to feed into the
learning experience and shape it in varying extents. Where there exists sufficient
structure, context and openness learners can be encouraged to think about their own
activity in a constructive and meaningful way.

6 Conclusion

This chapter has explored the teaching of ESD in academic practice, art and design
through participatory pedagogy. In particular it has attempted to demonstrate how
reflective practice and cooperative inquiry can come together for practitioners to
explore their own teaching and support them in developing an ethical praxis. The
findings relate to the efficacy of the approach as a participatory pedagogy and so
supports other work in this area, as well as drawing out some distinctive elements of
art and design pedagogy that could be developed. The dimension of art and design
pedagogy that has been drawn out here, such as object mediation and creation,
indicates how the affective barriers to ESD might be handled in a constructive way.
While the emphasis in much literature can be on what the student does, i.e.
student-centred learning, the inquiry has explored the extent to which teachers lead
learning and have to be attuned to the relational aspects of learning. While the latter
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point is indicated in theorisations of ESD teaching, the case studies are useful for
providing descriptions of this in practice. The conclusions the authors have drawn
from this is that participatory pedagogy has to negotiate the tensions between
structure and agency and that teachers have a key role in leading this.

As a small-scale, qualitative and practitioner-based study, the research is limited
in scope and does not make universal or generalizable claims. Rather it aims to
illustrate a process of academic development that participants found helpful for the
development of their teaching to engage others with ESD. Furthermore, whilst the
research cannot make claims beyond its settings, the case studies indicate some
useful approaches that others may find helpful. For example, other educators could
consider how they can draw on these approaches to build their own affectively
aware, playful and positive active learning experiences for their students. Further
work might consider different approaches to exploring these issues both within the
arts and beyond; for instance utilising less exploratory methods.
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1 Introduction

Since the days of American educator John Dewey scholars have articulated the
benefits to experiential education (Dewey 1938). Indeed, well before the early
twentieth century philosophers such as Jean-Jacques Rousseau have espoused the
value to learning through direct experience (Rousseau 1979). Within this intellec-
tual tradition, our pedagogical project focuses upon urban environmental issues,
encouraging students to explore for themselves historical events close to home by
researching the social, economic, political, and cultural dimensions that continue to
surround it.

More specifically, this pedagogical project requires students to explore historical
events that inform contemporary environmental challenges through archival
research, digital photography, and critical analysis. By examining social, economic,
political, and cultural dimensions, students better understand the complex inter-
disciplinary nature of environmental issues and gain valuable field experience that
bolsters engagement and facilitates action. Building on intellectual and reform
traditions that recognize a link between narrative and action, this experiential
education project encourages students to explore, define, and understand historic
and contemporary environmental challenges in an urban context.

This is a segmented, semester-long assignment (Appendix I) where successive
weeks purposely build upon earlier work in the classroom. As such, it highlights
how learning is a continually evolving process, while providing opportunities for
deeper reflection on the interdisciplinary nature of specific environmental issues
such as Superfund sites. Students will build general research and writing skills,
including an appreciation for both the power of creative narrative and the necessity
for critical analysis of it.

This interdisciplinary curriculum assignment expressly recognizes the modern
urban development debate grew out of concerns surrounding our complex infras-
tructure and the numerous systems designed to deal with urbanization’s effects.
Early environmentalism rested in preservation arguments grounded in aesthetic or
recreation interests as well as a conservationist mentality espousing the need to
harvest resources sustainably, enabling those resources to be utilized for years to
come. From the mid-20th century work of (Leopold 1949) to later seminal texts by
Carson (1962) and Commoner (1971) as well as the activism of Lois Gibbs at Love
Canal (Gibbs 1994), modern environmentalism moved in a different direction, one
recognizing ecological interdependence and the degree to which human health
depended upon a healthy environment too.

Over time, the natural progression of industrial urban activities, furthermore,
produced larger and larger amounts of waste that required disposal or containment.
This project encourages students to explore this development while recognizing key
historical antecedents that continue to effect contemporary cultural and policy
debates (Tarr 2011).
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The class also studies key moments in American environmental history such as
the early 1970s, when the environmental costs to industrialization and urbanization
in the United States were increasingly evident and combined with a more
enlightened and politically empowered public to generate calls to safeguard air,
water, and land. Indeed, an array of environmental laws from the National Envi-
ronmental Policy Act in 1969 to the 1970 Clean Air Act and the Clean Water Act of
1972 to the Safe Drinking Water and the Endangered Species Acts of 1973 were
enacted in this period. The search for balance between economic industrial activ-
ities and environmental health became and continues to be a mainstay of con-
temporary urban policy debate. This is what drives much of the current sustainable
development discourse, for example.

Still, all too often, the failure to safely dispose of urban waste created envi-
ronmental hazards that challenged communities in every state of the union. (Bullard
1993), for one, points out the degree to which these hazards disproportionately
affect minority and lower income populations. Indeed, an entire literature emerged
over the last twenty plus years on environmental justice, from here in the states to
abroad (Shiva 2005).

Modeled on the ThirdSight History digital humanities project that combines
photography and archival research developed by Julian Chambliss and its appli-
cation in a history course on social issues during the 1950s and 1970s, this modified
version is intended for upcoming courses on urban planning and sustainable
development (Chambliss 2014). It is specifically designed to explore the compli-
cated historical and political consequences of urban industrial waste problems.
Urban populations produce significant refuse with limited viable options for dis-
posal. Diffusion with poorly planned long-term containment represents the historic
approach to the urban waste problem, and even then, with each “solution,” envi-
ronmental problems remain common. Not coincidentally, for instance, the infamous
disposal of hazardous waste within the Love Canal neighborhood in Niagara Falls,
New York, led to the Superfund legislation of today. It is in this context that our
assignment addresses both historical and contemporary anxieties linked to urban
environmental concerns.

2 Why History?

As the story of Love Canal further illustrates, to fully understand contemporary
environmental concerns, students require a strong historical foundation. They need
to understand how we arrived at this point. To understand hazardous waste disposal
problems today, one needs to know from where such waste originated. One needs to
know why the products that produced it were made in the first place. One needs to
know how laws evolved with issues of uncertainty and inherently flawed calcula-
tion of risk as the driving force, not to mention racism and economic exploitation.
One needs to understand critical scientific and health issues such as bioaccumu-
lation and greater susceptibility to toxic agents within the young and elderly.
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In short, one needs to know their environmental, social, political, and economic
history.

This is true beyond the classroom as well, particularly considering the effec-
tiveness of activist movements as they agitate for change. It’s an obvious point, but
one worth spelling out explicitly. The past shapes our future. It doesn’t determine it
in a Calvinist, predetermined sort of fashion, but rather, molds options, shaping
what is both possible and impossible. It sets the table so to speak.

Those that fail to incorporate historical context, then, greatly restrict their
potential for success in any activist movement. You simply cannot successfully
agitate for change without a deep understanding what you are changing from. Too
often, this crucial component is neglected. We pay too little attention to historical
context. We repeat the mistakes of the past. With this in mind, this pedagogical
project highlights an assignment that directs students through the process of con-
necting the past to the present. Students utilize historical archives, reading and
writing about a past event, then visit that location in their community themselves to
flesh out more of the how and why in the contemporary context.

3 Why Digital History?

Dialogue about digital tools and the history classroom also informed yet another
precursor to this project, one generously funded by the Associated Colleges of the
South and entitled “Urban Dreams and Urban Disorders.” (Associated Colleges of
the South 2012) That project, as well as this one, employed the American Asso-
ciation of Colleges and Universities’ (AAC&U) learning outcomes for the 21st
century to dictate its structure and goals. In part, this work is informed by the
possibility of narrativizing the historical dimensions of contemporary concern
through visualization. More specifically, this is a semester-long assignment that
incorporates benchmarks activities that build knowledge linked to urban environ-
mental policy, increase information fluency linked to environmental data, and
promote civic awareness through site specific exploration and documentation.
These efforts are achieved through archival research, experiential field engagement,
and in-class readings focused on urban environmental problems. In adopting this
model, the assignment follows the path described by historian David Staley that
advocates for historical composition to take advantage of “...simultaneity, multi-
dimensionality, pattern, and nonlinearity” found in visualizations (Staley 31).
While the discipline of history is rarely perceived to be at the forefront of dialogue
around community engagement, technology, or experiential learning, the reality is
that, since the 1990s, the American Historical Association (AHA) has recommended
that courses within the history major should include substantial requirements that
focus on text analysis and employ varying techniques (Giagano 2007). In recent
years, the emphasis on technology transforming education further prompted some
colleges and universities to integrate new techniques into to the classroom (Lewin
and Markoft 2013). Despite initial efforts, recent studies challenge to what degree
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these have succeeded and considerable dialogue remains about the best way to
integrate the benefits of digital tools into the classroom (Ayers 2013).

This work recognizes the growing opportunities to utilize technology for ped-
agogical projects that place students at the center of a dynamic interdisciplinary
assignment exploring various strands of political, economic, social, and cultural
issues within their own community. Building on the concept that digital history
creates frameworks for the audience “to experience, read, and follow an argument
about a historical problem,” this project asks students to critically assess archival
materials to create a digital narrative that addresses traditional disciplinary ques-
tions, but simultaneously offers the chance to learn and understand scholarly
interpretations within a community context (Cohen et al. 2008). In form and
function, this assignment blends the outcome associated with photo essay and
spatial narratives built on maps to provide interpretative and critical assessment of
urban environmental problems. In this way, this assignment recognizes the visually
oriented experience informing contemporary student experience and leverages the
“visual and digital literacy” found in the “digital native” student in contemporary
college classroom. Recent work has emphasized that digital native students natu-
rally express themselves visually through digital devices (Oblinger and Oblin-
ger 2005). This tendency makes contemporary students ideally suited to engage
with pedagogical activities designed to facilitate learning through the creation of
multi-layered narratives in a digital environment.

Rather than be defined by the software or hardware, this assignment leverages
the flexibility of the Wordpress content management system to create a platform to
support an inquiry driven assigned aligned with urban history’s traditional focus on
process, practice, and consequences (Corey and Boehm 2010). The approach moves
away from policy-centered analysis to a more holistic approach that incorporates
social justice frameworks to create narratives grounded in local history and
heightened by spatial awareness. In this way, this assignment incorporates the deep
epistemological understanding generated from creating and interpreting maps. As
such, this project is an example of using mapping for what Todd Presner, David
Shepard, and Yoh Kawano describe as overcoming “historical erasure and silences”
found in traditional static histories (Presner, Shepard, and Kawano 2014, 107).
Moreover, incorporating mapping builds on a legacy of social survey documenting
human behavior, identifying group need and assets, and recognizing the experience
of disenfranchised communities (Hillier 2007).

This assignment also highlights the roots of modern civil betterment activism
that reacted to urban waste problems at the turn of the twentieth century. Between
1900 and 1917, civic betterment efforts combined aesthetic concerns, social reform,
and policy changes championed by individuals and organizations that prompted the
government to address urban environment and safety concerns (Wilson 1994).
A key tool in these activities was to narrativize the challenges associated with urban
waste through photography and personal accounts (O’Donnell 2004). Leveraging
those historic patterns in the modern classroom through the application of digital
tools bolsters both student understanding and public engagement. A survey of
student participants conducted in April 2015 affirmed students found this digital
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Table 1 Student responsiveness to digital pedagogy

Question Total Mean | Stand
response dev
1 Allowed me to develop my academic reading skills 7 5.14 1.07
2 Deepened my engagement with historical primary sources 7 6 1
3 Allowed me to explore historical concerns that interested me 7 5 1
4 | Facilitated my understanding of how local events were linked | 7 5.86 1.07
to state/nation
5  Were enhanced by use research databases in the Olin library 7 6 1.15
6  Were enhanced by engagement with the college archive 6 5.83 0.75
7  Enhanced my understanding of how historians discussed these =7 543 0.79
issues
8  Bolstered my engagement with the community and the college 7 543 053

pedagogy increased their learning. When queried whether a digital project
“Deepened my engagement with historical primary sources” student responses
scored a mean of 6 on a Likert response scale of 7. On the question of whether or
not this process “Facilitated my understanding of how local events were linked to
state/nation” student responses scored a mean of 5.86. Utilizing this 7-point Likert
scale with 1 equaling strongly disagree and 7 strongly agree, Table 1 reflects
positive student responsiveness to digital pedagogy.

4 Assignment Explained

This assignment first asks students to create stories rooted in the environmental
history of the region using The History Engine (Nelson 2013). The History Engine is
a database project developed by Ed Ayers, Andrew Torget, Scott Nesbit, and
Robert K. Nelson that utilizes traditional techniques associated with history edu-
cation in a digital platform. Made up of the collective efforts of students from
colleges across North America, this project asks students to use a primary source and
secondary sources to “engage in a modest but challenging exercise” of historical
storytelling (Nelson 2013). The goal of a History Engine episode is to understand the
past from the perspective of the people who lived it. The History Engine brings the
benefits of digital technology into the classroom, but the relationship between
teaching and learning is enhanced. The cumulative database is the result of a dia-
logue between student and professor and subject to a review and screening process.

This assignment orients the student investigations around an environmental
narrative in the community. The resulting episodes offer the foundation for the
second part of the assignment. Having completed two episodes about the envi-
ronmental history in their community, students craft an argumentative photo essay
inspired by the research in their History Engine episodes. Photo essays traditionally
are defined by original photography exploring place and making connections while
incorporating a short critical writing component. The photo essay created in this
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assignment differs by incorporating both historical and spatial awareness. The photo
essay contains both historical and contemporary images to create a compelling
narrative around urban environmental concerns. Students must write the History
Engine episodes before they complete the photo essay. Creating the narrative for the
History Engine provides students with the tools to craft a critical argument through
the photo essay. Pedagogically, students also learn the difference between writing a
creative/contextual narrative in their History Engine episodes and the critical
analysis of the photo essay.

5 Conclusions

This pedagogical project demonstrates the continuing merits of community-based
experiential education, that how students learn matters. Students too often separate
theory from action in their studies. To them, theory remains some distant academic
interpretation of an historical event. The connection of theory to the modern world,
to their daily life, is poorly understood.

As seen in this iterated assignment, archival research and digital photography are
valuable tools to help address this deficiency. In a traditional class setting, for
example, many students fail to draw the connections between hazardous waste
disposal and the lack of political access points within many minority or disad-
vantaged communities. Placing students out in the field taps into the power of
experiential education as espoused by Dewey and Rousseau before him. It high-
lights how history continues to remain relevant, particularly within the context of
public policy analysis. And finally, it allows students to uncover themselves the
legacy of past political power differentials, namely how they continue to shape
political, economic, and social justice issues today.

Appendix I: Course Assignment

This is a segmented, semester-long assignment where successive weeks purposely
build upon a student’s earlier work. As such, it highlights how learning is an
evolutionary process while providing opportunities for deeper reflection on the
interdisciplinary nature of specific environmental issues. Students will build general
research and writing skills, including appreciation for both the power of a creative
narrative and the necessity for critical analysis of it.

Week 1: Explanation of Project
Presentation of sample assignment by professor.

Week 2: Overview of Urban Perspective on Society and Environment
Students gather information from the Environmental Protection Agency to identify a
superfund site in their area: http://www.epa.gov/oswer/riskassessment/whereyoulive.
htm.
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Week 3: Local Environmental Context
After identifying local superfund sites, students conduct primary source research by
examining newspaper or other archival sources linked to the designated site. Stu-
dents work closely with a reference librarian to identify sources. If possible, one
class session is devoted to working with archival sources in the college library as an
experiential exercise.

Assignment: Research Journal

Students begin keeping a research journal that documents their activities and
reflects on the narrative attached to their archival documents. Students record
their impression of the environmental narratives they are reading about.

Week 4: Personalize the Historical Narrative
Students identify the primary source that will serve as the foundation for their first
History Engine episode.

Week 5: History Engine I Rough Draft
Initial draft of History Engine Episode I based on a local environmental narrative
due. Meet with professor during office hours to discuss.

Assignment: History Engine Episode I

History Engine episodes are short (400-500 words) narrative stories that spot-
light the past by telling a story linked to a primary source document. Beyond a
primary source, this assignment requires the student to rely on three (3) sec-
ondary sources. The secondary sources should include one (1) peer-reviewed
academic journal article and one (1) academic encyclopedia entry and one
(1) book chapter (or another peer-reviewed academic article).

Week 6: History Engine I Due
Completed version of History Engine Episode I due.

Week 7: Documenting Urban Environment
Students assigned urban theme photo essay as well as readings on the history of
documentary photography.

Assignment: Photo Essay

Students create a short photo essay using archival images of the local
community.

Week 8: History Engine Episode 11

Utilizing their first History Engine Episode, students focus more expressly on the

environmental history of the region in their second History Engine episode.
Assignment: Research Journal

Students add to their research journal, demonstrating a more developed
knowledge of archival sources, i.e. more concise search procedure to find rel-
evant material for the project, and broader understanding of the intersection of
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economic, political, social, and cultural aspects when it comes to environmental
issues.

Week 9: History Engine Rough Draft

Students should identify the primary source they will use for their second History
Engine episode and complete a rough draft that explores the local environmental
narrative.

Week 10: History Engine II
Complete second History Engine episode based on local environmental narrative.

Week 11: Digital Tools

Students test platform they will use to create their spatial photo essay. Class
evaluates different options available and, once format is selected, practices proper
upload procedures.

Week 12: Mapping
Students explore the impact of mapping in constructing perception and informing
social dialogue.

Week 13: Outline of Spatial Photo Essay
Students develop thesis for their photo essay based on insight from researching and
writing their History Engine Episodes.

Essay Components:

1. Map (pinpointing photograph locations).

2. Introduction—200 words.

3. 10 images with one-sentence captions and commentary of 25-30 words.

4. Conclusion—100 words.
Procedure:

1. Collect the images you plan to use for your essay in a single folder.

2. Create an account at flickr.com or picasaweb.com, or log into your existing
account.

3. Upload the images from your folder into a single album or set.

4. Using the site’s map tools, create a location map of the photos in your album.

5. Using the screen capture function on your computer, save this map as an image.
Remember to crop the photograph to remove the browser window frame.

6. Create a legend for your map document explaining how each location relates to
your narrative. The map and legend will be placed at the top of your photo essay
as they are the first items readers use to orient themselves to your essay.

Week 14: Drafts of Spatial Photo Essay Due
Students present draft of photo essay to class. Peer feedback given during class.

Week 15: Final submission of Spatial Photo Essay.
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Abstract

This article presents a pilot project at Hamburg University addressing challenges
of social sustainability to students of Psychology, Economics, and Business
Administration. Especially developed for teaching sustainability, Interdisci-
plinary Problem-based Learning (iPBL) is a student-centered pedagogy,
combining two different teaching methods: Problem-based Learning and
Interdisciplinary Learning. Fostering a multi-perspective approach to highly
complex problems like corruption, health inequality, and social inequity,
students work in interdisciplinary teams consisting of 8§ to 10 members. After
reading the problem, they follow 8 steps to identify solution approaches:
(1) clarification of terms and concepts throughout the disciplines, (2) formulation
of an interdisciplinary problem statement, (3) brainstorming about monodisci-
plinary theories, models and methods related to the problem, (4) classification
and structuring of brainstorming by identifying possible connections and
discrepancies throughout the disciplines, (5) formulation of interdisciplinary
learning objectives, (6) self-study by reading papers across disciplines,
(7) interdisciplinary post-discussion, and (8) formulation of an integrative team
statement. In each team, students assign roles (discussion leader, team member
and secretary). Additionally, each team is supported by a tutor. While promoting
interdisciplinary thinking to develop innovative solutions, iPBL is designed to
enhance understanding of and competence in social sustainability.
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1 Introduction

Emergent themes of social sustainability are absence of human well-being and
freedom, inequity, inequality, lacking in transparency, democratic government and
society (Magis and Shinn 2009; Sen 1999; Sen 2013; UNDP 2014). Due to their
complexity, those real-world problems cannot be solved within one discipline
(Schmidt 2008). Toward a comprehensive understanding of these complex issues,
there is a need to put sustainability and interdisciplinarity together (Blake et al.
2013; Newell 2007). Higher education is expected to enhance students’ competence
in dealing with such complex issues scientifically and professionally (Jacobson and
Wilensky 2006), as well as interdisciplinary (Dale and Newman 2005; Newell
2009).

However, several obstacles in interdisciplinary education were identified: Stu-
dents have problems overcoming barriers of disciplinary differences in episte-
mologies, discourses, and ways of teaching (Bradbeer 1999), teachers struggle with
feelings of uncertainty and chaos in interdisciplinary classrooms (Scheer et al.
2012), and faculties are unable to evaluate interdisciplinary programs (Schilling
2001).

This paper presents a student-centered pedagogy addressing these challenges.
Interdisciplinary Problem-based Learning (iPBL) combines two teaching methods:
Problem-based Learning (PBL) and Interdisciplinary Learning. PBL is well known
for its deliberate structure guiding students to follow seven steps to problem solving
while students are assigned different roles in their group (Barrows 2002). However,
adding interdisciplinarity makes the pedagogy iPBL more complex. Therefore,
intended learning outcomes regarding interdisiciplinarity and sustainability need to
be defined (Biggs 2003). Moreover, necessary characteristics of interdisciplinary
problem cases need to be identified to equally trigger the interest of all disciplines
involved. Also, extended assignments fostering interdisciplinary teamwork need to
be elaborated. What do students need to consider while following the steps towards
an interdisciplinary integration? What are additional assignments regarding inter-
disciplinary teamwork in the roles of the team members, the discussion leader and
the tutor?

Finally, Biggs (2003) constructive alignment raises the question of appropriate
assessment tools.

Following Sternberg’s (2008) advice to put problems before the monodisci-
plinary tools, iPBL allows students across disciplines (exemplary Psychology,
Economics and Business Administration) to explore themes of social sustainability.
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2 Theoretical Framework: Constructivism

In line with the philosophical founder of constructivism, John Dewey, education
should be grounded in real experience in a democratic environment that allows
students to take part and decide in one’s own learning (Dewey 1938, 1985).
Constructivism underlies the assumption that learning is an active process, where
knowledge is constructed based on personal experiences and the continual testing of
hypotheses. Nowadays, constructivists distinguish between three phases of inquiry
of knowledge: Reconstruction (re-production, imitation, reiteration of already
existing constructions), Construction (building one’s own meanings, values, reality
by exploration, experimentation and experience), and Deconstruction (questioning
existing constructions and discovering simplifications, incompleteness and the
unconscious) (Garrison et al. 2012). Since students are confronted with authentic,
challenging, complex problems and formulate questions and answers themselves,
PBL is highly associated with constructivism (Marra et al. 2014; Savery and Duffy
1995). In line with social constructivists, students learn within their environment
and co-construct new knowledge (Dewey 1938; Vygotsky 1978). Since disciplines
can be viewed as cultures (Woods 2007) with shared values, attitudes, ways of
behaving, sets of practices and knowledge (Becher and Trowler 2001), interdisci-
plinary learning is intercultural learning that supports students crossing disciplinary
territories (Hean et al. 2012). Combining PBL and interdisciplinary learning, stu-
dents can reconstruct knowledge by reproducing constructions of foreign disci-
plines, construct new knowledge by innovatively integrating content across
disciplines, as well as deconstruct knowledge by discovering limitations of one’s
own discipline.

3 Empirical Results: Advantages of PBL
and Interdisciplinary Learning

Originally developed in medical school programs (Barrows and Tamblyn 1980;
Boud 1985), PBL is a student-centered pedagogy that triggers students with
authentic ill-structured problems to express multiple thoughts and to identify and
acquire missing knowledge, while teachers act as facilitators (Barrows 2002).
Walker and Leary (2009) found in their cross-disciplinary meta-analysis that PBL
students either did as well as or better than their lecture-based counterparts. While
following a deeper understanding of the learning content (Torp and Sage 2002),
PBL students have greater gains in metacognitive skills (Downing et al. 2009),
critical thinking (Tiwari et al. 2006), have greater long-term retention, skill
development, and higher satisfaction (Strobel and van Barneveld 2009). Moreover,
PBL can support the development of “soft” skills, such as research skills, negoti-
ation, teamwork, and reading and writing (Allen et al. 2011). PBL was found to
enhance communication skills as well as foster an efficient use of learning resources
(Duch et al. 2001). In line with the theory of constructivism, Chin and Chia (2004)
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found that students’ questions facilitate learning in PBL by directing students’
inquiry and scaffolding their thinking. Additionally, PBL has a positive effect on
students’ attitude (Veli 2014) and engagement since students consider their gained
reasoning and processing skills to be valuable (Ahlfeldt et al. 2005. Murray and
Summerlee 2007).

Scientific research into interdisciplinary teaching and learning in higher educa-
tion was found to be limited and explorative (Spelt et al. 2009). However, more
recent research shows that interdisciplinary learning enhances students’ awareness
of disciplinary and cultural boundaries, strengthens their ability to deal with
uncertainty in scientific research, and increases their appreciation of using different
perspectives in developing sustainable solutions (Fortuin and Bush 2010). More-
over, qualitative research indicates that students learn each other’s scope of practice
and build confidence in their communication skills (Solomon and Salfi 2011).

Interprofessional education and PBL have been successfully linked in medical
education. Students’ perceptions of their own professional competency and
autonomy improved (Goelen et al. 2006; Cusack et al. 2012), they were more
satisfied in this learning setting in comparison to others (Curran et al. 2008), and
developed an appreciation of the roles of others (Solomon et al. 2003). Similar
achievements can be expected for interdisciplinary problem-based learning in
sustainability development education.

4 Interdisciplinary Problem-Based Learning—Defining
Learning Outcomes

In line with Biggs’ (2003) recommendation to clearly define intended learning
outcomes, this curricular aims for two major ones. First, there are general inter-
disciplinary learning outcomes ranging from recognizing disciplinary limitations,
perspectives and connections, dealing with complexity, synthesizing knowledge
across disciplines (Kezar and Elrod 2012), and gaining knowledge about interdis-
ciplinary teamwork and collaboration (Borrego and Newswander 2010). Second,
there are learning outcomes regarding social sustainability development: Knowing
of contemporary issues and understanding responsibility, identifying and applying
available knowledge related to sustainability within one’s own discipline
(Svanstrom et al. 2008).

5 Interdisciplinary Problem-Based Learning—Constructing
Problem Cases

In PBL literature, there are several guidelines for lecturers to constructing problem
cases. Following Hung et al. (2007), PBL problems should confront students with
issues that are relevant to them while fostering their development of conceptual
frameworks. Moreover, problems should be realistic, challenging (but adjusted to
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prior knowledge), stimulating, logical, open-ended and designed with images (Azer
et al. 2012).

However, iPBL problem cases require an interdisciplinary potential. Even
though there is no agreed-upon term of interdisciplinarity (Klein 2010), iPBL builds
upon this definition: “Interdisciplinarity is a means of solving problems and
answering questions that cannot be satisfactorily addressed using single methods or
approaches” (Klein 1990). Therefore, the identification of problems that cannot be
solved within one discipline and, at the same time, address different disciplines is a
crucial first step. Additionally, the problem should allow not only a scientific
approach, but also a personal and ethical approach fostering a discussion and
increasing innovation potential.

During one semester, students are confronted with five problems: ‘Negotiating
conflicts’, ‘Living and working in a social market economy?!’, ‘Corruption’,
‘Healthiness in a modern working world’ and ‘Change in institutions, organizations
and societies’.

Exemplary, the core principle of corruption was presented as a problem case
describing three situations: Political corruption in the developing country Pakistan,
business corruption at Enron USA, and petty corruption at a German university (a
student sleeps with a teacher to get a good grade). Since students have a resistance
to learning outside their disciplinary comfort zones (McCalman et al. 2008), iPBL
problem cases should include monodisciplinary triggers that are familiar to each
discipline involved. In line with the strategy of synthetic interdisciplinarity teach-
ing, iPBL combines theories and concepts from different disciplines, while the
contributing disciplines remain identifiable (Lattuca 2001; Lattuca et al. 2004). In
the corruption example, psychology students could contribute expertise from social,
differential, developmental, and motivational psychology, while business admin-
istration and economics students could contribute expertise from development,
behavioral, institutional economics, and corporate social responsibility (CSR).
Since the problem of corruption in the world is not solved or scientifically fully
explained yet, there are no prefabricated solutions, leaving students with a great
integrative potential. Before finalizing the problem case, one should seek feedback
from other researches/lectures from all disciplines involved, as disciplines differ
greatly in their preferred communication patterns and identification of researchable
questions (Becher and Trowler 2001).

6 Interdisciplinary Problem-Based Learning—Patrticipating
in Tutorial Groups

PBL groups consist of a discussion leader (a task that rotates among the partici-
pating students), between eight and ten group members (including a minutes sec-
retary), and a tutor, who is either a lecturer or a senior student (van Til and van der
Heijden 2010). Each role has to fulfil several tasks that are extended to special
interdisciplinary assignments in iPBL.
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Starting out with the role of the tutor, s/he is present to support students and
provide guidance by motivating students to think more deeply and modelling for
them the kinds of questions that they should be asking during problem-solving. In
iPBL, tutors need to support interdisciplinary linkages, illustrate interdisciplinary
possibilities, identify discipline-based misunderstandings, give feedback to inter-
disciplinary integration of content and abstain from favoritism to one discipline.
Equally to monodisciplinary PBL, iPBL tutors must be trained in the steps, their
role, giving feedback, and specific learning content beforehand (Raucent et al.
2010). Additionally, they have to acquaint themselves with content from the foreign
discipline and in line with Golding (2009) participate in regularly supervision
sessions to deal with interdisciplinary complications.

As a team member, iPBL students take notes, provide and ask for information,
listen actively, and provide and receive feedback. Since interdisciplinary commu-
nication cannot work by just talking to each other because of actual differences and
miscommunication (Klein 2005), team members in iPBL have to actively aim
towards reciprocal comprehension and sharing knowledge, while seriously seeking
consensus (Holbrook 2013). More precisely, they have to explain technical terms
and disciplinary jargon after usage and ask for explanations from foreign
disciplines.

As a discussion leader, iPBL students prepare, structure, and stimulate discus-
sions, and give summaries and conclusions. To support interdisciplinary under-
standing, they also encourage balanced contributions from all disciplines and
motivate the integration of monodisciplinary ideas.

7 Interdisciplinary Problem-Based Learning—Following
the Steps

According to Repko (2008), interdisciplinarity needs dialectical thinking to resolve
interdisciplinary conflicts, and to increase the ability to create or discover common
ground and interdisciplinary integration possibilities. With the structure of eight
steps, including dialectic elements like dialog, hypothesis, and synthesis, iPBL
meets this demand. Since iPBL aims toward a development of interdisciplinary
thinking on a broad scale (Newell 2007), integration is a constant task in every
step. The first seven steps are based on classic Problem-based Learning (van Til and
van der Heijden 2010), whereas the eighth step is a supplement to support an
interdisciplinary agreement.

(1) Clarification of terms and concepts across disciplines

After reading the problem case, iPBL students recognize concepts and terms
lacking clarity and provide explanations across the disciplines. This raises students’
awareness to the differences across disciplines as well as to the necessity of foreign
disciplines in order to gain a holistic approach of the problem case. Language and
terminology differences between disciplines have been identified as essential
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barriers to functional interdisciplinarity (Brewer 1999; Fry 2001; Jeffrey 2003;
Repko 2008). Since each discipline has its own patterns, meanings, knowledge
traditions, and code of conduct (Frost and Jean 2003), this first step is crucial to
frame this issue and attract attention throughout the entire teamwork.

(2) Formulation of an interdisciplinary problem statement

In this step iPBL students establish the boundaries of the topic. To foster a
collective identification with the problem statement, the formulation should equally
include aspects of all disciplines involved. Following Oberg (2009), creating a
common ground is necessary to successful interdisciplinary work.

(3) Multidisciplinary brainstorming

To activate previous knowledge about monodisciplinary theories, models, and
methods related and relevant to the problem, iPBL students collect ideas, expla-
nations, and hypotheses for the underlying problem across the disciplines on a pin
board. Especially in interdisciplinary learning, explicit mapping of main tools and
concepts was found to be helpful (Woods 2007).

(4) Interdisciplinary structuring

Since emphasizing difference rather than similarity leads to fruitful interdisci-
plinary exchange (Galison 1997), iPBL students identify discrepancies, but also
interrelationships and gaps in the classification of their previously collected ideas.

(5) Formulation of interdisciplinary learning objectives

iPBL students formulate interdisciplinary learning objectives on the basis of
knowledge that is lacking. Moreover, interdisciplinary learning objectives should
reflect common interests, and allow learning across disciplines related to the
problem.

(6) Self-study by reading papers across disciplines

Particularly in interdisciplinary learning, it is important to provide students with
time and freedom to weave together seemingly inconsistent perspectives (Stein
et al. 2008). Therefore, iPBL students can either choose papers from a pool of
papers provided by the lecturer or find appropriate papers in an independent data
base research in their own time. Their task is to read, reflect, and prepare a report on
one paper from their own and one from a foreign discipline.

(7) Interdisciplinary post-discussion

In a discussion with fellow students, answers and learning objectives across
disciplines are presented in a report. Besides their summary of their own disci-
plinary content, each student explains concepts, theories, and research from foreign
disciplines. Teaching terminology to peers from other disciplines was found sup-
portive to negotiating shared understandings in interdisciplinary communication
(Woods 2007). These understandings are crucial for connecting ideas across dis-
ciplines and identifying integrative solutions.
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(8) Formulation of an integrative team statement

Following Becher and Trowlers’ (2001) advice to avoid multidisciplinary results
in interdisciplinary work, one should include not only oral but also written mani-
festation of exchange. Additionally, a task of written fixation forces a mutual
agreement and final integration of ideas. Moreover, it increases retention.

8 Interdisciplinary Problem-Based Learning—Assessing
Interdisciplinary Work

Following Biggs’ (2003) principle of constructive alignment, good teaching sys-
tems have a high coherence between intended learning outcomes, teaching meth-
ods, and assessment. In line with previously defined learning outcomes regarding
interdisciplinarity and sustainability, iPBL students follow steps towards interdis-
ciplinary integrative solutions to real-world sustainability problems. Therefore, as
an oral group exam, each iPBL team receives a sustainability problem to discuss,
while following the practiced steps (2, 3, 4, 7, 8). iPBL students are informed that
their teamwork is graded following Boix et al. (2007) criteria for assessing students’
interdisciplinary work: (a) being well grounded in the disciplines (quantity of
mentioned papers related to sustainability problem across disciplines), (b) having an
advancement through integration (quality of elaboration of integrative solutions),
and (c) show critical awareness (reflection on limitations of their ideas and practical
implications).

9 Conclusion

While combining Problem-based learning and Interdisciplinary Learning, the
student-centered pedagogy iPBL enhances students understanding of complex
problems regarding social sustainability and facilitates interdisciplinary thinking
towards an integrative perspective and a holistic approach to scientific and practical
solutions.

However, there are several practical challenges concerning higher education
institutions to take into consideration. First of all, PBL is more costly than
lecture-based education: Training of tutors, tutor payments, additional rooms and
complex problem development (Albanese and Mitchell 1993). One could imple-
ment multiple classroom groups to accommodate larger class sizes (Allen et al.
1996), but the other aspects remain a challenge. Moreover, the organization of
interdisciplinary education is more demanding. There is additional administrative
work to overcome structural barriers within predominantly discipline-based insti-
tutions (Pharo et al. 2012) involving coordinating timetables for staff meetings
across disciplines and scheduled classes for students across disciplines (Golding
2009), implementing a joint platform allowing all students to enroll in class, finding
a common way of granting students credit points while implementing the class in an
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appropriate curricular module within each discipline, and locating rooms reachable
for all disciplines involved. Additionally, there is the question of financial admin-
istration (Blake et al. 2013) and who is taking on the main responsibility.

Nonetheless, realizing iPBL might be worth the trouble. Without exception all
students showed a positive reaction. In line with the theory of constructivism,
students reported that they enjoyed being able to construct their own knowledge, to
learn about other disciplines, to recognize boundaries’ of one’s own discipline
while feeling a flow in creating something new. Moreover, dealing with real world
problems was seen as highly relevant and motivated students to engage in
extra-curricular activities. Students reflected and questioned their own behavior
regarding social sustainability. Following the steps helped students to gain insight
into theories, models and methods from foreign disciplines without typical issues in
Interdisciplinary Learning. Severe chaos (Scheer et al. 2012), unresolvable
misunderstandings originated in disciplinary language differences (Jeffrey 2003)
and prematurely quitting interdisciplinary teamwork (Repko 2008) could be
avoided.

In addition to the benefits for students, iPBL facilitates innovative interdisci-
plinary integration. Exemplary, during the problem case ‘corruption’, students
formed a concept to implicitly measure intentional corrupt behavior with projective
tests. This idea combines Psychology and Economics in an innovative way that
would not have been possible by one discipline alone. Using pictures as implicit
measurements is well known in Psychology, whereas the identification of incentives
towards corruption has a tradition in Economics.

Future iPBL courses could reach a truly holistic approach to social sustainability
problems by expanding to more disciplines. For example, the problem of corruption
could benefit from scientific impact of sociology, cultural anthropology or lin-
guistics. Moreover, a combination of natural sciences and social sciences might
foster new insight to complex problems.

Balancing costs and benefits, iPBL reaches surplus values by exploiting inter-
disciplinary potential in higher education and sustainable development.
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Abstract

The educational environment created by university lecturers influences student
learning, knowledge progress and self-realisation. In the professionally designed
educational environment, all knowledge acquirement ways acceptable to
students are promoted, a variety of learning forms and methods are tolerated,
and evaluation results are used for promoting successful learning and teaching
process improvement. To maximise the quality of learning outcomes, courses
developed by university lecturers should provide students with sufficient
teaching and learning materials, and contain tasks and experiences which are
authentic, real-world based and relevant; are constructive, sequential and
interlinked; require students to use progressively higher order cognitive
processes; are aligned with each other and with the desired learning outcomes;
and provide challenge, interest and motivation to learn. Although researchers
have recognised that constructive alignment is an important educational tool for
study design, the experience of university lecturers revealed various difficulties
in applying this approach (Blumberg in Innovative Higher Education 34(2),
93-103, 2009; Biggs in Higher Education 32(3), 347-364, 1996 1996; Biggs in
Higher Education Research and Development 18(1), 57-75, 1999; Meyers and
Nulty in Assessment and Evaluation in Higher Education 34, 565-577, 2009). In
this paper, constructively aligned study course design as an approach and a
teaching tool for sustainability implementation practise is analysed. Results of a
survey conducted to evaluate the attitude of university lecturers to this approach
are also presented. It should be stressed that the constructive alignment approach
can significantly increase the quality of teaching in the area of sustainability and
change the attitude of university lecturers to sustainability.

E. Katilitite (&)

Department of Management, Kaunas University of Technology,
K.Donelai¢io Str. 73, Kaunas, Lithuanian

e-mail: egle katiliute @ktu.It

© Springer International Publishing Switzerland 2016 259
W. Leal Filho and P. Pace (eds.), Teaching Education for Sustainable

Development at University Level, World Sustainability Series,

DOI 10.1007/978-3-319-32928-4_18



260 E. Katiliate

Keywords
University - Teaching for sustainability - Constructively aligned course design -
Lecturers’ attitude

1 Introduction: Constructively Aligned Course Design
and Sustainability

Complexity, chaos and uncertainty of future situations are the keywords that define
the state of the modern dynamic society where knowledge and knowing become the
main assets instead of material resources. Changes in societal development raise
new challenges for education as a whole, including contemporary higher education
that is experiencing a period of transformation: higher education is becoming a
mass phenomenon (Barnett 1990; Devlin and Samarawickrema 2010); the concepts
of research, methodologies and scientific knowledge are changing (Kitchener and
King 1989; Barnett 2000, 2011; Gibbons 1994); the quality of studies and teaching
demands an orientation to sustainability (Blake et al. 2011; Dawe et al. 2005;
Sterling 2004, 2012; Tomkinson 2010; Lozano 2010; Watson et al. 2013).

A fundamental shift in thinking, values and action by all professionals and the
general population is needed, and this requires a shift in the university didactic
system. Therefore, new challenges emerge for the competence and practice of a
university teacher. Special focus is placed on constructivist-approach based learning
instead of on traditional teaching practice perceived as a transfer of knowledge and
skills. The learning process is treated as active construction of knowledge and
meaning that relies on collaboration and reflective inquiry into one’s practice. In
this sense, the memorization of knowledge has to be replaced by the exploration
and transformation of the individual’s conceptual understanding, values and atti-
tudes, i.e. teacher and students have to share their ways of seeing the world and in
that way to learn from each other. A teacher has to foster a student’s innovative
reasoning and creativity, to teach a student how to learn and to construct knowl-
edge, to apply meta-learning methods and to organise self-directed learning in order
to empower the student for acting in unknown and unforeseen future situations
(Gray 1997; Bowden and Marton 1998; Howell 2002; Stanikiiniené 2006).

There are many effective study course design and educational environment
elements that can be distinguished: (i) course-content adequacy for study program
learning outcomes and sustainable development principles; (ii) variety of teaching
methods; (iii) course-content alignment to other courses; (iv) collaboration with
lecturers of other courses; (v) objectivity and fairness of assessment; (vi) feedback
system; (vii) constructive learning environment; etc. Constructive alignment
assumes that intentional alignment of learning objectives, assessment methods, and
teaching/learning activities substantially improves the outcomes of learning
(Blumberg 2009). The process of constructive alignment emphasises that students
are central to the creation of meaning and must be provided with opportunities to
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actively select and cumulatively construct their own knowledge (Biggs 1996,
1999). Meyers and Nulty (2009) provide recommendations for designing a course
based upon Biggs’ approach to constructive alignment.

The principles of constructive alignment (Biggs 1996, 1999; Biggs and Tang
2011) have long been promoted as a powerful approach to facilitating improved
learning outcomes for a broader range of students. Despite some concern in the
science education sector that constructivist approaches undermine the mastery of
disciplinary knowledge and independent thinking (Jervis and Jervis 2005), there has
been considerable attention in recent years given to the concepts of constructive
alignment (Boud and Falchikov 2006) and a general view as to its benefits (Rust
2002; Larkin and Richardson 2013). However, there is little evidence and discus-
sion of its direct and indirect linking with sustainability, implementation for sus-
tainability teaching and evaluation of this approach from a university teacher
perspective.

The aim of this paper is to examine how constructively aligned course design
contributes to sustainability teaching. The research question that guided the work
presented in this paper can be formulated as following: How can a teacher organise
the constructively aligned course design for meaningful sustainability teaching?
How can university teachers evaluate the use of constructively aligned course
design elements in their courses?

2 Constructively Aligned Study Course Design
as an Approach and a Tool for Sustainability
Teaching

Teaching sustainability is rather challenging, because it is not merely transmitting
knowledge, but also learning on critical thinking, complexity, values and ethics
(Corcoran et al. 2002; Segalas et al. 2008). Sustainable development competences
are differently reported by several authors, but similar characteristics are used:
responsibility (values, ethics, and reflection), system orientation, future orientation,
emotional intelligence (empathy, solidarity, and compassion), personal involvement
(self-motivation, motivating others, learning) and participatory skills (De Haan
2006; Sleurs 2008; Roorda 2010; Lambrechts et al. 2013). Education for sustain-
able development means working with students to encourage them: (i) to consider
what the concept of global citizenship means in the context of their own discipline
and in their future professional and personal lives, (ii) to consider what the concept
of environmental stewardship means in the context of their own discipline and in
their future professional and personal lives; (iii) to think about issues of social
justice, ethics and wellbeing, and how these issues relate to ecological and eco-
nomic factors, (iv) to develop a future-facing outlook and learning to think about
the consequences of actions, and how systems and societies can be adapted to
ensure sustainable future (Longhurst et al. 2014). Therefore, a deep approach and
meaningful learning become crucial in teaching sustainability. A deep approach
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“arises from a felt need to engage the task appropriately and meaningfully, so the
student tries to use the most appropriate cognitive activities for handing it” (Biggs
and Tang 2011, pp. 24), while a surface approach “arises from an intention to get
the task out of the way with minimum trouble, while appearing to meet course
requirements” (Biggs and Tang 2011, p. 22). It is necessary, but not sufficient, to
integrate sustainability into the intended learning outcomes of a course or a study
program curriculum. When university teachers apply constructively aligned course
design, they try to ensure a deep approach and meaningful learning.

Constructivist learning theory (Dewey 1933; Piaget 1962; Bruner 1973; Von
Glasersfeld 1995; Steffe and Gale 1995; Gray 1997) claims that a human being
refers to his previous experience and creates his individual knowing in interaction
with the surrounding environment. Learning takes place when a person doubts his
beliefs, personal theories and existing understanding. The construction of knowl-
edge is an active process of meaning construction. Learners construct knowledge
with their own activities, building on what they already know. Teaching is not a
matter of transmitting but of engaging students in active learning, building their
knowledge in terms of what they already understand (Biggs and Tang 2011).
Moreover, knowledge is socially attributed to the creator of the meaning.

The constructivist ideas bear significance for the higher school teacher in two
perspectives: first, in pedagogical activity a teacher has to be able to assist students
in learning and developing their meta-learning competence; second, a teacher
himself becomes a learner in his activity, since he has to gain skills for applying
new learning methods, to know the way his students reason learning process, to
know their existing knowledge and experience. Special focus is placed on the
teacher’s skills for performing reflection, and investigating and evaluating his own
existing understanding, and the attitudes and values his activity is based on
(Staniktiniené¢ 2006). Constructive alignment reflects a paradigm shift from
teacher-centred to student-centred teaching and learning, which emphasises
encouraging and supporting students’ construction of their own knowledge inside
and outside the classroom instead of the teacher’s transmission of the knowledge in
class (Tran et al. 2010). Pedagogical approaches that are particularly effective in the
context of education for sustainable development tend to have an authentic aspect
enabling students to relate their learning to real-life problems and situations. There
is likely to be a strong interdisciplinary, multidisciplinary or transdisciplinary ele-
ment, reflecting the interconnected nature of many issues in sustainable develop-
ment. Experiential and interactive approaches are also especially well suited to
education for sustainable development, particularly where they encourage students
to develop and reflect on their own and others’ values (Longhurst et al. 2014).

Biggs (1996) outlined the principles of constructive alignment as emerging from
a constructivist approach to teaching and learning. The alignment aspect of con-
structive alignment refers to establishing a teaching environment where the teaching
activities support and lead to the achievement of the desired learning outcomes as
evidenced by students’ engagement with the assessment tasks. Thus, the learning
outcomes, teaching methods and assessment tasks are all aligned (Larkin and
Richardson 2013). Assessment should provide opportunities for students to
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demonstrate achievement of graduate outcomes in the core areas of global citi-
zenship; environmental stewardship; social justice, ethics and wellbeing; and future
thinking (Longhurst et al. 2014). When assessment is not aligned with the intended
or other desired outcomes, or when teaching methods do not directly encourage the
appropriate learning activities, students can easily ‘escape’ by engaging in inap-
propriate learning activities that become a surface approach to learning. Con-
structive alignment is a marriage between a constructivist understanding of the
nature of learning and an aligned design for teaching that is designed to lock
students into deep learning (Biggs and Tang 2011).

Structure of the Observed Learning Outcomes (SOLO) taxonomy (Biggs and
Collis 1982; Biggs 1999) describes the level of increasing complexity in a student’s
understanding of a subject through five stages: prestructural (student demonstrates
no understanding of the desired learning), unistructural (student demonstrates
understanding of only one item relevant to the desired learning), multistructural
(student demonstrates understanding of more than one relevant item, but items are
seen as independent or unrelated to each other), relational (items are described as
part of an overall structure and interrelated (not necessarily a greater number of
items nominated than in multi-structural), and extended abstract [items are
described as part of an overall structure, and elements of the structure are seen to be
applicable in other situations (i.e. transferable or generalizable)]. The SOLO tax-
onomy is based on the study of outcomes of academic teaching. SOLO can be used
to define intended learning outcomes (ILOs) for sustainable development, forms of
teaching that support them, and forms of assessment that evaluate to what extent the
ILOs were achieved. It is developed aiming at research-based university teaching as
the research activities behind it ultimately converge on real research at its fifth and
highest level (Brabrand and Dahl 2009). Teaching, learning and assessment should
be constructively aligned, ensuring that the assessment task and pedagogic
approaches reflect the learning outcomes, which students are expected to achieve.
There are a number of teaching and learning methods that are likely to be partic-
ularly effective. Depending upon the discipline or the sustainability challenge to be
addressed, these may include one, some or all of the following: case studies,
stimulus activities, simulation, experiential project work, and problem-based
learning (Longhurst et al. 2014). Implementation strategy of constructive alignment
is a continuing action learning cycle of reflection, application and evaluation (Biggs
and Tang 2011).

3 The Research Methodology

The research aim is to evaluate university teachers’ attitude to constructive align-
ment and sustainability integration at the course level.

The methodology adopted is quantitative. The total sample consisted of 435
teachers working in a university in one major city (Lithuania) surveyed. Research
participants represented 5 science spheres (social sciences, technological sciences,
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physical sciences, biomedicine science and humanities). The survey format was an
electronic self-completion questionnaire with closed-ended questions and scaled
responses, which provided the respondents with a defined set of answers. Prior to
distributing the questionnaire, a pretesting procedure with twelve people (here-
inafter experts), was conducted. Experts were university teachers working in
managerial positions. As a result of this phase, some items from the questionnaire
were eliminated. These experts did not participate as respondents in the further
research.

Data were collected between 1 November 2013 and 23 December 2013 by an
original questionnaire distributed to 841 (total population) university teachers in
one university in Lithuania. The response rate was 52 %. SSPSS 16.0 for Windows
was used to process the collected data.

The survey was carried out by applying a non-standardized questionnaire con-
sisting of an introductory part, a block of demographic questions and a diagnostic
block of variables (11 statements). To evaluate the factors disclosing the university
teachers’ attitude manifestation, the 4 point Likert scale was used (from “1”—do
not agree at all, to “4”—totally agree). Moreover, the respondents could point out
that they do not have opinion on a given question. The initial step in the survey
analysis was grouping the answers. In the analysis of the most manifested factors,
the answers with “3” (agree) and “4” (totally agree) have been joined. The factors
with very low manifestation (“2”) or (“1”) were also combined in the survey
findings.

4 University Teachers’ Attitude to Constructive Alignment
at the Course Level

The survey results revealed a positive attitude of university teachers to construc-
tively aligned course design. Most university teachers agreed that they are trying to
implement constructively aligned study course design elements (see Fig. 1). Almost
all university teachers agreed that they always present the course curriculum to
students (99 %), try to align learning outcomes with teaching and evaluation
methods (98 %), and encourage students to take responsibility for their own
learning (96 %). The most challenging area for teachers is responding to recom-
mendations from social partners.

Survey participants were asked to identify where improvements are needed in
the same constructively aligned course design elements (see Fig. 2). Most teachers
agree that they need improvement in aligning learning outcomes, teaching and
evaluation methods (85 %). To create an environment that promotes student
learning and to use problem-based teaching are the second and third priorities for
improvement.

Areas that require less improvement are the integration of sustainable devel-
opment principles in the curriculum of the courses, and course curriculum pre-
sentation to students.
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W Agree MDisagree ¥ Do not know

I try to align learning outcomes with..
I promote students to take responsibility for..
I discuss with students the evaluation of..

I renew learning material according to..

I do self-reflection of my teaching

I take care to individual students learning..

I use problem based teaching
Sustainability is integrated in curriculum of..

When developing course design I take care..

0% 50% 100%

Fig. 1 University teachers’ attitude to constructively aligned course design elements (% from all
respondents, n = 435)

5 Conclusion

In conclusion, it could be stated that despite the attention given to the importance
and relevance of constructive alignment over a number of years, analysis of
teachers’ perspective on this approach has been limited. This study provides an
example for applying constructive alignment in sustainability teaching, and eval-
uating this teaching and learning approach from a teacher’s perspective. Con-
structive alignment can ensure that each student is able to embrace a deep approach
to learning. Therefore, the constructive alignment approach can significantly
increase the quality of teaching in the area of sustainability.

The approaches taken by current university teachers to constructive alignment
are promising. Teachers agree that they need to define clear learning objectives, to
enlist teaching methods, to apply assessment/evaluation expertise, and to align
constructively all aspects of the curriculum. The scientific insights in regard to the
interaction between sustainability teaching and constructive alignment prescribe the
necessity of further research. Additional quantitative studies, and especially quali-
tative studies, based on theoretical insights into the link between sustainability
teaching and the constructive alignment approach, will provide new knowledge on



266 E. Katiliate

B Agree M Disagree ® Do not know

I try to align learning outcomes with. ..

I use problem based teaching
I renew learning material according to...
I promote students to take responsibility for...
I do selfreflection of my teaching
I take care to individual students learning...
I discuss with students the evaluation of...
When developing course design I take care...

Sustainability is integrated in curriculum of...

0% 50% 100%

Fig. 2 University teachers’ attitude to the need for improvements in constructively aligned course
design elements (% from all respondents, n = 435)

the interaction of concepts delivered within the construct based on actual collab-
oration between teachers and students in the study process that conditions deep
understanding of sustainability as well as new attitudes and values.
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Education System
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Abstract

Ensuring education for sustainable development (ESD) programmes deliver
meaningful action within society presents significant challenges including
systemic integration, consistency of methods, and safeguarding relevance and
quality. The Eco-Schools Programme, intended initially as an international
environmental educational initiative, has developed, through thematic imple-
mentation processes and extensive collaboration with governmental agencies
and non-governmental organisations (NGOs) to embrace both environmental
education and ESD. Eco-Schools evolved from the Blue Flag Programme for
beaches and marinas and is coordinated at an international level by the
Foundation for Environmental Education. The Programme has operated in
Ireland since 1997 with over 93 % of all primary and second level schools
currently participating. Students from Eco-Schools progressing further through
the education system demanded ESD action on reaching university leading to the
development of the Green-Campus Programme (GCP). All Irish Universities and
more than half of Institutes of Technology are involved to some extent in the
programme with many awarded Green-Campus status, meaning these sites
engaged with the GCP, committed to continual improvement and self-elected for
verification through detailed assessment processes. The GCP was successfully
implemented in Cork University Hospital, Ireland’s largest teaching hospital and
has formed strategic partnerships and action platforms with governmental
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agencies, supporting NGOs and relevant policy initiatives. The evolution and
development of the GCP in Ireland was mainly an organic process, however,
evaluation of this case study reveals a flexible, dynamic framework which
international policy makers and NGOs can imitate in order to champion
enduring ESD programmes that are responsive as well as responsible.

1  Introduction
1.1 Greening Campuses

It is increasingly recognised that the institutions charged with academic research,
innovative development and education of the leaders of the future, namely higher
education facilities, are contributing significantly to environmental damage and
failing in their duty of care toward the environment (Association of University
Leaders for a Sustainable Future 2008). Third level campuses have come under
increasing pressure to include sustainability into their mission, plans and policies,
however the assumption should not be made that inclusion of policy leads to
enhanced performance (Velazquez et al. 2006). Transformation of education for
sustainable development programmes to meaningful action within society presents
significant challenges including systemic integration, consistency of methods, and
ensuring relevance and quality. Analyses of planned retrofit of facilities with new
technologies and new-build greener campuses suggest future positive outcomes (Li
et al. 2014). Recent economic constraints mean that refurbishments, new-builds and
technologies cannot be solely relied on to deliver complete environmental
improvement (Huesemann 2011), therefore existing facilities must act. Evidence of
campus’ engagement in sustainability initiatives is growing; some elect for public
commitments to act on sustainability through peer agreements e.g. Tallories Dec-
laration (Koester et al. 2006), peer support networks have been established such as
the Environmental Association for Universities and Colleges in the UK, whilst
more engage with systems to produce metrics and rankings such as UI Green Metric
(UI Green Metric 2014). Prior to the emergence of green rankings, concerns had
been expressed regarding the use of cross institutional comparison assessment tools,
noting that the more useful tools “reflect the transition in thought from environ-
mental management to management for sustainability” (Shriberg 2002). Best
practice guidance on greening education are available through international peer
reviewed literature and support organisations nevertheless stakeholder attitudes and
behaviours contribute most to the environmental performance of an organisation
(Porter-O’Grady and Malloch 2010). Therefore, the ultimate realisation of campus
sustainability is dependent on a diversity of actors including the campus commu-
nity, national policy makers, and support organisations.

Notwithstanding the role campuses play in their own realisation of sustainability
goals, campuses can serve as “living laboratories” most importantly influencing
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stakeholders at key life event stages. Many campuses, similar to the Environmental
Campus Birkenfeld, Germany build capacity and collaboration through cooperative
efforts with local communities to practice sustainability using cutting edge tech-
nology to achieve zero emissions and focussing on future-oriented education
(Umwelt Campus Birkenfeld 2015). There is growing acknowledgement that key
life events can be used to influence behaviour and induce sustainable consumption
patterns (DEFRA 2011). The distinctive attributes of educational campus com-
munities have been used in creative ways to enhance sustainability measures
(Ongondo and Williams 2011) and grass root, student led initiatives on campus
sites have proven effective (Mason et al. 2003; Reidy et al. 2015). However whole
systems approaches are required to green campuses; they are complex ecosystems
comprising many independent components and successful evolution necessitates
consideration of all of these components (Koester et al. 2006). Just as conventional
communities and regions have formed their own action plans in response to
inadequate actions at national and international level (Desai 2008), campus com-
munities have responded in similar fashion, sometimes supported by NGOs and
local agencies. Community led interventions have been shown to have a greater
ability to engage and empower local actors and stakeholders than top-down ini-
tiatives which in many instances have failed (Forrest and Wiek 2014).

1.2 The Irish Education System

The Irish education system consists of early childhood, primary, post primary,
further education and training and higher education (Ireland, Department of Edu-
cation and Skills 2015). Further education and training and the higher education
sectors include 7 Universities, 14 Institutes of Technology (IoTs), 7 Colleges of
Education (CoEs), 5 National University of Ireland Colleges and 10 other state
aided institutions e.g. Army and Police Education Colleges (Department of Edu-
cation and Skills 2015). The 26 Higher Education Authority Funded institutions
alone employ >17,000 core staff, excluding contractors, and accounts for almost
200,000 enrolled students (Higher Education Authority 2015). Irish third level
campuses exert significant effects on the environment, in terms of land occupied,
resource use, energy consumption, travel, transport and waste generation. Although
these impacts have not been formally verified, both the Irish Environmental Pro-
tection Agency and An Taisce suggest that sizable opportunity exists for enhanced
resource efficiency within the sector (Environmental Education Unit, An Taisce
2013; Purcell 2011). Although campus management can achieve accreditation to
certified environmental management systems, such as ISO 14001 and EMAS, at the
time of writing, evidence could not be found of any Irish campus gaining
accreditation, although some, UCC for example, hold ISO 5001 energy manage-
ment system accreditation (UCC Buildings and Estates Office 2015). The most
widespread environmental initiative for third level institutions in Ireland is the
GCP.
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1.3 Eco-Schools and Green Campus Programmes

The Foundation for Environmental Education (FEE) developed the Eco-Schools
Programme following the 1992 UN Conference on Environment and Development.
The Programmes Seven Steps are based on ISO 14001 (Hens et al. 2010; Nan et al.
2006), and is acknowledged as a model initiative for Education for Sustainable
Development by the United Nations Environmental Programme. FEE is also
recognised as an NGO in official relations with UNESCO (FEE 2015). In Ireland
the programme is known as Green-Schools and coordinated by environmental

Fig. 1 Seven steps of green
schools programme
Green-Schools Committee

Environmental Review

Action Plan

Monitoring and Evaluation

Curriculum Work

Informing and Involving

Green Code
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NGO, An Taisce. 93 % of all primary and secondary schools in Ireland are
registered on the programme and 79 % have been assessed and awarded at least
once. In Ireland a targeted approach has been adopted, where schools implement the
Seven Steps first for the target of litter and waste only, then the school progresses
sequentially through further environmental education and ESD “themes”. The
Seven steps of the Green-Schools Programme are outlined in Fig. 1.

Once a school is assessed, and found to have satisfactorily implemented the
Seven Steps for the initial theme of litter and waste, a Green Flag is awarded.
Schools must undertake new themes and undergo assessments every two years in
order to maintain the Green Flag. Figure 2 shows the order of themes and their
current distribution amongst registered primary and secondary schools.

Like Green-Schools, the GCP does not reward specific environmental projects,
implementation of technologies or capital investments; instead it acknowledges
long term commitment to continual improvement from the entire organisation and
full implementation of the Seven Step environmental management system.
Although Green-Campus (or EcoCampus as it is known internationally) has now
been piloted in other FEE member states, Ireland currently has the largest number
of registered and awarded campuses (FEE 2015).

This chapter describes practical examples, actions and insights developed from
empirical experiences of the establishment and maintenance of the GCP in Ireland
since its inception in 2007.

Theme 7: Global
Citizenship Energy — Theme 8: Green
5% Home
0%

\ Theme 1: Litter and

Waste
20%

Theme 6: Global
Citizenship Litter &
Waste

1%

Theme 5:
Biodiversity
18%

\ Theme 2: Energy

17%

Theme 4: Travel Theme 3: Water
13% 16%

Fig. 2 Theme distribution and order through primary and secondary schools academic Year
2015-2016
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2  Pilot Implementation of the GCP

The GCP started in Ireland in 2007 when students from University College Cork
(UCCQ), having previously attended Green-Schools during their primary and sec-
ondary education, requested that a programme be developed for higher and third
level institutions. Two further campuses also requested that a programme suitable
for their needs be developed, all three, UCC, Colaiste Dhulaigh College of Further
Education, Coolock, and Galway-Mayo Institute of Technology (GMIT) Mayo
agreed to participate in the trialling and piloting of the GCP. Both UCC and
Colaiste Dhullaigh Coolock were awarded the Green Flag in 2010, whilst GMIT
Mayo was awarded in April 2011.

A green campus coordinator was appointed in September 2009 to expedite
development of the programme as it became evident that in order to progress the
programme the lack of technical expertise and staff on some campuses necessitated
structured Green-Campus support as detailed in Table 1. The GCP maintained the
use of the Seven Step methodology from the Green-Schools Programme.

The programme was successful in the three pilot sites leading to significant
waste, energy and water reductions as well as increased campus community
engagement, environmental education activities and wider community involvement.
UCC reported a saving of ~€300,000 in waste management costs between 2007
and 2010, reducing waste to landfill by 400 tonnes. Between 2008 and 2011 GMIT

Table 1 Supports provided to campuses through green-campus coordinator

Supports Description

Technical + Provision of guidance to management on support structures
+ Establishment of links between staff and students
+ Identification of targets following environmental reviews
* Reviews of campus environmental impacts
* Development of appropriate metrics to monitor trends and target setting
+ Assist in development of green charters

Education + Training of students on all aspects of green-campus
* Provision of workshops for various groups (students, administrative and
academic staff and management on review methodologies, action and target
setting

Facilitation + Facilitation of green-campus committee meetings, for some acting as
temporary chairperson until formal committee structures established
» Engagement of green-campus committees in scoping exercises to identify
feasible strategies
+ Liaison with student’s union and class representatives
» Advised committees on methods to involve academic and research staff
+ Liaison with course leaders, on behalf of green-campus committees to
outline potential for increased learning, skills and knowledge outcomes
Organisational + Provision of contacts and supports and links to national and international
programmes
+ Development of guidance materials, website, social media, networking
events and conferences
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Mayo reduced paper use by 60 %, diverted 12 tonnes of waste from landfill through
improved recycling and composting, and water conservation measures reduced
consumption by almost 1000 1 daily. Finally Coléiste Dhullaigh, Coolock devised
innovative ways of communicating with students, by not printing student hand-
books this small campus prevented over 1.4 tonnes of paper waste annually and
improved resource efficiency and waste management reduced waste to landfill by a
factor of 34.

3  GCP Development
3.1 Adaptation of Eco-schools Methodology

Through the pilot phase, the differences between implementation of the Programme
at primary and secondary education levels as opposed to higher and tertiary levels
were identified. Firstly campuses cannot be greened like typical corporate organi-
sations or schools, campuses are complex communities within communities. To
illustrate, the largest stakeholder group, students, are enrolled in various courses
and faculties, differ in study type e.g. Erasmus, part-time, undergraduate, post-
graduate etc., and spend varied amounts time on campus, typically 3—4 years.
Students may live on site, nearby offsite or commute daily. Student progression
means that awareness campaigns, policies and procedures must be communicated
continually and consistently to new entrants. Secondly, the current recruitment
embargo in the Irish public sector means that specialists to work on environmental
and resource efficiency targets have not been employed, despite student number and
campus size increases. These tasks increasingly fall to overstretched facilities
management, members of voluntary groups and committees, supporting NGOs and
government agencies. On the other hand reduced capital spending in the public
sector has renewed interest in low to no cost initiatives and solutions. Thirdly, the
diversity of third level campuses in Ireland means that campuses are wide-ranging
in size and location: large scale urban sites, small urban sites, suburban and rural
sites and sites which encompass or border Natura 2000 designated sites such as
Special Areas of Conservation and Special Protection Areas. There exists an array
of effects and opportunities available to campuses in transitioning their own, local
and collegial communities towards sustainability. These dichotomies not only relate
to location and scales but also to function with the Universities and larger institutes
of technology engaged in year round research, innovation and laboratory testing,
perhaps lending these toward more living laboratory, and ‘eco-varsity’ type
implementations. Lastly, with the exception of energy consumption, for which the
Irish Government has set mandatory targets (Ireland, Department of Communica-
tions, Energy and Natural Resources 2009), other targets for resource efficiency in
the third level education sector have not been established by national policy makers.
The GCP made some minor adaptations to the existing Green Schools methodology
in order to facilitate and address these challenges and opportunities.
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e Multi-themed approaches: When UCC embarked on the GCP the Waste,
Energy and Commuter Managers attended Green-Campus meetings and became
members of the Green-Campus Committee. UCC therefore undertook a
multi-themed approach as it had the expertise and data available. Colaiste Dhu-
laigh did not have such management available and undertook a themed approach
focusing first on the theme of litter and waste. Pre-registration and scoping phases
have been included into the Green-Campus methodology where participants meet
with the Green-Campus Office to assess an appropriate approach (themed or
multi-themed) for the particular arrangements on campus depending on the extent
and availability of facilities management and expertise on site.

e Pre-Registration: Pre-registration with the Green-Campus office ensures that
the campus has the necessary information, committee structure and supports in
place to proceed successfully with the programme. The committee must have
the support of the head of campus in order to proceed with registration. In
addition, the committee must be composed of both students and staff. GCP staff
offer guidance and assistance as outlined in Table 1.

o Assessment of Programme: Assessment panels are used to assess the campus
implementation of the Seven Steps of the GCP in order for a campus to be
awarded the Green Flag. The feedback and contacts made through the assess-
ment process assists campuses in furthering their GCP as Committee members
are introduced to specialists in areas such as energy conservation, waste pre-
vention and management, biodiversity protection, and environmental manage-
ment. In order to retain GCP status, annual renewal reports must be submitted
with full reassessments required every 3 years.

e Green Charter: The Green Code (in Green-Schools) has been replaced by a
requirement to develop a Green Charter at Campus level. The Green Charter is
designed to be compiled after the action plan has been implemented and the
monitoring and evaluation steps have been carried out. It differs from an
environmental policy in that the latter is an expression of what the campus
intends to do and provides direction at the strategic management level; the
former is the means by which the campus community can achieve the aims
through specific advice and information. The Green Charter ensures continual
involvement and communication with staff and students.

3.2 Current Green-Campus Participants

At the time of writing 20 campuses are formally registered on the programme, 10 of
which have been awarded the Green Flag. Table 2 lists current Green-Campus
awarded campuses and environmental themes addressed.

The GCP is also recognised as best practice by the Irish Department of Edu-
cation and Skills which has included Green-Campus in the National Strategy on
Education for Sustainable Development in Ireland 2014-2020 (Ireland, Department
of Education and Skills Ireland, Department of Education and Skills 2014).
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Table 2 Current green-campus awarded sites: targets addressed and student numbers

Campus Year of award = Environmental Approximate student
themes addressed numbers

ucc 2010 Litter and waste | 16,000
2013 Energy

conservation
Water
conservation and
protection
Biodiversity
Travel and
transport
Green
procurement
Climate change

Colaiste Dhulaigh College of 2010 Litter and waste | 500
Further Education, Coolock 2013 Biodiversity
Campus Energy

conservation

GMIT Mayo 2011 Litter and waste = 1000
2014 Energy
conservation
Water
conservation and
protection
Biodiversity
Travel and
transport

Ballsbridge College of Further 2012 Litter and waste = 500
Education Energy
conservation

Trinity College Dublin 2013 Energy and 17,000
climate change
Waste
management
Water
conservation and
protection
Sustainable
transport
Resource use and
sustainable food
Biodiversity
Green
procurement
GMIT Letterfrack 2014 Litter and waste 250
Biodiversity
(continued)
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Table 2 (continued)

Campus Year of award = Environmental Approximate student
themes addressed numbers

Dublin City University 2014 Litter and waste = 10,000
Energy
conservation
Biodiversity
Water
conservation and
protection
Travel and
transport
Pearse College of Further 2014 Litter and waste = 900
Education Water
conservation
Travel and
transport
Energy
conservation

Cork University Hospital 2014 Major: litter and | 234,202 average
waste Patient bed days per
Energy annum
conservation (based on 2012, 2013
Minor: and 2014)
sustainable
transport
Biodiversity
Water
conservation and
protection
Sustainable
healthcare
University of Limerick 2015 Travel and 13,000
transport
Energy
Biodiversity

3.3 Environmental Performance of Participants

Key performance indicators for the GCP have been developed using data provided
by awarded and registered campuses. Table 3 presents a selection of both quanti-
tative and qualitative data from a university, a teaching hospital and a small campus
site extracted from academic year 2013-2014 campus report returns. A key
determinant of the magnitude in terms of quantitative measurements of environ-
mental savings made has been the support of facilities management in driving
initiatives envisioned by the community led Green-Campus Committees through
staff or investment.

Whist some believe that a lack of formal benchmarks and targets available for use
by third level campuses represents a significant challenge in driving sustainability
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Table 3 Selected quantitative and qualitative reports from campus reports for academic year
2013-2014

Campus Key performance outcomes

Dublin City University — Recycling level on campus maintained at 2011 level
— External segregated bins
— Reusable cups available on campus
— Energy consumption by the campus has decreased by 15.2 %
since 2011
— DCU Community Garden introduced on site
— Native Irish trees, wildflowers and plants introduced to provide
nectar for pollinators and encourage biodiversity
— Bee hives introduced on campus
Cork University Hospital | — Reductions in waste: 11 % despite an overall 10 % increase in
hospital activity. 205 tonne reduction in waste going to landfill,
21 tonne decrease in clinical waste and 77 tonne increase in
recycling rates
— 860 MWh decrease in gas consumption
— 1185 MWh decrease in electricity consumption
— 785 tonne decrease in CO, emissions
Pearse College of — Waste reduction measures reusing shredded paper in compost
Further Education bays, improved signage over recycling bins and general waste
bins, resulting in a reduction in general waste. Printers and
photocopiers programmed to employ paper savings modes while
incoming students are informed electronically of Green Charter
— Retrofit of water conserving taps and hand dryers
— Allotment area features wind turbine and compost bins
— A campus branded reusable Eco-Cup is incentivised with a
reward system
— Ecological niches within the campus grounds preserve wildlife
in an urban campus and allotments produce a range of organic
fruit and vegetables

(McNeilly et al. 2008), the use of green leagues and international checklist
methodologies to “green” universities are also eliciting concern with commentators
fearful that without clear targets and stakeholder engagement such leagues may
become “hegemonic mechanisms to facilitate inaction” (Jones 2012). As can be seen
from Table 3 environmental achievements vary greatly depending on the campuses
type, resources available and locations. Increasingly campuses are engaging in
sustainability initiatives and tend to value those which produce metrics and rankings
such as UI Green Metric. Data are submitted via online forms and a numeric scoring
system is used to generate rankings. A number of Irish Universities have partici-
pated, with UCC, University of Limerick, Dublin City University, Trinity College
Dublin and Dublin Institute of Technology ranked 2nd, 11th, 53rd and 104th
respectively of 360 participating institutes (Ul Green Metric 2014). Of these the
former four hold GCP Awards whilst the latter, DIT, is in the final stages of the GCP
award application process. Programmes such as Green-Campus that facilitate all
participants, irrespective of size, access to investment capital or onsite expertise, to
develop their own goals and objectives based on the unique attributes of the campus
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site coupled with peer networking mechanisms and supports may ultimately prove
most effective in delivering environmental responsibility and action.

3.4 Green-Campus Hospitals

Cork University Hospital (CUH) is the largest teaching hospital and only Level 1
trauma centre in Ireland, containing >40 medical and surgical specialities. Whole
time equivalent staff and student numbers totals 3297 and 408 respectively. During
2013 the hospital catered for 234,752 patient bed days, 166,103 outpatient atten-
dances and 15,983 births. The hospital joined the GCP in 2010 and was accepted to
participate as a teaching hospital; its academic affiliate, UCC, was the first Irish
university to implement the GCP. Teaching hospitals offer unique opportunities to
foster environmental education. Graduates move to other healthcare facilities,
countries or into private practice. Delivering environmental education to healthcare
practitioners creates a ripple effect that filters through the hospital, the wider
healthcare system and ultimately society. A recurrent theme in healthcare and
environment literature is that healthcare workers are undertrained and uninformed
(Harhay et al. 2009; Ozder et al. 2013). Evidence from working with CUH suggests
that for the majority of healthcare practitioners, patient safety takes priority and so a
wider understanding of how unpolluted environments support patient safety is
required. Green Advocates are offered environmental training counting toward
continuing professional development on résumés. Opportunities that hospitals and
other public buildings can exploit as visible presences in cities can promote envi-
ronmental sustainability (Redmond et al. 2015). Footfall of visitors and staff through
the hospital is high so public engagement was included in CUH action plans. Key
life events can be used to influence behaviour and induce sustainable consumption
patterns (DEFRA 2011) and some patients groups are particularly receptive to
environmental education. Green guides were developed for mothers post maternity
and the CUH School for children participates in the Green-Schools programme. The
Health Service Executive formed and launched the National Health Sustainability
Office in 2014 to coordinate a National Sustainability Plan for the health service
(Health Service Executive 2015). The GCP and supports utilised in CUH have
become best practice for other hospitals in the Irish health system to emulate.

3.5 Developing Links

The GCP compliments and is complimented by many other environmental and
social engagement initiatives. An Tasice has developed experience working with
Local Authorities, Government Departments, corporate sponsors, community
groups, schools and third level institutes in delivering environmental education
through Blue Flag, Clean Coasts, Green Home, National Spring Clean, and Green
Schools Programmes. Local Authorities have dedicated environmental awareness
staff tasked with engagement of the public and have played pivotal roles in



Development of the Green-Campus Programme in Ireland... 281

participation on assessment panels and ongoing support of campuses throughout the
academic year. This support has been particularly beneficial in the cases of colleges
lacking onsite facilities management and ensures campuses are aware of and
involved in environmental initiatives ongoing in their local municipality.

The Green-Campus Partner Programme, which is currently under development,
arose from the recognition that service providers would benefit from assessing and
reducing the environmental impact of their organisational activities, improve their
sustainability, and support their clients in applying sustainable best practice asso-
ciated with their services. This has led to the development of a pilot programme for
Green Campus Partner organisations which encourages service providers to third
level institutions to develop, adopt and apply the Seven Step environmental man-
agement process similar to that of the GCP to their organisation.

New themes are emerging within the GCP, ‘Climate Justice’, originated from
within Green-Campus Committees looking to foster their individual specialities in
international aid, development and climatology as is the case with National University
of Ireland, Maynooth. A new theme ‘Green Information and Communications
Technology’ was developed as a result of partnerships between the GCP and stake-
holders such as HEAnet, Ireland’s National Education and Research Network. In this
way the GCP has accessed niche expertise and new Green-Campus and
Green-Schools themes are evolving using academic outputs and peer reviewed
research, meeting national recommendations that higher education institutions should
maintain closer links with schools in order to exchange best practice and access
specialist expertise available (Ireland, Department of Education and Skills 2014).

The Green-Campus Office has facilitated networking to assist institutions in their
implementation of the GCP. Network approaches deliver benefit to participants by
providing access to social resources, a means to tap external resources required, and
access important information, best practice, advice and innovation in a cost effec-
tive manner (Watson 2007). An annual Green-Campus Colloquium offers campuses
opportunities to network with other GCP participants, stakeholders, and support
programmes. Campuses are invited to make oral and poster presentations to dis-
seminate information and best practice. Many of these have been recorded and are
accessible via the Green-Campus website: www.greencampusireland.org.

4  Closing Remarks

e Environmental performance of universities and tertiary education providers has
been enhanced through, for example, green building, waste and energy man-
agement, and product design. However, unpredictable occupant behaviour, new
research outcomes and evolving best practice requires educational facilities to
react and respond in an ever challenging and changing environment, and clearly
there is no one set of actions appropriate in all jurisdictions.

e Both Green-Campus and Eco-Schools (from which the GCP derived) provide
suitable frameworks to bring together voluntary initiatives, governmental and
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non-governmental organisation actions, and peer supports to address sustain-
ability challenges.

e Maintaining the link between Eco-Schools, Green Schools and Green-Campus
ensures consistency of ESD approaches for students as they progress through
the education system. The methodology and symbols are instantly recognisable
by both Irish and international students facilitating participation.

e GCP being both a programme and award relies on a networking approach rather
than competitions and ranking exercises. Collaboration and partnerships are
facilitated amongst participants.

e The GCP builds a strong network for campuses, introduces further support
systems and facilitates interactions and learning.

e The involvement of third level campuses and access to cutting edge research has
led to improvements across all programmes.

e A limitation of the study presented is that predominantly the experiences of
successful campuses are described. More research is required on finding ways to
increase participation and retention of those currently in the programme.
Development of further relevant indicators is currently under research.
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Abstract
The WSB University in Wroctaw (WSB) is a private institution of higher
education with over 15,000 students, located in the Polish city Wroclaw
(650,000 inhabitants). As the practice-oriented study programme focuses on
business subjects without clear relation with sustainability issues, the aim of this
article is to show how issues of social and environmental sustainability can be
included in the curriculum. First, conditions for students’ transport behaviour
and the WSB car-pooling initiative (environmental element) and an initiative for
making study facilities accessible for physically disabled students will be
discussed (social element). Then, practical elements of sustainability education
in the study programme on logistics will be presented, and opportunities for
including these issues in education for sustainability will be identified. In the
conclusion, implications for regional development will be discussed.
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1 Introduction

The WSB University in Wroctaw (WSB) is a private institution of higher education
with over 15,000 students (about 3000 in the location in the city of Opole), and is
located in Wroctaw, the capital of the Polish voivodship Lower Silezia with about
650,000 inhabitants. It is one of the nine members of the WSB Universities located in
different Polish cities. Its mission is the transfer of professional and practical
knowledge, guaranteeing the students a strong position on the labour market. One of
the aims is that students will consciously and effectively participate in the construction
of the modern Polish economy. Its vision is to be the regional leader in teaching
students who combine work with studying (WSB 2015a). WSB focusses on quality
management (it possesses the ISO 9001 certificate since 2014) with a focus on
preparing students for the labour market (WSB 2015b).

The aim of this article is to show how issues of social and environmental sus-
tainability can be included in the curriculum in a business-oriented programme where
currently sustainability issues are not explicitly dealt with. Campus sustainability
often focuses on environmental performance (Amaral et al. 2015). While environ-
mental issues are less focussed upon, they appear in many subjects dealing with legal
requirements to be fulfilled (e.g., transport law), are integrated in part of the logistic
chain (e.g., eco-logistics) or introduced by lecturers as an enrichment of the cur-
riculum (e.g., sustainable transport as an element of transport economics) (compare
Laran and Andrades 2015). At the moment, the motivation of campus stakeholders to
engage in sustainability issues needs to be strengthened, while policies need to be
developed (compare Too and Bajracharya 2015). Another issue is that sustainability is
not considered to be relevant for economics and business courses by many lecturers
(Green 2015). However, as sustainability is only expected to increase in importance
and required by labour markets (Leal Filho et al. 2015), itis necessary to consider it for
future curriculum development as it is an opportunity for development of business
schools (Lambrechts et al. 2015) and to remain competitive on the educational market.

Two issues will be discussed, providing a basis for future research on campus
sustainability at WSB—access for the physically disabled (social element) and
transport policy (social and environmental element) increasing general accessibility
of the campus. The reason is that these two issues are important elements in regional
development as well as WSB’s marketing strategy and development policy. WSB
obtained EU funds for improving access for the disabled, and started a car-pooling
initiative, which makes studying more attractive. This is important in the current
situation of increased competition for students, as their total number in Poland has
been declining during the last years, and are expected to decline during the next few
years as a consequence of a demographic low (data from the central Statistical Office).

It can be expected that access for the disabled contributes to social sustainability
and development of the region. Participation of the physically disabled not only
improves their capability to develop their lives, but also provides an example of
good practice which may be followed by business and other universities. The
influence of the car-pooling initiative on regional development is more ambiguous.
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Although it may reduce the number of cars as well as parking problems, when
public transport will not be improved, car use is unlikely to be reduced. A reason is
that people using public transport may use this service, as the existing connections
by bus and train are less attractive. This negatively contributes to the sustainability
of regional transport systems. When including research on such elements of sus-
tainability in the curriculum (e.g., as topics of BA and MA theses), this may not
only increase students’ knowledge on sustainability issues, and increase interest in
dealing with other elements of campus sustainability. It creates an opportunity to
link regional development policy and policy implementation with education.

The assessment of accessibility of facilities for the physically disabled students is
based on an empirical check of the facilities. The authors visited and controlled all
facilities during the month of May 2015, interviewed porters and made pictures for
later analysis and control. The car-pooling initiative and conditions for students’
transport behaviour were analysed based on research of websites with information
on time tables of public transport, as well as the car-pooling initiative. This will be
the basis for further empirical research on the issue, also at other universities.

First, the initiatives for making study facilities accessible for physically disabled
students will be discussed. Then, conditions for students’ transport behaviour and
the WSB car-pooling initiative will be discussed. Finally, practical elements of
sustainability education in the study programme on logistics will be presented, and
opportunities for including elements of campus sustainability in the educational
process will be identified.

2 Accessibility of Facilities for Physically Disabled Students

In the period 2013-2015 WSB obtained two grants for carrying out consulting on
ecological issues and providing post graduate studies on environmental and eco-
logical issues for small and medium sized enterprises as well as banks (each grant
about 375,000 euro). Regarding access of facilities for physically disabled students,
the following grants were obtained:"

1. Adjustment of buildings to disabled people—installation of elevators. Realiza-
tion—01.01.2009-31.08.2012. Total sum about 3.3 million euro.

2. Two computer workstations for physically disabled. Realization—01.08.2009—
31.12.2012. Total sum about 1.15 million euro.

3. Two computer workstations for physically disabled (one in the computer lab and
one in the library). The workstation includes: keyboard in Braille, voice syn-
thesizer, a specialist printer as well as a special computer mouse and desk.
Realization—03.08.2009-31.12.2012. Total sum about 1.25 million euro.

4. Appointment of a Representative of the Dean for disabled people, organization
of 3 training for teachers on ethical aspects of contacts with disabled people,

"Data were obtained from internal documents. As the grants were in Polish zloty, they were
calculated in euro according to an exchange rate of 4 zloty for 1 euro.
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Table 1 Number of disabled students at the WSB University in Wroctaw—2009-2014 (31
December of each year)

Year Extramural students (weekend studies) Full-time students Total
2014 211 51 262
2013 210 66 276
2012 179 51 230
2011 90 33 123
2010 97 41 138
Total 787 242 1029

Source Internal data from the WSB University in Wroctaw

organization of a conference for disabled people, placement of Braille markings
in WSB buildings. Realization—01.09.2010-30.12.2015. Total sum about
1.8 million euro.

5. Appointment of a Representative of the Dean for disabled persons, developing
solutions for facilitating studying for disabled people, adaptation of 2 toilets for
the physically disabled. Realization—01.09.2010-30.09.2015. Total sum about
2.72 million euro.

6. Coaching and educational-professional consulting for disabled people, indi-
vidual classes/meetings with teachers, transport to the location of classes, des-
ignation of routes in buildings, purchase of Dictaphones. Realization—
01.05.2013-28.02.2015. Total sum about 660,000 euro.

In the period 2009-2015, WSB obtained in total about 11 million euro in order
to adapt their facilities to the needs of the disabled. This has facilitated studying for
these students, which is exemplified by the increase in their number between 2010
and 2014, in particular among the extramural students” (Table 1).

There are 6 buildings where classes are organized: A, B, C, D, H and L.
Building L is not considered in the analysis, as this one was acquired through a
merger with another private university, after the investments for facilities for the
disabled started. While buildings A, B and C are located close to each other on the
same campus, buildings D and H are a few minutes walking from this main campus.

In May 2015, the authors inspected all buildings on the accessibility for the
physically disabled. Pictures were taken, and interviews with porters on location
were made. A preliminary conclusion is that the accessibility for the disabled is
very good at first sight in buildings A and B. In the other buildings the situation can
be assessed as good. However, there are some issues requiring attention for
improvement. This will be researched in more detail in the near future with
involvement of physically disabled students.

2A specific feature of the education system in Poland, like in many former socialist countries, is the
existence of extramural studies during the weekend, where students do the same programme
during the same amount of semesters as the full-time students. However, the number of teaching
hours is lower, and it is assumed that students do more self-study at home.
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In accordance with the projects described, there are elevators in each building.
These elevators are accessible for wheelchairs, while there are no significant bar-
riers for people in wheelchairs to enter buildings. In case of problems, there are
always porters nearby who can help.

Building A and B are at the heart of the campus. They have 3 parking lots for
physically disabled. On the way to the entrance, there are clear yellow lines,
facilitating access for the visually impaired. In building A, stairs steps are secured
against slipping and highlighted in yellow (first and last step). This is not the case in
building B. However, at the back of the building A, stairs are not secured against
slipping. Furthermore, first signs of utilization can be observed, and maintenance
may be required in the next few years. The moment this has to be paid from the
general budget, this creates a challenge as the authors expect that due to increased
competition on the educational market pressure to reduce or prevent costs
strengthens.

Furthermore, there are clear yellow lines at the edge between the floor and the
walls in each corridor. On the ground floor and first floor, at each door there is
information in Braille. Also information about changes of classrooms is provided in
Braille. However, classrooms in the basement do not have such signs. The toilets
are easily accessible for physically disabled. Another issue is that the canteen at the
back of the building, while being adapted to the needs of the physically disabled, is
difficult to access with a wheelchair when being inside the building. In this case,
this person needs to get out via the main entrance, and enter via the back entrance.
The computer workstations planned in the grant applications fulfil the requirements.

Near building C, a small building at the other side of the road of building A and
B, there is no special parking space for the disabled. The doorstep at the entrance is
not made additionally visible by a yellow line, like in the other buildings. While
entrance is not a real problem, this may create some challenges. Furthermore, while
there are toilets for the disabled at both floors in the building, the one at the first
floor is in a dark part of the corridor, and does not have a sign that it is a toilet for
the physically disabled. The sink is too high, while there are no handles. Also, in the
corridors and on the stairs there are no yellow lines increasing visibility for the
visually impaired, while there are no signs in Braille on the doors. The situation for
building H is similar. While toilets are better equipped than in building C, some of
them have sills. In building D, the toilet for the disabled does not have handles near
the sink, and there is only one parking space for the disabled.

3 Conditions for of Students’ Transport Behaviour
and the WSB Car-Pooling Initiative on Urban
Transport

On the campus and the vicinity of the discussed buildings of WSB there are about
600 parking spaces for students. As there are more than 12,000 students, of whom
about 80 % study during the weekend (different years of study have classes during
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different weekend), parking problems during this time exist. Many students park of
Fabryczna Street, where this is forbidden. As a basis for further future research, the
authors compared public transport and car for travel from 7 cities from which many
young people study in Wroctaw (Tables 2, 3 and 4). The different modes of
transport were compared based on the assumption that a student would start classes
at 09:00. The starting point was the railway/bus station in the city of origin.” The
city of Wroctaw itself was not taken into consideration. Although in the city public
transport is well-developed, from the point of view of time and costs a car is often
more attractive when someone possesses a car. The reason is that at this moment the
user rather takes the variable costs (fuel consumption) into consideration when
making a transport decision. While a car is often quicker during the weekend, it is
on short distances cheaper. A roundtrip by public transport using only one con-
nection costs PLN 6 (about 1 euro 50). The moment that a bus or tram is changed to
another line, a new ticket needs to be bought.* A day ticket costs PLN 11. For PLN
6, an average car can drive about 15 km.>
From Tables 2, 3 and 4 the following observations can be made:

e The car is the most expensive mean of transport in case of one passenger. This
difference is likely to decrease in case of car-pooling or car-sharing. In most
cases, the travel cost per person is lower that for the train in case of two
passengers per car (except for Zgorzelec-Wroctaw and Zary-Wroctaw®).

e In most cases, travel time by car is significantly lower (except for Legnica and
Walbrzych).

e Taking a bus is in most of the cases no option, as the student cannot get on time
to classes.

e For five out of seven cities, the student would have to wait more than an hour
before classes when travelling by train.

The hypothesis for questionnaire research among students to be carried out in the
future is that most of the students from outside the city of Wroctaw will travel by
car. Furthermore, it can be expected that car-pooling is a good option due to longer
travel times by public transport and the need to change the means of transport.
Travel time is expected to be important, as the large majority of the students work
during the week, increasing the value of their free time.

3The travel time home—railway station are not taken into consideration. The farther away a person
lives from the railway station, the more attractive the car becomes. This will be in particular the
case for people living in small villages.

4 Another option is the purchase of a time ticked valid for, e.g., 60 min (PLN 4.40 per ticket) or
90 min (PLN 6.00 per ticket).

SThis is based on the price of a litre of gasoline of PLN 4.80, assuming the car drives
12 kilometres per litre.

SThe reason is that train tariffs are declining for extra kilometres, which becomes most visible on
long distances. Special offers for people travelling together by the railways were not considered in
the analysis. However, also in case the second passenger would pay halve the price of the first
passenger, the car would remain the most favourable option when considering fuel costs and two
passengers.
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Focus in the research will be on the effects of WSB’s car-pooling initiative,
which has been developed in cooperation with otodojazd.pl (WSB 2015c¢). Via the
online system, students can find a driver with a car going to classes at the same
time. The website advertises the initiative as a way to reduce travel costs, protect the
environment and to meet new people. The search engine of otodojazd.pl is based on
the geolocation along the whole route. This makes it possible to take passengers
from locations along the whole route, increasing the probability of finding a driver
or passenger.

However, an issue for deeper research, which will be carried out together with
students in the framework of classwork and BA or MA theses, is whether this
solution will cause side effects. The identification of potential side-effects may
increase awareness among students about the importance of system analysis. While
car-pooling may be assumed a more sustainable way of passenger transportation,
and may create behavioural change, it may strengthen the focus on the use of cars
and also may lead to substitution of public transport to car-pooling. As a conse-
quence, the number of cars and the related parking problems may not be reduced.
By introducing factors such as the age and type of the car in the research, the
students may see the link with accessibility for the physically disabled (e.g.,
research the accessibility of public transport for the disabled), greenhouse gas
emission, local air pollution and other elements of sustainable development.

4 Practical Elements of Sustainability Education
in the Study Programme on Logistics
and Opportunities for Change

The aim of this article was to show how issues of social and environmental sus-
tainability can be included in the curriculum in a business-oriented programme
where currently sustainability issues are not explicitly dealt with.

A general problem in Poland is that education is often quite theoretical, and little
practice-oriented. Many textbooks are full of definitions, trying to give an overview
of every element, while making no real connection with practice. As a result,
students often have to deal with practical situations without understanding many
interactions and awareness of side effects of policy and management measures
when not taking the whole system or logistic chain into consideration. However, a
problem identified in discussions with teaching staff is that teachers need to be
aware that practice is more than training standards. For example, dealing with
standard logistics programmes does not necessarily prepare students for the labour
market, where in a decade or so jobs may appear we never thought about. While
“learning how to learn” might be a good approach (a course on “effective learning
strategies” is provided), the theoretical thinking and repetition of facts remains
strong. This reduces a society’s capacity to innovate and solve problems, which
negatively influences its competitive economic potential. The study of logistics (BA
and MA) were designed in according to the philosophy that studies should be
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practice oriented. This is a challenge in the context of competitive pressure due to a
decline in the number of students at a national level and reduction in teaching hours
(a phenomenon that can be observed at many institutions of higher education in
Poland). While there is merit in the idea that the student should obtain more
effective classes, and be stimulated to do more self-study, practice oriented classes
under teacher guidance are more time consuming. Furthermore, in larger groups
student-teacher interaction as well as group work on-location becomes more diffi-
cult. In such a situation, an interesting idea is stimulating students to do practical
class work based on elements of campus sustainability.

The following challenges need to be considered when introducing elements of
sustainability into the curriculum and practice of subjects, the following factors
need to be considered:

e Knowledge among staff about sustainable development and innovative teaching
methods.

e The lack of willingness to change, often caused by scholars’ and educators’ own
beliefs regarding their professional existence (Tuinman 1995).

e The lack of awareness of the usefulness of co-operation with other universities
for increase the quality of education (Tuinman 1995).

e Vested interests and different goals of university staff and administration. While
young academics should be involved, as they are often closer to students,
tenured staff rather develops programmes (Tuinman 1995). In the case of
logistics at WSB, the programme was co-developed to a significant extent by
young staff members.

e Institutes and departments may often be a king of “closed shops” (Tuinman
1995), where process passed trust created through repeated interaction of its
members (see Raiser 1999; Raiser et al. 2001) reduces the willingness to
cooperate with outsiders with innovative approaches.

When involving students in research on transport and access for the disabled,
this may not only be an occasion for obtaining practical experience. It may also
provide knowledge on and strengthen incentives for improving the situation, while
having potentially an effect on the students’ own behaviour. Another example is
identification and assessment of challenges in the supply chain of food products to
the university restaurant for sustainability. This may provide a basis for supporting
more sustainable production patterns. In fact, all elements of campus sustainability
which are related to logistics can be included in the curriculum. However, a limi-
tation is not only that such experience will be content specific, which may some-
times be difficult to use in a business context (for this reason cooperation with
business should be extended). Also, relating logistics and sustainability issues to
real life practice is an opportunity. Organizing ones’ own life contains many fea-
tures of logistics, where sustainability issues can be easily introduced.

The initiative to produce on-line manuals for students, including instructions for
lectures, seminars and laboratories, is instrumental in supporting students’
self-study and independent search for information. Besides lecture summaries and
practical case-studies, they provide an overview of available literature on the
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subject. An advantage of the online manual is it can be easily adapted. The manuals
are available via the moodle open-source learning platform, enabling communi-
cation with larger groups of students (case studies, presentations, papers, etc., can
be easily distributed), while student inactivity can be observed.

The ideas presented here are general, and need deeper elaboration. For example,
when there is no habit of self-study, introducing a programme based on supporting
self-study and learning-by-doing without enough time for guidance may easily lead
to a reduction in the quality of education. Another issue is the overemphasis on
efficiency improvements in logistic chains, which also can be found in environ-
mental management and projects for improved energy efficiency. Just to mention
one example, if sustainability issues are introduced based on the idea that win-win
situations are the basis for sustainable development, it may be forgotten that the
resilience of the system may be threatened, while rebound effects may lead to
increased resource use. Often, students are told that eco-driving, where the driver is
trained in order to reduce fuel use while driving a truck, is a way to support envi-
ronmental sustainability. However, a further system analysis should be made, as
eco-driving not only saves fuel and reduces transport costs (improving a company’s
competitiveness on the market). Reduced costs, in case of competition, leads to a
decrease in prices, which in turn may cause an increase in the demand for transport
as well as products, in turn leading to increased resource use (compare Sterman
2000).

Thus, including research on elements of sustainability in the curriculum is quite
possible. However, the moment that the study itself is focused too much on linear
thinking (see Kahneman 2011) where technological solutions are considered to be
able to solve different problems, this also may lead to a mechanical approach towards
sustainability. Both logistics and sustainable development require a system approach
where interactions and potential side effects are studies, and policy and policy
implementation are linked with education. A way to develop such an approach is to
turn things upside-down. Often, first theory is used in order to analyse and assess
real-world phenomena. However, at such a moment, people tend not to focus on
issues which the existing theory does not deal with, but may be important for the
functioning of a logistic chain as well as sustainable development (compare Taleb
2012). In case of a BA or MA thesis, a student may start with identifying a problem,
describe different problems, and then assess them using common sense (such an
approach has been applied by the authors in seminars). At this moment, simple
theories may be used re-assess the problems, after which the student may analyse
more deeply by showing where breaking points/bottlenecks/fragilities appear. This
is elementary in the sustainability discourse, as the bottom-line is the survival of a
system. And a bottleneck or fragilities (e.g., lack of supply of an input, debts which
can be collected by the bank each moment) create threats to survival. Then, a system
approach can be introduced, related to issues of externalizing environmental and
social problems to third parties (e.g., moving polluting activities to countries with
poor environmental regulations or countries with low wages and low labour pro-
tection), which makes the link to sustainable development easier (see Platje 2013).
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5 Concluding Remarks

While it is quite possible to include issues of social and environmental sustain-
ability in the curriculum of logistics at WSB, there are many challenges to be dealt
with which need deeper research. When including sustainability issues in a sim-
plistic way, without considering a system approach, the impact of any type of
policy may be contrary to principles of sustainable development due to unexpected
side effects.

Discussed were two examples of policy which can be easily included in practical
course work and related to sustainability issues. Access for the physically disabled
as such empowers these people, and may contribute to similar policies outside the
campus due to the example function. However, when focus is only on access of the
campus, while car-pooling is supported without dealing with barriers in public
transport and the infrastructure (e.g., pavements, bus and tram entrance), the
physically disabled will still have to rely on support by others, as specially adjusted
cars to travel individually are often too expensive.

As discussed, the car-pooling initiative may paradoxically strengthen the
dependence on car transport, weakening the position of public transport. While, of
course, public transport policy as well as infrastructural development is outside the
competence of WSB, a question is to what extent the university should try to
influence local authorities to deal with the issue. This requires a change in the
university’s strategy, which should be accompanied by a change in the awareness
about the responsibility regarding regional sustainable development.

References

Amaral, L. P., Martins, N., & Gouveia, J. B. (2015). Quest for a sustainable university: A review.
International Journal of Sustainability in Higher Education, 16(2), 155-172.

Googlemaps. www.googlemaps.pl/

Green, T. L. (2015). Lecturers’ perspectives on how introductory economic courses address
sustainability. International Journal of Sustainability in Higher Education, 16(1), 44-56.

Kahneman, D. (2011). Thinking: Last and slow. London: Penguin Books.

Lambrechts, W., Van Liedekerke, L., & Rymenams, S. (2015). Connecting sustainability
initiatives with efficiency measures: An opportunity for business schools. Central and Eastern
European Journal of Management and Economics, 3(2), 161-173.

Laran, M., & Andrades, J. (2015). Determining factors of environmental education in Spanish
universities. International Journal of Sustainability in Higher Education, 16(2), 251-271.
Leal Filho, W., Manolas, E., & Pace, P. (2015). The future we want: Key issues on sustainable
development in higher education after Rio and the UN decade of education for sustainable

development. International Journal of Sustainability in Higher Education, 16(1), 112—-129.

Otodojazd.pl. www.otodojazd.pl

Platje, J. (2013). Physical infrastructure and logistics from the perspective of transaction cost
economics. Central and Eastern European Journal of Management and Economics, 1(1),
35-46.

Raiser, M. (1999). Trust in transition. EBRD Working paper 39, London.

Raiser, M., Haerpfer, C., Nowotny, T., & Wallace, C. (2001). Social capital in transition: A first
look at the evidence. EBRD Working paper 61, London.


http://www.googlemaps.pl/
http://www.otodojazd.pl

298 J. Platje et al.

Sterman, J. D. (2000). Business dynamics—system thinking and modeling for a complex world.
Boston: Irwin McGraw-Hill.

Taleb, N. N. (2012). Antifragile—things that gain from disorder. London: Penguin Books.

Too, L., & Bajracharya, B. (2015). Sustainable campus: Engaging the community in sustainability.
International Journal of Sustainability in Higher Education, 16(1), 57-71.

Tuinman, J. (1995). Productive co-operation and collaboration among educational institutions of
perceived unequal status. Practical fundamentals. Tertiary Education and Management, 1(1),
38-58.

WSB. (2015a). Prasowe Centrum Informacyjne. WSB, Wroctaw. http://www.wsb.pl/wroclaw/dla-
pasy

WSB. (2015b). ISO 9001 w WSB we Wroctawiu. WSB, Wroctaw. http://www.wsb.pl/wroclaw/sites/
wroclaw.nowestrony.sandbox.dti.teb-akademia.pl/files/default_images/dla_prasy/informacje_
prasowe/iso_9001_w_wsb_we_wroclawiu.pdf

WSB. (2015¢). Studencka sie¢ wspdlnych dojazdow na uczelnig. WSB, Wroctaw. https://www.
otodojazd.pl/wsb/front-auth/login/redirect/wsb

Author Biographies

Prof. dr hab. Joost (Johannes) Platje is professor at the WSB University in Wroctaw (Poland).
He obtained a PhD from the University of Groningen (The Netherlands) and his habilitation thesis
(University of Economics, Wroclaw, Poland) dealt with institutional capital as a factor determining
capacity and capabilities for sustainable development. His research focuses on institutional
foundations of science and sustainable development. He is scientific editor of different journals.

Prof. dr hab. Krzysztof Y.obos is rector for scientific affairs and scientific development at the
WSB University in Wroclaw. He obtained his habilitation in management at the Wroctaw
University of Economics. His research focuses on efficiency issues in organizations.

Krzysztof Wilk is a PhD student at the WSB University in Wroctaw. He obtained a master in
construction technology and logistics.


http://www.wsb.pl/wroclaw/dla-pasy
http://www.wsb.pl/wroclaw/dla-pasy
http://www.wsb.pl/wroclaw/sites/wroclaw.nowestrony.sandbox.dti.teb-akademia.pl/files/default_images/dla_prasy/informacje_prasowe/iso_9001_w_wsb_we_wroclawiu.pdf
http://www.wsb.pl/wroclaw/sites/wroclaw.nowestrony.sandbox.dti.teb-akademia.pl/files/default_images/dla_prasy/informacje_prasowe/iso_9001_w_wsb_we_wroclawiu.pdf
http://www.wsb.pl/wroclaw/sites/wroclaw.nowestrony.sandbox.dti.teb-akademia.pl/files/default_images/dla_prasy/informacje_prasowe/iso_9001_w_wsb_we_wroclawiu.pdf
https://www.otodojazd.pl/wsb/front-auth/login/redirect/wsb
https://www.otodojazd.pl/wsb/front-auth/login/redirect/wsb

Scaling up the Woven Filigree: (un)
Common Systemic Thinking

to Embedding Sustainability
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Abstract

Education for Sustainable Development (ESD) is taking a rich variety of shapes
and forms around the globe depending on cultures, resources, and general
contexts. In addition, there is a growing but relatively small amount of research
and guidance on embedding sustainability into the formal curriculum at a whole
institution level. However, some institutions are successfully developing case
studies through exploratory approaches, led by emerging roles that vary greatly
between institutions. This characteristic seems to be a reflection of the
complexities of the ESD agenda in higher education. This paper reports on
the “scaling up” of approaches towards embedding sustainability into the
curriculum, from one faculty to a whole institution (Manchester Metropolitan
University). It analyses the results and achievements of this approach including
the potential influence on the ESD agenda in the UK through the National Union
of Students (NUS) Responsible Futures Project. Finally, it discusses the role,
profile and background of the ESD lead for the vertical and horizontal
approaches in large-scale institutions.
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1  Introduction

Manchester Metropolitan University (MMU) has a student population of more than
37,000 students of which 70 % remain in the North West of the UK after gradu-
ation. Additionally, 44 % of MMU’s students come from low-income backgrounds.
(MMU 2015) This presents a significant opportunity for MMU to contribute to the
Education for Sustainable Development (ESD) skills, values and attitudes of the
UK’s North West population, because its graduates are likely to have considerable
impact on the region’s social, environmental and economic sustainability.

MMU has been working to include ESD into its Environmental Management
System (EMS) (Tinker and Tzoulas 2015) through a policy area related to Teaching
and Learning. The latest MMU’s EcoCampus Audit report suggests that MMU is
leading the way in this area compared to other universities, which are going through
this audit. (Eco Campus 2015). Although teaching and learning might work dif-
ferently from other policy areas such as waste management, there are several
arguments to do so (Nicolaides 2006). However, few Higher Education institutions
are committed and actively pursuing environmental and social sustainability
beyond operations and teaching and learning is behind campus management in
Europe and the US in term environmental sustainability and social responsibility
(James and Card 2012).

For these reasons, this is an area with great potential for development. For
instance, the practices of other widely defined policy areas need to be adapted for
Learning and Teaching. In addition, research and theory on ESD has the potential to
underpin approaches to its integration in the curriculum (for example, Lozano
2010). In practice however, individual organisational circumstances and cultures
shape the barriers (Sterling 2012; Lozano 2010) to embedding ESD due to its links
to values in education.

One of the latest initiatives in this area at MMU is the National Union of
Students (NUS) Responsible Futures Accreditation Mark (RF). The RF project is
based on the fact that some 60 % of students have either agreed or strongly agreed
with the statement ‘Sustainable development is something which I would like to
learn more about’, with 85 % agreeing that ‘Sustainable development is something
which universities should actively incorporate and promote’ (NUS 2015).

The NUS is a confederation of 600 student unions working on behalf of, and
accounting for over 95 % of higher education unions in the United Kingdom. The
union has a strong history in campaigning for social rights issues, and it has been
committed voice for issues such as climate change and sustainable development for
many years. In this time, the union has attempted to engage with students on these
issues in a number of ways, not least through the recent Carbon Ambassador and
Green Impact programmes (circa 201 1-present).

The RF project has encouraged or supported the development of several new and
established ESD projects related to the formal and informal curriculum, whilst
evaluating the MMU approach to embedding ESD into the curriculum. The broad
success of the MMU approach has a number of implications for the wider ESD
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agenda in the United Kingdom. The NUS RF project, with criteria co-created by
MMU and other institutions, has been shown to overcome many of the obstacles to
ESD such as those identified by Sterling (2010), by conforming to the approaches
put forward by Lozano (2012). An example of how the criteria have proved useful
is demonstrated by the fact that the auditing process conducted by MMU students
highlighted the fact that MMU’s community engagement, although evidenced, was
an area that could be improved, particularly in light of the institution’s other sig-
nificant achievements in ESD. If implemented nationally, this project has the ability
to act as a framework to empower academic institutions to embed ESD across the
institution by providing a broad strategic foundation on which initiatives can be
developed.

This paper provides an overview of the process and structure of embedding ESD
at MMU to date through appreciative enquiry and its evaluation through RF. This
sees the ESD co-ordinator focus on asking questions, rather than seeking answers,
in terms of the achievements and limitations of this process. The Paper achieves this
around a framework of barriers to ESD integration, as identified by Sterling (2012),
to illustrate how the approach may overcome such barriers. In doing so, the paper
contributes to both wider ESD theory, and its practical application in higher and
further education at a local and national level. It is worth acknowledging that this
paper is not intended to be a full scientific research case study but a description of
one example of the practice of embedding ESD in higher education and some of the
complexities in this area.

2  Approach to Embedding ESD at MMU

In my role as ESD coordinator, I have facilitated the MMU approach to ESD.
The ESD coordinator role had its origins as Sustainability Intern in the Art School.
Early on in that role, I was tasked with developing an approach to embed sus-
tainability into the Art School curriculum. This approach had three main strands
(Shuttlewood and Vargas 2014).

1. Interviews with Programme Leaders and students.
2. Curriculum review through a full analysis of unit specifications.
3. The development of a sustainability forum with staff and student participation.

The success of this work saw the post develop into a central position in MMU as
ESD co-ordinator where I have been applying a similar approach on a larger scale.
Located centrally, the role has to be adapted to a different set of structures and
cultures ranging from the subtle to explicit. For instance, diversity between and
within faculties includes discipline-specific and organisational language, approa-
ches to developing curriculum, to teaching and to working in general. In terms of
curriculum design and development, some programme teams write programme
specifications for a group of courses and others for one course, which raises a wide
range of questions in terms of reviewing ESD related language in them.
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Organisational
hierarchy

Cross-disciplinarity
Trans-disciplinarity

Fig. 1 ESD role in the vertical and horizontal approaches

To help overcome these issues MMU’s approach to embedding sustainability
into the curriculum is being developed through the “vertical” and ‘“horizontal”
domains, which are working paths towards an institution-wide, collaborative-mixed
(i.e. horizontal and vertical) approach that aims to adapt to the dynamic nature and
diversity of the institution (see Fig. 1).

These two domains are supported by the Strategy for Learning Teaching and
Assessment (CELT 2014) and the Environmental Sustainability Strategy (MMU
Environment Team 2014) which addresses two themes: Teaching, Learning and
Research; and Estates and Operations. This has allowed exploratory activity leading
to systemic change within the institution.

Reciprocally supported by the ESD steering group (consisting of academics and
non-academics with an interest or time allocation on ESD). I work as the linking
point between the vertical and horizontal approach making this one of many
instances of the university-wide collaboration. The ESD co-ordinator role is part of
a partnership between the Environment Team, the Centre for Excellence in
Learning and Teaching (CELT) (which provides education and advisory services to
MMU faculties and staff) and the Faculty of Science and Engineering. The steering
group is cross-institutional and includes staff and student representatives from all
faculties in MMU.

3  The Vertical Approach

The vertical approach is about engaging different hierarchical levels using channels
that include reporting through MMU’s governance structure (MMU Environment
Team 2014). For instance, ESD activity and progress has been reported to the
Estates and Services Advisory Group (ESAG), which is one of the committees and
advisory groups established by the Board of Governors (Vargas and Prowse 2015).
In addition, this activity has been reported to the Environmental Sustainability
Board (ESB) and as ESD co-ordinator I have been invited to The Faculty Executive
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Groups (FEG), whose membership includes Heads of Departments and Deans.
Currently, the ESD steering group does not report to FEG. However, MMU is
exploring which would be the best reporting structure through curriculum boards
and groups.

4  The Horizontal Approach

The horizontal approach works on the principle of collaboration between different
faculties and departments, including Estates and Central departments, such as
CELT. This path provides a platform for links between different faculties or dis-
ciplines that otherwise would be unlikely to work together; in the process providing
benefit to ESD work, improving the student experience, and facilitating a holistic
view as to how their degree is related to authentic situation learning.

One example of successful collaboration between faculties emerged from
attending the Sustainable and Ethical Enterprise Group (SEEG) and the Sustain-
ability Research Network at MMU. Through these groups a Senior Lecturer in
Fashion, Art School; a Principal Lecturer in Electrical & Electronics Engineering,
Faculty of Science and Engineering and I developed a project to explore ways to
bridge curriculum gaps in the area of sustainable production and consumption
whilst addressing priorities for human development. The project named Incorpo-
rating Sustainable Wool Processing using Engineering Solutions into the Academic
Curriculum won the 2nd European Award for Best Practices for the Integration of
Sustainable Human Development (SHD) into Technology and Engineering Edu-
cation (Fernando et al. 2014).

5 Supporting Initiatives and Framework

The MMU approach is strongly supported by a wide range of formal and informal
Continuing Professional Development (CPD) activities, and by extra-curricular
opportunities for students. These include: a curriculum review tool based on the
Quality Assurance Agency’s ESD Guidance (QAA 2014); bespoke workshops; and
two accredited postgraduate units—Education for Sustainable Development and
Global Citizens, Global Learners. Opportunities for students include support to
develop projects and papers, workshop facilitating skills development and volun-
tary auditing work experience.

In addition, a number of research projects also support the development of the
approach to embed ESD into the curriculum of MMU. Examples of this are a
Society for Research into Higher Education (SRHE) Scoping Award: The Potential
of the Human Capabilities Approach (HCA) for strategy development in the Higher
Education curriculum and a Higher Education Academy (HEA) funded project:
Integrating strategic goals in the 21st century curriculum: creating a new resource.
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6 National Union of Student (NUS) Responsible Futures
(RF) Project

The ambition for RF is to create an externally assessed accreditation mark for
academic institutions that is desirable to them—rather than being viewed as
bureaucratic or irrelevant (NUS 2015). This accreditation would assess universities
on a whole-institution level, based on their approach to environmental and social
responsibility, i.e. in line with the broader definitions of Sustainable Development,

Table 1 Overview of MMU’s commitments, interventions and outcomes reported to RF, criteria
adapted from NUS (2015)

Area MMU’s commitment/intervention/outcomes

1. Knowledge and understanding = Enrolment student surveys, NUS HEA local survey results,
global citizenship survey staff and students, curriculum
audit

2. Partnership ESD steering group, SMART action plan, engagement of
five key stakeholder groups, senior staff sponsor, graduate
attributes, corporate strategy, L&T strategy, sustainability
strategy, internal communication strategies

3. Policy and commitment SU policy commitment, student officer (ESD), time
allocation for academic staff, very diverse CPD offer,
curriculum review tool based on QAA guidance (2014),
HR processes, induction

4. Interventions Internal events, external change programme, funding
opportunities, collaboration between academic staff and
estates, student coursework, courses about SD,
interdisciplinary experiences for students (faculty, course,
unit level), informal curriculum (MMU Futures 2015)

5. Leadership and outreach Support other institutions on ESD, ESD in community
outreach activities and present MMU’s work at sector
events

6. Progress and positive outcomes 1. Society for Research into Higher Education (SRHE)

for staff and students Scoping Award 2014
2. Higher Education Academy (HEA) Enhancement
Programme
3. HEA Integrating strategic goals in the 21st century
curriculum

4. (GDEE) European Award (Fernando et al. 2014)

5. Result of 100 % in Education for Sustainable
Development criteria in the People and Planet Green
League (2015), which contributed to MMU’s 3rd place in
this league

6. Eco campus gold

Eco campus gold awarded to MMU in March 2015

7. Several blogs and emails from students about positive
outcomes related to ESD

8. New degrees: BSc contemporary health and BA food
business entrepreneurship
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that include the triple bottom line issues of the Environment, Society and the
Economy (Elkington 1997).

The whole-institution approach to RF sees the students’ union working actively
with the institution in a partnership, with the aim of delivering together positive
change to both the institution, and to its students (Table 1).

The accreditation process of RF comprises approximately 36 pre-defined criteria
in six main areas (Table 1), the completion of which would help facilitate and
embed sustainability and social responsibility issues in the core business of par-
ticipating institutions. These criteria were developed by a number of pilot institu-
tions including MMU, in a series of workshops led by the NUS (2015). Ten of the
criteria are mandatory in nature, whilst the rest are optional. In addition there is a
number of open criteria where the institution is able to include activities it may have
conducted and seen as relevant to RF, but that did not fit into any of the criteria.

Rather than being conducted by an NUS representative, the RF project sees
students recruited by the institutions and trained as NUS auditors (under the
guidance of an NUS member of staff). Following the audit, members reported to the
intuition their findings, followed by an additional report from the NUS on the audit
outcomes, and any recommendations that could be made (NUS 2015).

7  ESD Role: Profile and Background

In some higher education institutions, an ESD role similar to the one introduced
above is emerging. In MMU, in the role of ESD co-ordinator, I lead the approach to
embed ESD into the curriculum as well as the Teaching and Learning policy area
within the EMS—developed around the EcoCampus framework towards ISO14001
accreditation (Tinker and Tzoulas 2015). From discussing such role with the pilot
institutions working to develop and gain RF (NUS 2015), it seems that such role
varies greatly from one institution to another across the UK and these variations
occur at different levels. At a very basic level, the ESD role can be part time or full
time. The role sometimes sits in the students’ union, however in other cases it sits
centrally in the institution, in the academic services or estates department. The staff
in this role also vary from early career professionals to experienced academics. The
focus of the role too may vary; some roles may have a stronger focus on social
responsibility, others on environmental sustainability and others having a holistic
ESD spectrum goal.

Firstly, this role brings the possibility of uncertainty, because it is not yet an
established role in higher education institutions. In MMU, I face the challenge of
working through a structure that is not yet fully defined, due to the fact that this is
an emerging field. The benefit of this uncertainty is that it allows me, my managers
and less directly the staff interacting with the role to shape it and develop it. We
would argue that if the role is not linked to academic development when becoming
mainstream, it risks becoming more prescriptive which may reduce our ability to
develop an adaptive approach.
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Secondly, as the role needs to move with ease between the horizontal and
vertical axes, or domains, (see Fig. 1) to develop the MMU’s approach presented
earlier in the paper of this paper, the profile of my role in MMU needs to address the
following in each domain:

1. Horizontal domain within the mixed approach:
I engage with different disciplines through multidisciplinary initiatives, with the
view of developing ‘transdisciplinarity’ (Max-Neef 2005). In order to do this,
the role develops or requires flexibility and the ability to provide impromptu
ideas on how to embed ESD into a wide range of situations and initiatives.

2. Vertical domain within the mixed approach:
I also encourage ESD activity and support groups and individuals at various
hierarchical levels in the university’s structure, with the view of exploring
multiple levels of engagement. In order to do this, I need to be able to engage
different audiences, and some cases to use subtle influencing skills.

I have the ability to report and communicate directly with senior decision
makers, but at the same time be able to work with the silos as in an approachable,
collaborative way that is empathetic to their own needs and concerns. Doing so has
helped to start establishing trust towards the co-ordinator, and thus ‘buy-in’ to the
ESD agenda; these are two important objectives for any individual looking to
implement change in an organisation (Neyland 2008).

Finally, my role at MMU needs to adapt to institutional changes working in an
aspirational and adaptive, rather than prescriptive way. For instance, attitudes
towards values might change over time amongst individuals, requiring me to
manage these changes by asking appropriate questions to develop ESD from a
culture of values.

Although several post holders in equivalent roles across the UK in this area have
a scientific background, and I do not, the analysis above suggests that some key
requirements for my role may be creativity, adaptability, autonomy and
engagement.

8 Achievements of the MMU Approach

Despite a number of barriers to embedding ESD in academic institutions (see for
example Sterling 2012; Lozano 2010), and to achieving organisational change in
general (see Nonaka 1996), the work thus far described in this paper can be con-
sidered a success on a number of levels. Organisational change is widely regarded
in the literature as a complex and difficult thing to achieve requiring buy-in at senior
levels, cross-organisational commitment, and a general high level of awareness
about the issues at the root of the change sought (Nonaka 1996). MMU’s approach
to ESD can be seen as successful in this regard in that the ESD role, with vertical
and horizontal flexibility, has empowered me, as coordinator, to communicate at
high levels within the organisation.
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Lozano (2010) identified a list of barriers (reference) and recommend seven
ways in which they might be overcome. Table 1 illustrates how the MMU approach

was able to apply these solutions (Table 2).

Table 2 How barriers to ESD may be overcome (adapted from Lozano 2010)

Potential solution
Prioritising teaching of SD
concepts

Incremental implementation of
SD

Utilising multiplier effect from
first steps

Intertwining sustainability in
regular courses

Staff promotion or top-down
managerialism

Tailor ESD to the nature of
each specific course

Using leverage from top
management

MMU performance

SD concepts being embedded into curricula across the
institution, albeit this is typically as a bolt-on to existing
course material, rather than becoming a central aspect within
each curriculum

Rather than demanding that sustainable development
principles be deeply embedded into course curricula as a one
off exercise, the process has been incrementally focused to
ensure that participants find the processes less overwhelming
and have the flexibility to adapt and develop it on their own
terms

The MMU approach has seen the initial-incrementally
focused steps to ESD set the groundwork for further
achievements to follow. For example, a project by Fernando
et al. (2014) on human and sustainable development led to
further projects including a ‘wool-counter’ device that
resulted in an academic paper. Additionally, a range of
extra-curricular activities [i.e. the MMU Futures scheme
(MMU 2015)], and subliminal and informal curricula

(Fig. 2) (such as communication and engagement strategies)
help to raise the awareness of ESD in ‘soft-touch’ ways

At MMU sustainable development principles are starting to
become embedded into courses traditionally not associated
with such issues. This is well demonstrated in the Business
School, where students take part in a sustainable business
module that complements other modules rooted in more
traditional neo-classical economic theories (Tomer 2002).
The idea being to educate students on the failings of the
neo-classical economics, and how capitalism can be a force
for good by internalising externalities such as the
environment The example of the Business School’s
Sustainable Business module is an example of this

Vertical approach provides top-down facilitation of ESD

ESD principles are being embedded on a course-by-course
basis to ensure that the materials covered are relevant to the
taught material

Vertical approach provides top-down facilitation of ESD to
individual departments, facilitated through the institutions
overarching corporate and sustainable strategies
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9 Limitations and Critique of the MMU Approach
and Evaluation

MMU’s approach to ESD has been assessed externally through the RF project ran
by the NUS. This has seen MMU become accredited through the project for their
engagement with ESD. However, a number of limitations to the approach can be
observed, through which MMU may be able to improve their ESD approach. From
a curriculum perspective, embedding ESD as a ‘bolt-on’ to the established course
material has proved successful in light of the knowledge and resources (particularly
time) made available to the ESD coordinator, whilst also facilitating buy-in from
course leaders and mitigating the concern that their course and established materials
are under threat. From a purely sustainable development perspective however, it
could be argued that this approach is not fully efficient as sustainability issues are
more likely to be considered as subsidiary to the wider subject matter. For example,
if over-consumption is the primary threat to the sustainable development of society
(Monbiot 2007; Porritt 2007; Meadows et al. 1972), then it can be argued that this
should be a central component in academic fields such as marketing—which are
often focused at maximising consumption in the search for enhanced profits (see
Tye 2002).

Implementing such initiatives is however limited by the fact that I, as ESD
coordinator, have a lack of knowledge regarding the specificities of all courses
taught at MMU and certainly how these relate to the often-abstract theories of
sustainable development. This is not a critique of my particular capabilities, but
rather an observation that it is unlikely that any individual would hold such
high-level understanding of such a range of interdisciplinary issues as required for
this kind of cross-institutional role. Overcoming this obstacle could be facilitated by
having a local coordinator in each department of the university. Such a role would
be able to specialise in the pertinent theories within each course, and act as the
facilitator of ESD into the curricula as required. This too however could be limited
by the fact that as ESD is a relatively nascent field engaging with more established
fields, existing knowledge regarding ESD within these departments may be limited.
A solution could be for each department to individually recruit staff to new roles
rooted in both the sustainable development and standard course literature, with this
person acting as lecturer, researcher, and ESD coordinator. The university is aware
of the benefits of this approach and they form part the long term plan for the
institution, however implementing such ideas is difficult due to barriers of finding
such skilled employees, and obtaining the necessary funds.

It should be noted that the MMU Board of Governors has no direct ability to
communicate downstream to the individual faculties and other disparate groups of
the institution. As ESD coordinator I function in this gap (in terms of vertical
flexibility), however the level of engagement I have in this respect is limited. This
could be addressed by increasing the seniority of the coordinator role, which would
also respond to a further critique of the approach in that the ESD co-ordinator does
not have the power of senior management to actively impose the sustainable



Scaling up the Woven Filigree ... 309

development agenda across the institution. Whilst my horizontal and vertical
flexibility to move around the institution acts in a way to overcome this problem, it
is likely that an ESD role with more executive power would have enhanced efforts
to embed ESD initiatives into the institution. However, this would warrant testing
as it runs the risk of disconnecting the co-ordinator from the individual departments.
By acting as an intermediary between senior management and the silos, the coor-
dinator has the ability to apply a ‘soft-touch’ approach to implement ESD within the
institution.

Additionally, the ESD approach taken by MMU to date is somewhat short-term
in nature, in that the contract of the coordinator is only on a short-term basis,
coupled with an overall short-term strategy towards ESD by the university.
A longer term ESD coordinator appointment would allow for longer term projects,
and to help facilitate longer term strategies with greater reward potential. This could
include, for example, ensuring that ESD at MMU includes the formal and informal
curriculum, the subliminal curriculum (i.e. subconscious learning from the campus),
and research, and that these are able to facilitate direct impacts within the local
community, as illustrated in Fig. 2.

Engaging in this way could be particularly important in light of the fact that a
further critique of the current MMU approach regards the institution’s engagement
with the local community. This is not to say that the university has neglected such
groups, indeed, several successes have been achieved; not least working with
Manchester City Council and local businesses on a carbon literacy project, and a
number of smaller scale initiatives. Longer-term ownership and strategy of ESD
within the institution would enable projects with more outreach to be implemented,
for example application of a Living Lab framework (Niitamo et al. 2006), that
would enable more holistic projects that have the ability to bring together the
student body, researchers, academics, and local community groups.

Fig. 2 Student experience
domains, adapted from
Willmore and Tweddell

(2015)
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10 Conclusion

The work described has broadly been a success, bringing together the many dis-
persed efforts of the institution to embed ESD principles throughout the university
in a single holistic approach.

The vertical and horizontal approach has helped to facilitate clear and visible
change across the institution, empowering me as ESD co-ordinator to report to the
Board of Governors, and to support the individual departments across the univer-
sity. In doing so, these independent groups are brought together in such a way that
wider implementation of ESD principles is beginning to be achieved. The vertical
approach is limited in its ability to communicate between faculties, and in terms of
reporting down from the Board to these faculties—but in the context of a short-term
project, this is understandable.

A longer-term strategic approach and vision for ESD would see the linkages
between the Board of Governors and the individual faculties strengthened, facili-
tated by the coordinator. Long-term strategic direction and visioning can be con-
sidered an essential process of an organisation’s success and so the lack of such a
long-term vision can be viewed as something of a failing of the MMU approach to
date, despite its evident commitment to tackling the ESD agenda.

The limited seniority of ESD role has been judged as one of the main con-
tributing factors to the role’s overall success. It gives flexibility for academics to
lead and shape their projects in the most appropriate way for them. Working in this
way, combined with vertical and horizontal flexibility, has enabled the co-ordinator
to act as a facilitator between senior management and lower level groups.

One of the key elements of a long-term strategy might be the Living Lab
Framework (Niitamo et al. 2006); a project designed to link different parts of the
institution together in such a way that the campus becomes a living laboratory in
which innovation and ESD principles may be implemented and tested together.
Discussions are currently in place to link this type of work with both MMU and
Manchester University, and could include the businesses that exist between the two,
potentially along the proposed Oxford Road Green Corridor into central Manch-
ester city centre (Corridor Manchester 2015). Doing so would not only bring
together the different faculties in each institution (potentially improving the student
experience), but it would also facilitate cross-institutional working, with direct
benefit to both the local community and the local environment.

The progress made by MMU with ESD is the start of a journey, in which many
successes have been achieved. There is however a long way to go towards
achieving the university’s vision for ESD, by seeing it fully embedded in all
activities in the institution; from the curriculum it teaches, the research it under-
takes, and to the central processes that underlie everything it does.

The approach taken by MMU, the governance structure and the ESD role are
replicable to other higher education institutions across the UK and potentially in
other countries. However, due to barriers of the culture of each institution these
need adaptation in terms of the subtleties and the practicalities of the approach.
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Finally, as a nascent field that is still under development, and in the nature of
collaboration and shared learning, we welcome and encourage feedback regarding
this article, and the MMU approach to ESD described above. In addition, I, as ESD
Co-ordinator and MMU as an institution are interested in making links and
embedding ESD through partnerships and knowledge exchange. All ESD resources
are publicly available for other institutions to use them within their own context. If
you would like to share your feedback or get further understanding of the details of
this approach—the woven filigree—please feel free to contact the authors using the
contact details provided.

References

Corridor Manchester. (2015). Strategic Vision. Available at http://www.corridormanchester.com/_
filestore/corridormanchester/cm-strategic-vision-2020-pdf/original/CM_strategic_vision_2020.
pdf on the July 10, 2015.

Eco Campus Audit. (2015). Manchester Metropolitan University.

Fernando, M., Langdown, A. & Vargas, V. (2014). Incorporating sustainable wool processing
using engineering solutions into the academic curriculum. Global Dimension in Engineering
Education.  Available at http://gdee.eu/images/Awards/Incorporating-Sustainable-Wool-
Processing.pdf on the May 27, 2014.

James, M., & Card, K. (2012). Factors contributing to institutions achieving environmental
sustainability. International Journal of Sustainability in Higher Education, 13(2), 166—176.
Permanent link to this document: http://dx.doi.org/10.1108/14676371211211845. Downloaded
on July 14, 2015.

Lozano, R. (2010). Diffusion of sustainable development in universities’ curricula: An empirical
example from Cardiff University. Journal of Cleaner Production, 18, 637-644. Available at
http://www.esd.leeds.ac.uk/fileadmin/documents/esd/12._Lozano._2010._Diffusion_of_
sustainable_development_in_universities__curricula.pdf on the July 8, 2015.

Manchester Metropolitan University. (2015). MMU Futures. Available at http://www.mmu.ac.uk/
students/futures/ on the July 6, 2015.

Max-Neef, M. A. (2005). Foundations of transdisciplinarity. Ecological Economics, 53(1), 5-16.

Meadows, D. H., Meadows, D. L., Randers, J., & Behrens, W. W. (1972). The limits to growth.
New York, 102.

Monbiot, G. (2007). Heat: How we can stop the planet burning. UK: Penguin.

National Union of Students. (2015). Responsible futures accreditation criteria version 1. Retrieved
from www.nus.org.uk/responsiblefutures

Neyland, D. (2008). Organizational ethnography. Thousand Oaks: Sage.

Nicolaides, A. (2006). The implementation of environmental management towards sustainable
universities and education for sustainable development as an ethical imperative. International
Journal of Sustainability in Higher Education, 7(4), 414-424. Permanent link to this
document: http://dx.doi.org/10.1108/14676370610702217. Downloaded on July 14, 2015.

Niitamo, V. P., Kulkki, S., Eriksson, M., & Hribernik, K. A. (2006). State-of-the-art and good
practice in the field of living labs. In Proceedings of the 12th International Conference on
Concurrent Enterprising (ICE2006): Innovative Products and Services Through Collaborative
Networks (pp. 341-348). Nottingham: Center for Concurrent Enterprise.

Nonaka, I. (1996). The knowledge-creating company. In S. Ken (Ed.), How organizations learn.
London: ITB Press.

People & Planet Green League. (2015). Available at https://peopleandplanet.org/university-league/
2015/tables?uni=11329 on the July 16, 2015.

Porritt, J. (2007). Capitalism as if the World Matters. London: Earthscan.


http://www.corridormanchester.com/_filestore/corridormanchester/cm-strategic-vision-2020-pdf/original/CM_strategic_vision_2020.pdf
http://www.corridormanchester.com/_filestore/corridormanchester/cm-strategic-vision-2020-pdf/original/CM_strategic_vision_2020.pdf
http://www.corridormanchester.com/_filestore/corridormanchester/cm-strategic-vision-2020-pdf/original/CM_strategic_vision_2020.pdf
http://gdee.eu/images/Awards/Incorporating-Sustainable-Wool-Processing.pdf
http://gdee.eu/images/Awards/Incorporating-Sustainable-Wool-Processing.pdf
http://dx.doi.org/10.1108/14676371211211845
http://www.esd.leeds.ac.uk/fileadmin/documents/esd/12._Lozano._2010._Diffusion_of_sustainable_development_in_universities__curricula.pdf
http://www.esd.leeds.ac.uk/fileadmin/documents/esd/12._Lozano._2010._Diffusion_of_sustainable_development_in_universities__curricula.pdf
http://www.mmu.ac.uk/students/futures/
http://www.mmu.ac.uk/students/futures/
http://www.nus.org.uk/responsiblefutures
http://dx.doi.org/10.1108/14676370610702217
https://peopleandplanet.org/university-league/2015/tables%3funi%3d11329
https://peopleandplanet.org/university-league/2015/tables%3funi%3d11329

312 V.R. Vargas and G. Heyes

QAA. (2014). Education for sustainable development: Guidance for UK higher education
providers. Gloucester. Available at http://www.qaa.ac.uk/en/Publications/Documents/
Education-sustainable-development-Guidance-June-14.pdf on the December 17, 2014.

Shuttlewood, E. & Vargas, V. R. (2014) Where we are: Manchester school of art’s place in the
world of sustainability. Manchester School of Art (internal report), Manchester Metropolitan
University.

Strategy for Learning, Teaching and Assessment (CELT). (2014). Manchester Metropolitan
University. Available at http://www.celt.mmu.ac.uk/Itastrategy/ on the January 19, 2015.
MMU Environment Team. (2014). Governance structure. Manchester Metropolitan University.
Available at  https://icred.mmu.ac.uk/collaboration/ESG/Governance%20Structure/EMS %

20Governance%20StructureV1.pdf on the May 27, 2015.

Tinker, H., & Tzoulas, K. (2015). The benefits and challenges of developing and implementing an
environmental management system using a participatory approach: A case study of Manchester
Metropolitan University, UK. In Integrating sustainability thinking in science and engineering
curricula (pp. 425-438). Berlin: Springer International Publishing.

Tomer, J. (2002). The human firm: A socio-economic analysis of its behaviour and potential in a
new economic age. Abingdon: Routledge.

Tye, L. (2002). The father of Spin: Edward L and Bernays & the birth of public relations. Victoria:
Crown Publications.

Vargas, V. R. & Prowse, A. (2015). Education for sustainable development (ESD)/global
citizenship progress report January 2015 (internal report). Manchester Metropolitan University.

Willmore, C., & Tweddell, H. (2015). Experiences of ‘reflective action’: Forging links between
student informal activity and curriculum learning for sustainability. In Transformative
approaches to sustainable development at universities (pp. 541-557). Berlin: Springer
International Publishing.

Author Biographies

Valeria Vargas is ESD Co-ordinator at Manchester Metropolitan University and she leads the
Environmental Management System policy area on ESD (teaching and learning), which includes
the approach to embedding ESD into the curriculum. Valeria has a multi-disciplinary background
and explores transdisciplinarity daily. She explores arts based research, action research,
autoethnography and case studies as methods to address ESD in different contexts and through
subtle approaches.

Graeme Heyes is a PhD student at Metropolitan University, conducting research in sustainable
business model innovation, with a range of experience in sustainability, having working in a
number of corporate roles in the past before returning to education in 2012. This includes working
as the Environmental Manager at Keep Britain Tidy. Graeme has a keen interest in the sustainable
development conversation, both in terms of the corporate approach to this challenge, and to how
such concepts may be embedded in the education sector.


http://www.qaa.ac.uk/en/Publications/Documents/Education-sustainable-development-Guidance-June-14.pdf
http://www.qaa.ac.uk/en/Publications/Documents/Education-sustainable-development-Guidance-June-14.pdf
http://www.celt.mmu.ac.uk/ltastrategy/
https://icred.mmu.ac.uk/collaboration/ESG/Governance%2520Structure/EMS%2520Governance%2520StructureV1.pdf
https://icred.mmu.ac.uk/collaboration/ESG/Governance%2520Structure/EMS%2520Governance%2520StructureV1.pdf

Amanda Langdown and Eleanor Hannan

Abstract

Many UK fashion courses perpetuate the romantic notion of the individuated
designer producing unique objects of wonder (Wood in Designers visionaries and
other stories: a collection of sustainable design essays. Routledge, London, 2007,
Clark in The Journal of Fashion Theory 12(4):427-446, 2008), encouraging and
continuing a culture of production unfettered by the concerns of Education for
Sustainable Development (ESD). Research shows, however, that there is a need for
approaches within Design Education that promote and reward forms of creativity
that are adaptive as well as innovative (Manzini in Designers visionaries and other
stories: a collection of sustainable design essays. Routledge, London, 2007), and
that this is an essential characteristic if curricula are to be developed for ESD. This
paper reports on a Fashion Design undergraduate project that has been developed
in light of institutional strategies for ESD and employability and for staff
development in ESD. The project contributes to a wider, whole-institution
approach taken by Manchester Metropolitan University as it takes part in the
National Union of Students (NUS) Responsible Futures project. The paper
explores the merits of implementing a cross-disciplinary approach that focuses on
local environmental issues whilst remaining sensitive to globalisation. It analyses
the resulting shifts in attitude of students towards sustainable design and adaptive
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creative practices. Finally, it discusses the impact that this approach might have on
future curriculum design for Fashion Education.

Keywords
Adaptive creativity - Sustainable fashion design - Collaboration

1 Introduction

This paper applies Castells’ concept of individuation to autonomy in order to
explain the process of transformation undertaken by undergraduate fashion design
students as they participate in a project that attempts to enable them to see the
bigger sustainability picture.

Castells (2012) distinguishes individuation and autonomy as the key trends
affecting social change and cultural transformation since the 1970s. Individuation is
characterised by behaviour that places emphasis on the projects of the individual
(Giddens 1991; Beck 1992 in Castells 2012: 230) while autonomy is defined by the
characteristics of discretion and sound decision making. The autonomous individual
has the capacity to become a social actor ‘by defining its action around projects
constructed independently of the institutions of society’ according to their values
and interests (Castells 2012: 231).

The aim of the students’ project was to reveal the labour behind the label, ‘the
fibre behind the fabric, the land behind the fibre and the person on the land’
(Hawken in Fletcher and Grose 2012: 4). In short, encouraging student to question
the dominant linear ‘take, make, dispose’ model of fashion production (Ellen
MacArthur Foundation 2015) and to appreciate the interconnectedness of systems
based on the values and concepts of an eco-local framework. Eco-localism is a
framework for a sustainable economy and society that values the diversity of nat-
ural capital contained within the regions (Curtis 2003). The eco-local movement
encompasses the principles and propositions adopted by the ‘Slow Design’
movement and the Circular Economy. These will be described more fully in the
section covering the students’ project.

This sustainable design project was offered as an option to first year under-
graduate fashion students sitting Manchester School of Art’s outward facing unit of
study, ‘Unit X’. This unit is designed to encourage cross-disciplinary collaboration
between students across the school and further afield. ‘Unit X’ acknowledges the
importance of providing projects that support public engagement with local regions
and communities, thus creating a learning experience that ‘engenders the kinds of
shifts in thought and action required to meet the challenges facing the planet’ (Cook
and Cutting 2014). Scholars contend that place-based learning prompts these shifts
in perception by enabling students to better understand their bio-geo-cultural
context (Sherman and Burns 2015; Curtis 2003).
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These shifts include their perceptions of creativity. Wood (2007) contends that
‘creativity’ has been ‘characterised by the Romantic movement’s somewhat the-
atrical, confident and self-absorbed mode of thinking’ (Wood 2007: 104). This is
reflected in the following commentary made by a first year fashion student:

I was unhappy with the idea of upcycling to a waistcoat — I felt as though it didn’t reflect me
or my sense of design, which is very important to me, as I see fashion as self-expression
and therefore a reflection of myself.

These comments illustrate Castells’ concept of the individuation trend with its
preference for transgressive forms of creativity. This is a form of creativity that can
be characterised by an avoidance of context, namely ‘social, political or ecological
responsibility’ (Wood 2007).

Therefore, the project offered opportunities for the individuated fashion student
to employ more adaptive and altruistic aspects of creativity, expressed as ‘eco-
logical creativity’ by Wood (2007: 104). These aspects of creativity enhance the
designer’s ability to anticipate the unknown and adapt to new contexts and changes
within the environment. The autonomous designer is more inclined to use discretion
and apply understanding of context to their designs.

The project used learner-centred pedagogies that encourage learning through
direct participation (Sherman and Burns 2015) with creative communities and
collaborative networks (Manzini 2007: 80). It is the participatory element of col-
laboration through these networks that trigger the transition to autonomy (Castells
2012: 232) as it introduces the culture of sharing, which is a positive step towards
social equity and environmental sustainability.

This paper reports on the transformative process experienced by a group of
twelve students as they take part in project designed to enable them to understand
the multidimensional nature of sustainability, and recognise their own agency and
interconnectedness with all life (Sherman and Burns 2015). The paper goes on to
provide a brief background to Fashion’s sustainability issues. It will build on the
idea of the autonomous design student, drawing upon Castells’ concept of auton-
omy. Greater detail will be provided about the students’ project before the research
aims and methodology of the paper are outlined. The findings of the research are
then presented and discussed before some suggestions are made about the potential
impact the research might have for fashion design education.

2 Background

Von Busch (2008) notes that as fashion leaks into every aspect of our lives the
fashion system has evolved from a linear top down system; based in Paris and
delivering collections of haute couture twice a year, to ‘an extensive global dis-
tribution of multi-layered and complex systems’. The general public have never
been so fashion “savvy” and yet for all of its multi-cultural influences and sug-
gestions of a democracy of style it has never been so divisive (Von Busch 2008).
Indeed the experience of fashion as a cultural phenomenon has become so
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commoditised that cultural identity is formed almost exclusively around extreme
levels of marketing and consumption (McLaren 1995).

These cultural phenomenon inform a design applicant’s motivation for studying
fashion at Higher Education. Through informal conversations with applicants for
fashion design programmes at Manchester Metropolitan University, interviewers
noted that ‘creative freedom’, ‘freedom of expression’ and ‘to be different’ were cited
as reasons for selecting their programmes. These motivations strike an accord with
Castells’ notion of an individuated person, suggesting that students are orientated
towards producing concepts and artefacts that are unprecedented. The following
quote came from a first year fashion student’s self-evaluation form, and provides an
insight into student preconceptions about the role of context to the design process.

I feel that my research needs to be really different, stand out in a crowd and this stops me
seeing [sustainability] as something that should inform my work.

The reality facing the majority of fashion design students is far from glamorous.
It is participating in the production of ‘homogenised ‘McFashion’... As unsatis-
fying, commonplace and utterly forgettable as the fast food equivalent’ (Von Busch
2008). To add insult to injury, yesterday’s original idea ends up in landfill. In
Britain, 350,000 tonnes of clothing worth at least £140 million is thrown away each
year, and it is estimated that £30 billion worth of clothes which haven’t been worn
in the last year hang unused in wardrobes (WRAP 2014).

In a search for the novelty and diversion that fast fashion provides, consumers
tend to make decisions based on instant gratification rather than on anticipating long
term gains (Offer 2006). Deyan Sudjic, the director of the British design museum,
has suggested that one result of this is ‘a world drowning in objects’ (Sudjic 2008: 5).

3 Students’ Perceptions of Creativity

Over the last 40 years, many fashion design students have learned to appreciate a
form of creativity that has become overly concerned with image and in a perpetual
search for the new and unique (Clark 2008; Manzini 2007; Wood 2007). The idea of
creativity as self-expression is not especially pernicious in itself unless it is detached
from a shared sense of wholeness (Wood 2007) but it has left some students with a
very limited understanding of what creativity is. Here are some responses to the
question ‘what is creativity in fashion?’ from the students on this project:

... Making something unique to someone else.
...Expressing yourself, having fun.
..The feeling that I did that, that’s what I like.

..Leaving a legacy behind, to be remembered.
It is true to say that creativity is usually connected to original behaviour, and

indeed, originality is necessary for creativity, but it is not enough (Runco 2004).
Wood (2007) goes on to suggest that design educators should encourage new
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design mavericks; the sustainability heroes of the future, to think in ways that
enable them to adapt to a variety of contexts. Therefore, in contrast to transgressive
creativity, students should be encouraged to practice adaptive creativity that
requires individuals to think critically, and to engage with social, political or eco-
logical issues affecting the fashion industry. Runco (2004) suggests that it is this
adaptive creativity that affords us ‘the capacity to cope with the advances, oppor-
tunities, technologies and changes that are part of our current day-to-day lives’.
There is a need for a fashion design student who can employ adaptive creativity, to
see beyond their own personal projects and act as a force for design activism in
order to reinvigorate public debate about the social and environmental values
attached to fashion production. These are the characteristics that define an ‘au-
tonomous design student’.

The paper continues by describing the practical student design project that
integrated a range of sustainable dimensions within its content.

4 Project Context

Before describing the student project, some institutional context for this research is
useful. Manchester Metropolitan University (MMU) won the People and Planet
Green League Award, naming it as the UK’s most green university in 2013 (People
and Planet 2013) and recently became an accredited UK National Union of Students
(NUS) Responsible Futures institution (2015). It has various key institutional
strategies (MMU 2014 and CELT 2014) that place high importance on Education
for Sustainable Development (ESD). These strategies, and the resulting staff
development opportunities and guidance on implementing ESD within curricula,
have provided much of the motivation for this project.

The students that took part in this project had encountered some ESD in previous
units. This took the form of lectures on or by sustainable designers or activists and
did not have a practical element to them. However, ESD was not present in all units
of study and was not specifically assessed. Application of ESD is, therefore,
inconsistent across the curriculum.

5 The Students’ Project

The student project to which this paper refers is called ‘Knitprovisation’. As pre-
viously described, it is one of a range of projects that come under the umbrella of
‘Unit X’, the outward facing unit of study created at Manchester School of Art. ‘Unit
X’ is designed to provide students with an opportunity to enhance their employa-
bility skills by encouraging collaboration. Emphasis is placed on enquiry, experi-
mentation and reflection. The assessment criteria for ‘Unit X’ are listed below:

e Apply and reflect on teamwork and leadership skills.
e Recognise the broad context of art and design practice.
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e Generate creative artwork in response to a collaborative, interdisciplinary brief.
e Present solutions and articulate ideas to a peer audience.

These criteria reward engagement with the design process rather than concen-
trating solely on the output of a creative artefact. The unit offered the flexibility to
introduce and assess the principles of Education for Sustainable Development
(ESD).

The project aimed to foster a more adaptive form of creativity in these students,
by broadening their perspectives on fashion systems that sit with an eco-local
framework through direct participation.

They were introduced to and engaged with two systems that are in opposition to
the dominant linear system of fashion production:

1. ‘Slow Design’. In relation to fashion this has been characterised by three main
principles (Clark 2008: 427).

e “Valuing local economies and distributed economies.

e Transparent production systems with less intermediation between consumer
and producer.

e Production of sustainable and sensorial products; that have a longer life and
are more highly valued than typical consumables.’

2. ‘The Circular Economy’. This system ‘aims to keep resources in use as long as
possible, extract the maximum value from them whilst in use, then recover and
regenerate products and materials at the end of each service life’. It is often
referred to as the closed loop system (WRAP 2015).

To this end, students were asked to up-cycle or recycle a discarded knitted
garment using hand knitting techniques and locally produced woollen yarns.
Through their design practice they were able to experience ‘Slow Design’. Students
were required to document their learning experiences through a blog and it was this
reflective element of work that was submitted for assessment.

Scholars have identified that implementing a curriculum that seeks to educate for
a sustainable future takes effort and resources (Cook and Cutting 2014), and while
the content is important the process by which it is delivered is crucial for effective
learner engagement with new values that are packed up in the content (Sherman and
Burns 2015). Therefore, the ‘Knitprovisation’ group were set achievable challenges
to promote participatory learning. For example, they were asked to make contact
with a farm in their local community in order to connect clothing with the envi-
ronment. They also increased their knowledge about a range of regional wool types.
They were tasked with documenting this activity and to identify the breed of sheep
that they had found. This task resulted in students having conversations with
farmers and livestock traders about their animals and what their wool was used for.

The project also introduced students to examples of good practice and inspiring
advocates of the ‘closed loop’ system within an eco-local framework. Katie Jones
was one such pioneer. She is a young knitwear designer, who reuses the waste from
Leicestershire knitwear factories as the main resource for her designs. By
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identifying good role models, and actually making something using the principles
of ‘Slow Design’, it was hoped that students would begin to appreciate the sym-
biotic relationship that exists between environmental, economic and social
dimensions of society (Winter and Cotton 2012).

In order to provide a more multidimensional and global perspective on sus-
tainability students and staff collaborated with a Liberal arts university in Penn-
sylvania, which was also engaged in participatory learning about sustainable food
production. There were opportunities to experience the concept of a multi local
community through, shared learning and this was achieved through a collective
blog and Skype discussion.

6 Aims of the Research

The aim of the research presented here was to investigate whether participation with
‘Slow Design’ and the Circular Economy could develop the capacity of those
involved to become autonomous design students ‘with skills, values and attitudes
required to transition to sustainable society’ (Sherman and Burns 2015). Devel-
opments would be indicated in the perceptions that the students held about sus-
tainable design in fashion. Another important indicator would be a heightened
awareness of environmental, economic and social issues affecting the fashion
industry. Finally, students might begin to show attitudes or behaviours synonymous
with being an autonomous design student.

To ascertain what the perceptions of students were, and whether they had
changed as a result of the project, the students took part in reflective workshops.
Details of the method used during this session are introduced in the next section.

7 Method

In order to produce information about the attitudes of students on the project, a
method for eliciting reflective responses was necessary. These were generated using
a form of Lego® Serious Play™ (LSP). This method comprises of a set of chal-
lenges given by a facilitator to which students respond by making models with
Lego® bricks. Following each task, participants share their models with the group
and reflect on their meaning (McCusker 2014). The approach can be likened to a
focus group that utilises the making of artefacts to promote reflective discussion.
Alison James, who has an established practice using LSP with students at
London College of Fashion, notes that ‘by making reflection hands on and three
dimensional through modelling, LSP has been effective in deepening reflection,
provoking thought and making recollections more memorable’ (James 2013). James
also shares a discipline-specific motivation for using a non-traditional means of
reflection with students. Reflection is often seen as ‘merely being a dull,
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paper-based review of experience’ (James 2013) by students and staff, resulting in
shallow reflections. Therefore, in order to gain deeper insights into students’ per-
ceptions and attitudes towards sustainability in their discipline, LSP was identified
as an innovative and appropriate tool for collecting the reflections that make up the
body of data used to inform this paper.

Students were asked to complete a series of tasks, in line with the LSP method
(Lego Group 2010), that progressed towards reflecting on their understanding of
creativity in fashion, their experience of the project, and their thoughts and feelings
towards sustainable design. For the main task, participants built three models that
represented their perceptions of sustainable design practice before, during and after
the project. Additional questions were used during the sharing process to help
participants elaborate on their thinking. The LSP session was recorded as an audio
file in order to be recalled in this paper.

8 Findings

Evidence that students’ attitudes towards sustainability and their design practice has
changed as a result of the project has been identified from the LSP workshop and
relayed verbatim here. Where appropriate quotes from students’ learning blogs are
used as they provide a rich resource for understanding their changing perceptions.

8.1 In a Bubble

While a small portion of students said they knew about sustainability before coming
to university, most said they had started the project with next to no knowledge of
the subject:

I knew nothing about sustainability... this is me when I was learning about it and it is like a
lightbulb
this is me at the beginning, in a little bubble, not knowing really what is going on

This is me at the beginning and I’m not thinking about anything that I use like when I make
things, being quite wasteful and not thinking about the environment or anything and just
doing anything I want.

Closely related to this was a sense that, although they knew some of what ‘goes
on’ in the fashion industry, they knew they had ignored it:

Before uni I kind of knew what was going on but I didn’t really ask questions, so kind of
like a closed window, I just didn’t even get involved.
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8.2 Limited to Recycling

Perceptions prior to the project of sustainability and what it means for a designer’s
creative practice were frequently described in terms of being boring and limited to
certain materials and styles.

I used to think of sustainability as like recycling and stuff but now I think about not just
recycling, like how I can actually use sustainability in my work

I think I always thought that it was just about recycling and using biodegradable stuff and
that it is always in greens and browns

[I] had a very closed mind about what [sustainability] actually was and thought everything
was kind of like green and hippie

8.3 New Concern for the Traceability of Their Materials

Materials are an inescapable aspect of current fashion education. It is common
practice for students to purchase virgin material, which has not been previously
used or processed, in order to complete design and make projects. Many students
expressed a new concern for the traceability of materials and what happens
throughout the lifecycle of a garment. For some this was recyclability, but for others
it was informed by social issues, such as animal welfare and working conditions.

Before I obviously used to use any material just that I liked the look of, whereas now 1
would probably, obviously think more about what it is made of and if it was to get thrown
away, what effects it would have on the earth.

I think now maybe I will consider more about where materials come from and where they
are sourced from and look into more slower processes like what I have been experimenting
with throughout the project

At the start I was just looking at the colour and the fabric or something and that attitude
towards sustainability has changed and now at the end it is something I would think about
when I buy material

Before completing this project I felt that sustainability was very limited in terms of what
you can design, I felt it would be all organic fabrics and browns and greens, however this is
not the case at all and in some ways it makes the designer have to work more creatively by
designing with a problem and limited amount of resources.

8.4 Fun and Freedom

Having held ideas that sustainable design was dull and limited, students articulated
what they perceived to be surprising, namely that they found it enjoyable! Where a
dichotomy had existed between creative freedom and sustainable design, new
perceptions had arisen that countered this.



322 A. Langdown and E. Hannan

Sustainably and fun and interesting stuff can co-exist.
you have got more freedom with it than you think you do

I feel like it has opened my eyes more. I have more, you know, [more scope], more options
than I did before. I was very closed minded before.

I just thought sustainability was just like biodegradable stuff and things that are like dull
and this project has shown me that you can still make whatever you want still, you just have
to think about where the fabric comes from.

acting sustainably doesn’t have to be restricting. In fact, I believe that having to upcycle and
make the most of my limited resources has forced me to be more creative

8.5 Emotional Responses

Two students expressed a change in their emotional response to issues surrounding
the environment, particularly the sense that they felt their design practice had been
self-centred.

looking back on it seems that I was quite selfish
I was thinking about other people so I was happier. I wasn’t just selfish about me.

I really truly believe that I will continue to work sustainably wherever possible as it’s
something that I now feel very strongly about

8.6 Broader Communities

The act of sharing learning through a blog and Skype has enabled students to see
they are part of a much broader community.

We then exchanged information about our project.. Which was called “soil to skin.” About
the production and process of wool. It was a very interesting lesson and It made me realise
that although we’re studying completely different subjects.. We’re very much alike!! We
both care about the production and where our materials are coming from.

The top picture shows our class and the students we Skype in Allegheny ... a gold crown to
symbolise our realisation that sustainable fashion is the best option and how United if we all
commit to it we could make a difference.

8.7 There Is More to Fashion Than ‘The Look’

After expressing that sustainability encompasses more than they originally thought,
some students reflected that they were thinking about further dimensions to their
practice.
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I should think about things other than just the design and what it looks like. I should think
about where it is going to be sourced from and like is it more sustainable and does it make a
difference

I have different priorities to kind of think about, what kind of designer should I be looking
up to or what should I think about when I source my fabrics

This student spoke about seeing the production of fashion in a different way and
shows initial understanding of how adaptive creativity demands a different position
for the designer.

[The model] represents how I became interested in how the hierarchies are broken and it is
like designer and consumer are equal

Another noted how the process of designing sustainably could be collaborative.

These [aspects of model] are like everyone else’s ideas pitching in, like the little eyes and
the head, like collaborative and bouncing off other people’s ideas

8.8 Inconsistencies

Our findings echo with Winter and Cotton’s study (2012); students identify
inconsistency and ‘patchy’ delivery of ESD in the curriculum.

I feel like, at the very beginning, I was getting interested in it but then it completely
disappeared and wasn’t interested in it anymore and now it has come back but stronger

9 Discussion

Whilst this is a small project and therefore broad generalisations should be avoided,
the findings offer some points for discussion and possible wider implications for
ESD in Fashion design studies.

The reflective workshop proved to be a useful tool for eliciting responses about
the students’ perceptions of sustainability. A common process of transformation
was revealed: from knowing little or nothing about sustainability, most students
described a new level of awareness and a keenness to explore alternative ways of
working.

Students’ resistance to engaging with social and environment issues prior to the
project was wrapped up in the misconception that sustainability was ‘just about
recycling and using biodegradable stuff’. It was ‘green and hippie’. These ideas
deterred students because they saw this as a restriction on their creative freedom.
When one student said ‘acting sustainably doesn’t have to be restricting. In fact, 1
believe that having to up cycle and make the most of my limited resources has
forced me to be more creative’, they expressed a kind of revelation. The sustainable
designer had been liberated from simply recycling to being a resourceful and cre-
ative maker. Sustainable design was not a ‘style’ anymore, but encompasses many
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appealing traits, and by moving beyond one-dimensional transgressive creativity,
they discovered more, not less, creative licence.

It is clear that students became more concerned about the raw materials they use
in their designs as a result of this project. This demonstrates their engagement with
the environmental, economic and social issues as they no longer felt that any fabric
would do. They no longer felt that the primary role of the project was to produce an
artefact at any cost; without questioning the source of materials used. They indi-
cated that they were more inclined to think critically about the context for their
design work and to use a more adaptive approach, both characteristics of the
autonomous designer.

Further than this, students felt empowered because acting sustainably was within
their control and still allowed them to be creative. Several stated that they intended
to change their practice to encompass sustainable materials in the future. This
feeling of empowerment is important as it means that they are more capable of
becoming agents for sustainable design and forces for design activism.

However, it should be noted that although most of the group said they cared
more about the origin of the materials now, it was most definitely a ‘maybe’ as to
whether they would actually use ethically sourced or locally sourced materials in
future projects. It was clear to the authors that students were wrestling with a
dilemma of wanting to continue being sustainable, while at the same time knowing
this would be difficult to achieve in all projects.

Perhaps not demonstrated in the findings, but apparent from student’s blogs was
that ESD gained more credibility and relevance with the students when they were
able to discover good role models. Signposting students to designers who use
adaptive creativity, and work effectively with ‘slow design’, helps students to gain a
deeper understanding and acceptance of sustainable design practice. Furthermore,
the element of collaboration seems to have bolstered their confidence, and reori-
ented them towards a broader world view, beyond their own interests.

However, they noticed when sustainability ‘disappeared’ from the curriculum.
They lost interest in it because it was not an explicit requirement in their other
projects. Therefore, ESD needs to be embedded throughout the curriculum in order
to maintain its relevance. This backs up arguments for integrating ESD throughout
the curriculum, not just in stand-alone projects.

10 Conclusion

The intention of the student project reported here was to provide fashion students
with a multidimensional learning experience that would help to challenge their
preconceptions about fashion design. It was hoped that this would enable them to
make the transition from the individuation trend associated with self-absorbed
projects, to a position of autonomy (Castells 2012), from which they were more
able to confront the unsustainable aspects of fast fashion, and to see design as
something more than purely cosmetic.
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Prior to attending university most participants had little knowledge about the
issues of sustainability facing the fashion industry. On the whole, they put their own
desire for differentiation before ‘real world’ issues.

Sustainable design was perceived as dull, and designing sustainably seemed to
suggest a curtailing of their creative freedom. There was little incentive for them to
engage with adaptive forms of creativity that could provide innovative solutions to
real world problems.

The project successfully presented sustainable fashion without its sense of
worthy ‘hair shirt’ and introduced a degree of novelty and playfulness to teaching
sessions.

The participating students were guided towards examples and role models who
are demonstrating adaptive forms of creativity, as exciting as any presented in
fashion media. The students who actively engaged with the project tended to be
more willing to let go of preconceived ideas about sustainable design.

A level of autonomy was achieved through the process of collaborating and
networking, both within the group and with its overseas partners. This allowed the
group to build their confidence and understanding, and ‘to have more intense
attachments in the world and feel more fully a part of it’ (Lenvinson 1978: 195.
cited in Tennant 1997: 51).

The students’ comments might be interpreted as an indication that they are
beginning to realise that they can work within the demands of sustainable practice
and still satisfy their desire for self-expression and differentiation. However, the
fashion curriculum must be aligned to reward adaptive creativity if progress
towards a sustainable future is to be ensured.
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Mark C. Mifsud

Abstract

The study is an evaluation of a module addressed to student hotel managers
entitled—‘Sustainable Tourism’. The module was carried out through a face to
face teaching environment and in the field with student hotel managers. The
main aim of the module was to improve the environmental knowledge and
technical abilities of hotel managers and increase their awareness on sustainable
development and its application in the tourism industry. The study involved the
use of a mixed method approach. The qualitative data was supplied through the
use of a number of open ended questions in which the students could write down
their feelings and opinions, while a questionnaire with a number of close ended
questions supplied quantitative data. The research also utilized a number of
sessions in which the participants had to come up with a thematic project that
focused on evaluating the current sustainability of a hotel and formulating a
strategic plan to move the hotel towards improved sustainability. The research
identifies a number of areas in which the module was very effective (such as in
the fieldwork) while it also highlights a number of areas which require
improvement (less scientific verbiage). Overall, the module was found to be very
effective in increasing the knowledge, awareness and attitudes of the students
towards sustainable hotel management in the Maltese Islands. The individual
project was seen as being highly effective in nurturing the skills required by
student managers in order to properly guide the industry towards sustainability.
The study proposes changes to the curriculum, in the pedagogy and method-
ology so as to increase the effectiveness of the module in developing tourism
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managers which are not only knowledgeable and aware of sustainability and its
application in the industry, but which are also able of positively influencing the
knowledge, attitudes and behavior of tourists and staff towards the environment.

Keywords
Student hotel managers - Course development - Course evaluation - Sustain-
ability mixed methods

1 Introduction

The usefulness or otherwise of a ‘sustainable tourism’ module for student hotel
managers at diploma level has never been studied in the Maltese context. This study
is an evaluation of the delivery of the unit and an analysis of student perceptions on
this innovative module in the Maltese context. The module was mainly delivered
through the use of lectures and a fieldwork session. The main aim of the module
was to improve education for sustainable development knowledge, skills and values
in student hotel managers and it mainly addressed local students through its con-
textualization. The perception of environmental issues, attitude and knowledge of
students following such a course is of great importance as knowing what students
think about environmental issues will encourage pro-environmental education
(Pawlowski 1996) and also because the involvement of students in decision-making
and the implementation of environmental and developmental programmes is critical
to the long-term success of Agenda 21 (UNCED 1992).

2 Background to the Study
2.1 The Maltese Environment

The Maltese islands are a small archipelago located in the centre of the Mediter-
ranean. The Maltese archipelago comprises three inhabited islands—Malta, Gozo
and Comino—with a number of uninhabited smaller islands. The most serious
environmental problems arise from the fact that Malta is one of the smallest states in
the world and one of the most densely populated. The high population density is
augmented further by high tourist arrivals of about 1.2 million yearly (Mallia et al.
2002). The main environmental issues on the island include waste production and
management, reliance on fossil fuels for energy production, high private motor
usage and freshwater production requiring a high energy input.
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2.2 Local Environmental Education Development

Environmental education in Malta started off with environmental NGOs in the
1960s, mainly in response to the major environmental issues on the island. The
awareness raising campaign was a very long affair, hindered in its development by a
number of factors that lead to the slow growth of environmental education in the
islands (Mifsud 2009). These factors include:

e the highly competitive educational system;
e the non-committal policy of the government;
e the colonial mentality.

In the formal education sector one of the major problems is the dominant edu-
cational ideology that suppresses creativity and rewards rehearsed words in
examinations. Individual teachers who are interested in the environment may
attempt to highlight environmental education, but the majority of teachers are
hampered with little timetable time and lack of locally produced resources. Some
materials currently used in schools were produced for use in other countries, and
their transferability in the local context should be cautiously studied (Mifsud 2012).

With regards to the local government, it is apparent that the Maltese government
mainly funds projects that have short term goals. Additionally, the lack of a clear
national policy on environmental education has resulted in a waste of human
resources and the shelving of long-term environmental education initiatives. Due to
the fact that Malta was a colony for a long time, a number of anthropologists have
indicated that the Maltese people seem to have a problem realising they own the
island itself and its environment (Boissevain 1990). Subsequently, they do not
attach much importance to the outside environment. Furthermore, although the
Maltese native language is taught and understood by everyone, the English lan-
guage is still considered to be more prestigious. The situation started to improve
mainly in response to the requirements imposed on the country by the European
Union. The government is now realising that the environmental education is an
effective and long-term solution to ensure environmental sustainability. Many
government officials speak of their commitment towards sustainability, but their
concern is mainly short-term (Mifsud 2011).

2.3 Sustainable Development and Higher Education

Sustainable development has increased in importance both as a concept and as
process within higher-education institutions in these last years. Such efforts include
highlighting sustainability as a key theme within teaching, learning and research
policies; increasing course content addressing sustainability; promoting initiatives
encouraging sustainable energy and waste practices among students and teachers
(Djordjevic and Cotton 2011). Nonetheless, evidence of efforts to include sus-
tainable development related to the student hotel managers within institutes of
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Fig. 1 The developmental Development of new module at ITS
process of the sustainable
tourism module Contextual analysis of other similar

courses in other regions

. 4

Designing of the Unit - Sustainable Tourism
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Delivery of the Unit with students — cyclical feedback
Eventual collection of qualitative/quantitative data

. 4

Modelling course needs — Course refining

higher education appears to be limited, with most of the courses having a more
general focus. Notable efforts include courses such as those by the University of
Manchester which offers a wide range of sustainability courses including courses
addressed to hospitality professionals which emphasise positive change rather than
on the threats posed by global environmental problems (Dobson and Tomkinson
2012).

2.4 The Institute of Tourism Studies and Education
for Sustainable Development

The Institute of Tourism Studies (ITS) was established in 1987 and focuses on the
changing needs of the Travel, Hospitality and Tourism Industry. ITS aims to
produce professional personnel who are able to guarantee an excellent standard of
products and services within the Hospitality Industry. The institute provides a range
of courses at different levels and aimed at different tourism professionals including
in the culinary arts, tourist guiding and in management. Each course is made up of a
number of modules and a new module termed ‘Sustainable Tourism’ was designed,
developed and introduced in 2013. Figure 1 illustrates the main processes involved
in its formation. This particular module and its first participants are the focus the
present study.

3 The Module Structure

The Module aims at instilling in students the significance of sustainable tourism.
Sustainability issues are discussed from the social, the economic, the cultural and
the environmental perspectives. The issues presented are coupled with field
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Topic Number | Study Area

1 The Environment — An Introduction

2 The Environment — Introduction to the main global
issues

3 The Environment - Waste/Water/Energy/Pollution

4 The Environment - Land Use Management/Social and
cultural Issues/CSR

5 Case Studies

6 Sustainable Development

7 Case Studies

8 Sustainability Principles

9 Case Studies

10 Carrying Capacity, Limits to Acceptable Change

11 The Physical Impacts of Tourism

12 Strategies for managing Impacts

13 Eco-Certification

14 Global Synoptic Case Seminars

15 Field Activity

Fig. 2 The structure of the sustainable tourism module

observations. The module is structured (see Fig. 2) through a philosophy that will
enable students to study tourism related sustainability issues in practice and in
different contexts and encourages students to access and critically evaluate research
and to develop the skills and attitudes necessary to promote sustainable lifestyles.

The module starts by exposing the students to the main current global envi-
ronmental issues and then focuses on the local environmental issues which may be
produced by tourism and tourism related activities. The unit then moves on to
discuss the nature of sustainable development and the various principles of sus-
tainability. Furthermore it lays down the principles of intergenerational equity,
carrying capacity, resilience, consensus building, mitigation, viable economy,
indigenous culture and quality of life. The unit also examines a large number of
case studies, both local and global that portray both successful and inadequate
attempts at sustainable tourism in order to understand the underlying frameworks.
The unit then moves on to discuss the current local state of tourism and the tourism
industry with a special focus on sustainability. This also includes current man-
agement practices with regard to water, waste, electricity generation and corporate
social responsibility. A number of local tourism related concerns are scrutinized,
including important areas such as Hotels, Natural Parks, Agro-tourism activities,
travel agencies, Natura 2000 sites, eco-tourism, green tourism plans, sustainable
tourism projects and eco certification. Although the local arena is the main focus of
the unit, opportunities are provided to help students frame local issues within a
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global perspective. A main component of the course is the actual fieldwork in which
the students choose a hotel and evaluate its sustainability drawing up a report and a
list of recommendations to move the hotel towards more effective sustainability.

4 The Study

The study involved the use of questionnaires that focused on gathering the general
socio-demographic student picture and an in depth student evaluation through open
ended questions during term time. The main thrust was to find out how effective the
module was being at promoting ESD and what avenues should be taken in order for
the module to become more effective. The reponses were categoried and a number
of themes emerged. The questionnaire was constructed following the examination
of other instruments in the literature (e.g., Mifsud 2010; Barrett and Kuroda 2002;
Eagles and Demare 1999; Gambro and Switzky 1996, 1999; Hodgkinson and Innes
2001; Kuhlemeier et al. 1999; Makki et al. 2003; Mogenson and Nielsen 2001; Fien
et al. 2000; Pawlowski 1996). The research identifies a number of different areas
which were effective in imparting knowledge, skills or values, while it also high-
lights areas which can be improved, changed or realigned in order to make the
module more effective and operative.

5 Outline of the Methodology

There were thirty six participants in this study which represent the whole cohort of
the students following the hotel managers course in Malta. The participants were
forwarded a questionnaire to locate their socio-geographical characteristics, and
eventually through a number of open ended questions they were allowed to write
their feelings and perceptions.

The analysis of the open ended was carried through an adaptation of the
approach identified by Vaughn et al. (1996) who suggested four processes:

1. identifying the big ideas—the participants’ words and ideas and the intensity
with which the participants responded provide an initial framework;

2. unitising the data—identifying units of information from the text that will later
become the basis for forming themes;

3. categorising the units—bring together the units of data identified above that are
related to the same content;

4. identifying the themes—after considering the big ideas and the categorisation of
the units the main themes are identified and refined.

The selection of the ‘quotes’ to include was informed by a professional judge-
ment of what was important and significant for the context of the study. This, in
turn, was based on the considerations of trustworthiness and transparency in
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qualitative studies, insights gained from the literature and the existing knowledge of
environmental education in Malta and the Maltese environmental-political-
educational context.

6 Limitations of the Study

One of the limitations of the study was the issue of time management as delivering
the questionnaire and collecting qualitative data used valuable course time which
had to be continuously sensible to the needs of the students. Another limitation was
the effect of the study on the participants responses as the study had to be carried
out during the course. This may have influenced the participants to be more
sympathetic in their answers to the course parameters. This limitation was partly
addressed by carrying out the research after the publication of the assignment
results.

Figure 3 illustrates the students’ socio demographic backgrounds. A number of
trends emerge:

Fig. 3 Socio demographic characteristics of students

Studants Azls Femzle
N=36
472% 528%
Ags 20and
18 17 18 12 over
Studants
27% 333% 25% 16.6% 222%
Geographic Studants
Location
South 25%
North 25%
Central 41.6%
Not specifisd 84%
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e The main entry qualification are a number of ordinary level subjects
Most students’ mothers and fathers not employed in tourism industry
The students’ geographic origin was spread across the islands, but a peak was
registered in the Central region.

7 The Findings
7.1  Results of the Findings from the Quantitative Analyses

No previous study had ever been made on students following the diploma for
management in tourism. The present study was of a mixed design. A short ques-
tionnaire with a number of course parameters was designed in order to give an
overview of the course and to act as a precursor to a more ‘personal’ qualitative
analysis. The quantitative results indicate a variety of responses from students in
most of the course dimensions which were examined.

Nonetheless, it is clear that students did find that the individual work was not
very effective (0 %), that the module was interesting (66.6 %) and the feedback was
effective and useful (69.3 %). A clear weakness in the course was identified as the
individual work, which was also corroborated in the qualitative analysis. Con-
versely, students appear to be much better off when working in teams and in
collaboration on their projects as more than 82 % agreed with this statement. Other
areas of the course structure had an average response throughout the continuum,
such as; course structure and the suitability of the teaching environment. An
illustrative set of quantitative findings from the study are found in Fig. 4.

7.2  Results of the Findings from the Qualitative Analyses

The present study has brought to the surface quite a range of views regarding the
module, its effects and the relation between tourism and the environment in general.
With no direct influence from the researcher, the participants introduced several
broad themes, the main points of which are summarised below.

7.3 Main Themes

Our Project

Changes in Perception

A New Dawn

Strengths and Weaknesses
The Future.
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Strongly agree Not Disagree | Strongly
agree certain disagree

The module covers the outlined scope, aims 33.3% | 30.6% | 30.6% 5.5% 0%
and objectives
The module as a whole was well-structured 30.6% | 66.6% | 2.7% 0% 0%
The intellectual demands made on you were 333% | 33.3% | 33.3% 0% 0%
appropriate for the level of the course
Were you satisfied with your own level of 16.6% | 333% | 50% 0% 0%
preparation and participation
The module materials were adequate 30.6% | 63.9% | 5.5% 0% 0%
The feedback was adequate 69.3% | 30.6% 0% 0% 0%
Teaching methods were adequate 50% 33.3% | 16.6% 0% 0%
The availability of reading materials listed in 333% | 33.3% | 33.3% 0% 0%
the bibliography was reasonable accessible
The course was interesting 66.6% | 30.6% | 2.7% 0% 0%
The course was difficult 16.6% | 333% | 25% 25% 0%
The course required too much effort 66.6% | 30.6% | 2.7% 0% 0%
Adequate support was provided 66.6% | 30.6% | 2.7% 0% 0%
The teaching environment was adequate 333% | 333% | 16.6% | 16.6% 0%
Project supervision was adequate. 333% | 33.3% | 166% | 16.6% 0%
Tutor interaction during feedback was 66.6% | 30.6% | 2.7% 0% 0%
adequate
Group work was effective 16.6% 66.6% 8.3% 8.3% 0%
Individual work was effective 0% 0% 693% | 30.6% 0%

Fig. 4 Selected quantitative results

7.3.1 Our Project

Many students reported that the project was a very important part of the module and
that it relates theory to practice. Another advantage of the project was the fact that
the students had to work in teams and collaborate together to achieve the desired
outcome. Collaboration appears to be very important for this particular group of
students. Most students also exhibited a sense of pride and ownership when they
collectively presented the project.

I came to learn about the sustainability of some local hotels, and the hotel I studied in much
more detail, have developed a more insightful outlook towards the environment and have
acquainted myself with some local indigenous creatures and their danger of extinction.

The project allowed us to work as a team and study a hotel we wanted to study We were
also able to propose some ideas on how the hotel can become more sustainable.

7.3.2 Changes in Perception

Many students reported a variety of changes in their knowledge, awareness or belief
systems that occurred throughout the module and because of the module.
Nonetheless, most of the students did not focus on any particular attitude or action
and just mentioned that there was a positive change.

Yes, I learned stuff I didn’t know before that made me aware of some situations. I improved
my knowledge.
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I got to know how the environment and the hospitality industry are related and in the
future when I will have my restaurant, I will have an ecological one that will care for the
environment.

I am now more aware on what humans are doing and how it is affecting our planet.

7.3.3 A New Dawn

A number of students reported a number of changed behaviours or personal world
views due to the teaching and learning that occurred during the module. Some
students mentioned a positive change in lifestyle while others mentioned the
development of leadership skills and the increased importance of being environ-
mentally friendly.

Yes, because now I try and be more environmentally friendly and aware.
If everyone does something to change our lifestyle it could really help the environment.
Yes, because it made me more into a leader (environmental) and helped me to take care
of the environment and others.

7.3.4 Strengths and Weaknesses

Students mentioned a large number of areas which were considered to be strengths
and others that were considered to be weaknesses. The following points illustrate
the wide ranging strengths and weaknesses as identified by the participants:

Strengths

Increase in environmental awareness

Discussions on environmental issues

Ideas on pollution reduction through simple changes in workplace
Teamwork during lectures and project

Presentations about fieldwork done collaboratively.

Weaknesses

e Sometimes difficult to see applicability to the industry so early in the course
Not enough practical lessons
More useful if these lectures are held at the end of the course rather than in the
first year
More outdoor activities
Module too broad when compared with other modules.

7.3.5 The Future

When discussing their opinion on the future of the module, most students men-
tioned that the module should increasingly cover the issue of food waste in the
tourism industry, an area which was not adequately covered in this initial module.
Other students mentioned the importance of increased field visits and some also
talked about the importance of reducing some scientific detail to make the module
more approachable to all students.
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Increase the parts that have to do with food waste and food production and the tourism
industry. Like I said, it is important to emphasize more on food waste as it is very important
in our sector.

There is a big need for much more outdoor activities to see everything with our eyes
rather than to examine them only through a picture.

There was too much detail about the environment when maybe with less detail we can
still understand how to make a change for the better in our workplace.

8 Conclusions

The research has identified a number different areas that need to be addressed in
order to make the ‘sustainable tourism’ module more relevant and effective with
students in the management side of the tourism industry. These areas include:

—_

. a more effective and meaningful starting time for the module—which
should be later on in the course so as students would be able to more
easily make the connection between sustainability and the tourism
industry.

2. achange in the module content to afford increased importance to food, in
particular food waste and the importance of local food in the tourism
industry in order for it to remain sustainable.

3. an increase in field activities—a more practical, hands on approach will
lead to a better understanding of how the tourism industry is trying to
infuse sustainability principles in its operation.

4. increased importance afforded to collaborative activities and a reduction in
individual work—from the study, collaboration appears to be key in the
formulation of solutions toward sustainability in the industry.

5. streamlining of the module in order to reduce scientific jargon and make

the module more accessible to students.

All these suggestions must be examined for incorporation in the next module in
order to increase effectiveness. A visual model that illustrates the necessary changes
is depicted in Fig. 5.

This baseline study identified essential matters that need to be addressed in order
to improve links between sustainability and hotel managers. The qualitative and
quantitative methodology employed to uncover these findings may be applied in
other countries following careful contextualization. Further research should be
carried out on future student cohorts of this module to further improve the effec-
tiveness of its teaching and learning model. Comparative research with other similar
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Meaningful
commencement
time

Module
streamlining

Sustainable
tourism
module

Increased
collaborative
activites

Fig. 5 Modelling of course evolution

modules in the Mediterranean, European and World regions would help to build a
more universal module which should nonetheless be properly contextualized in
each region in order to make it more relevant to the different realities.
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Abstract

The student-led project organizing the event Dies Oecologicus, which aims for a
whole institutional change by initiating a bottom-up sustainable development
process, is described. Driven by the need for a more prominent role of
sustainability in the university’s curriculum, the daily lives of its members, and
the governance and administration of the organisation, the initiative started off as
an interdisciplinary student-led project. The university-wide event was realised
based on an assessment of conducted interviews with change agents (at the
University of Hamburg and other universities) at all levels of the university from
several disciplines and faculties. The event Dies Oecologicus has been
acknowledged as a single contribution to the UN Decade Education for
Sustainable Development (DESD). During the event Dies Oecologicus partic-
ipants from multiple backgrounds reflected on, discussed and created possible
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concepts of a curriculum on ESD, student-led projects and the reduction of the
ecological footprint of universities. The possible concept(s) for a curriculum on
ESD was based on sessions focusing on identifying essential content, adequate
didactical methods and feasible curricular realisations and integrations. Results
of the project were summarised in an evaluation booklet, distributed throughout
the university. This participative process has proven to be a successful strategy
to overcome resistance to change, influencing current reforms, empowering
change agents and establishing a network. Several changes on a personal,

personnel, institutional and regional level are described.

Keywords

Student-led project - Sustainable development - Institutional change at

university

1 Introduction

Society faces many connected and interdependent crises, e.g. climate change and
loss of biodiversity (Rockstrom et al. 2009). Humanitiy faces a second reversal of
the relation between humans and nature: To survive, humanity needs to care for
nature and not fight against it as it has done in the past (Stengel 2011). To overcome
these crises, a huge transformation is needed (WBGU 2011). Key factors are
education for sustainable development (ESD) and whole institutional change
everywhere (UNESCO 2015). SD has been a key term for any institutional change
since the Brundtland report pushed the concept into the limelight (UNESCO 2015).
In the spirit of the claim ‘think global, act local’ there are many topics and problems
to act on locally, for example Universities need transformation, e.g. integrate
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interdisciplinary studies, environmental education and push awareness (United
Nations Conference on Environment and Development 1992). Universities play an
important role and have a special responsibility in this process for transforming
cities, regions and the world because they can analyse the drivers of unsustain-
ability, develop sustainable alternatives, broaden the minds of future
decision-makers as well as educate change agents and be role models for other
public institutions (e.g. Drupp et al. 2012; Tappeser and Meyer 2011). But the
progress within universities is seen as slow (Miiller-Christ 2014). To bring new
momentum and action to the process, a small interdisciplinary group of students at
the University of Hamburg (UHH) started a movement for SD, aiming to implement
sustainability in the university’s curriculum, the daily lives of its members, and the
governance and administration of the organisation itself. The group focused its
activities on ecological aspects because this was recognised both as a deficit and as
a key issue.

In this article the authors report on the student-led project as a best practice
example for SD in higher education institutions (HEIs). The project took advantage
of several windows of opportunity that had emerged in the form of curriculum and
administrative reforms at different levels of the university. The project is backed by
experiences from other institutions and recent research which confirms that ESD is
a key driver for SD in society at large.

The project aiming to realize the event Dies Oecologicus was based on four
principles: inclusion, learning-by-doing, voluntariness and grassroots democracy,
and living our vision. It went through three different phases: grounding, planning
and realisation, and summarizing. Each principle and phase is presented in more
detail below. Furthermore, it is pointed out how each of them contributed to the
project’s success. While a direct measurement of success is not feasible, there is no
doubt that the movement for SD at the UHH is flourishing—and that the event Dies
Oecologicus played an important role in making that happen.

2  Scientific Framework on Sustainability in Higher
Education Institutions

Before reporting on the project, the relevant literature on sustainability in HEIs is
briefly reviewed. The discussion about sustainability in HEIs was triggered by
important decisions at the international level. The first step was taken at the United
Nations Conference on Environment and Development in Rio de Janeiro in 1992,
and it was followed by the confirmation of the need for sustainable development in
education through the UN DESD between 2005 and 2014 (Barth 2013). The
concept of sustainability and SD has been gaining importance for academic life
(Leal Filho 2010), and in particular there is an ongoing discourse about how to
create sustainable HEIs (Leal Filho et al. 2015). Two different approaches have
been proposed: top down and bottom up (Brinkhurst et al. 2011). Endorsers of the
top down approach argue in favour of the advantages of projects that are borne by
the highest level of the HEIs’ management, while the bottom up approach promotes



344 M. Block et al.

a grass roots movement increasing engagement, interaction, and critical reflection
of students and hence supporting a broad learning process within HEIs (Biedenweg
et al. 2013). Many HEIs have started sustainability programs (Shields et al. 2014),
and report on them with explicit reference to the top down (Bilodeau et al. 2014)
and bottom up approaches. However, many initiatives have been a mixture of both
approaches called ‘intrapreneurship’ (Brinkhurst et al. 2011). Intrapreneurs are
actors who move within the boundaries of large institutional structures, bringing
together grass roots ideas and swaying the direction of future projects; their ideas
start from the bottom but are supported by the leaders (Lee and Schaltegger 2014).
From this intrapreneurship perspective, the persons making these sustainability
initiatives successful are at the middle levels of the HEIs’ management (Brinkhurst
et al. 2011).

The literature on SD at HEIs has developed a conceptual framework and
conducted case studies and comparative analyses (Karatzoglou 2013). The more
conceptual literature argues that SD should be pushed in all the dimensions of the
HEIs, i.e. education, research, outreach and campus operation (Amaral et al. 2015).
Implementation of sustainability at HEIs (Fadeeva and Mochizuki 2010) and their
role in transforming society have received special attention (e.g. Stephens et al.
2008; Ferrer-Balas et al. 2008).

Several case studies report from projects implementing sustainability at HEIs
from around the world (Lopez 2013; Chikami and Sobue 2008). A prominent
example is the Research Centre of Expertise (RCE) in SD that has been created to
tackle the challenges and opportunities of the UN Decade of SD. Experiences from
participating institutions have shown how cooperation between various actors of
society (e.g. HEIs, governments, communities, schools, etc.) improve sustainability
within these regions (van Dam-Mieras and Leman Stefanovic 2008; White and
Petry 2011; Sedlacek 2013; van Dam-Mieras et al. 2008a, b). Lehmann and Fryd
(2008) study how HEIs and cities could work together to implement SD.

All in all, sustainability initiatives have played an important role in changing
students’ perceptions. These have often been driven by the teaching side, i.e. by
courses covering SD. Broadening the minds of future decision makers is crucial, but
changes in the curriculum are more likely to be effective in the long-run (Zeegers
and Francis Clark 2014).

Many courses and programmes on sustainability from top down, bottom up and
mixed approaches have been evaluated (Wiek et al. 2014), and for the most part the
assessments have been positive. Yet it has to be noted that most of the evaluations
have been carried out by the persons in charge of the course or programme, which
might produce a biased perspective. Nevertheless, the literature recommends
introducing the ideas of SD into the curriculum to foster SD within the HEI and
more importantly of the society at large (Davison et al. 2013). The United Nations
Conference on SD in 2012 stated that it is crucial to “teach sustainable development
concepts, ensuring that they form a part of the core curriculum across all disciplines
[...]” (UNCSD 2012).
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Teaching on SD should be complemented by making sustainability a core
objective of the university’s administration and governance, and by sustainability
playing a prominent role in the values and the mission statement of the university
(UNESCO 2015). Especially students have a unique role and potential in trans-
forming universities. They can start projects and do conceptual work which would
be done slower or not at all by other members of the university (Drupp et al. 2012).
Looking from an organizational perspective it is important to understand Univer-
sities as “loosly coupled systems” in the sense of Weick (1976), orientated on
professionals and organized anarchy (Hiither 2010). In planning projects aiming to
transform universities it is important to understand this aspect of their internal
decision-making processes (Hiither 2010).

3 Principles

In preparation, realisation and post-processing of the event Dies Oecologicus the
project team followed four principles: Inclusion, Learning by Doing, Voluntariness
and Grassroots Democracy, and Living our Vision.

3.1 Inclusion

The first guiding principle was to be inclusive toward people, perspectives and
positions. The ‘whole-of-university’ approach was chosen to include not only
students but also lecturers and administrative staff throughout the institution. To
link research, educational and operational activities toward sustainability, a
‘whole-of-university” approach was found to be effective to build trust among status
groups as well as creating an identity as a university of sustainability (Brinkhurst
et al. 2011; Mcmillin and Dyball 2009). Like successful initiatives on sustainability
some elements of top-down and bottom-up approaches were mixed (Wiek et al.
2014). Following Kezar (2011) the project team used networks and created coali-
tions with other groups to strengthen bottom-up elements of institutional change,
but also the support from the board committee of the university was actively sought.
Having a key role as students the project team was able to cross boundaries of
hierarchy and to engage in informal dialogues (Drupp et al. 2012). Additionally,
inclusion prevents resistance to change: Feeling included and being an active part of
the decision making process has been identified to be a key factor in change
processes (McKay et al. 2013). Moreover, sustainability is a field with a high
interdisciplinary potential (Leal Filho 2010). The vision of the project team for ESD
involves all disciplines, since future problems are complex and cannot be solved by
one discipline alone (Dale and Newman 2005; Blake et al. 2013). Therefore, the
inclusion of as many people as possible representing a wide range of disciplines
was desired to foster a dialogue without predefined results.
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Miiller-Christ (2014) suggests using the format of conferences because it is well
established within the scientific community and allows reflecting on oneself and
observing others. The aim should be to listen to each other and to start a constructive
dialogue with stakeholders in politics and society. It is important that from watching
and analysing changes the members of a university move on to transform their
institution and inspire others to do the same (Miiller-Christ 2014). In line with the
principle of inclusion, the conference format of the event Dies Oecologicus includes
key elements of bottom-up processes and has been found to substantially increase the
acceptance of change within institutions. This is especially relevant for loosely
coupled organisations in the sense of Hiither (2010). Since each discipline has its own
patterns, meanings, knowledge tradition, and code of conduct (Frost and Jean 2003),
interdisciplinary exchange and finding a common interdisciplinary way of thinking is
necessary (Schéfer and Schnelle 1983). The event format meets these needs.

The project team early on managed to attract a small number of patrons that
helped to identify and get in touch with key players relevant for the success of the
project at all levels of the university. This network greatly facilitated the objective
of making the project inclusive by allowing the project team to approach the
different status groups of the university and to identify interview partners that
formed an essential part of the grounding phase of the project.

3.2 Learning by Doing

Secondly, the principle of Learning by Doing was followed, in line with Aristotle,
who once said

For those things which we must do after learning, we learn to do by frequently doing; as by
building houses, we become house-builders, and by playing on the harp, harp-players; thus
by doing just things we become just, by temperate things temperate, and by valiant things
valiant.

Following Reese (2011) rather ‘trial and error’ was used instead of instruction,
practical experience instead of book learning and doing instead of excessive the-
orisation. Moreover, learning by doing includes constant reflection. On the one
hand, the teamwork including responsibilities, work capacities, occurring conflicts
and future strategies was reflected. On the other hand, the development and learning
of definitions, ideas, and concepts regarding sustainability was deliberated. Fur-
thermore, the project team kept an open mind to internal and external opinions,
ideas and recommendations. Also, learning by doing includes a high degree of
flexibility to change involving team constellation, windows of opportunities and
availability of support. In line with Drupp et al. (2012) student initiatives foster
students’ learning as an independent knowledge acquisition on sustainability in a
communicative environment.
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3.3 Voluntariness and Grassroots Democracy

An important feature was the way the project team was formed and how it organised
its work. Open membership guaranteed that all interested parties were able to par-
ticipate and due to the grassroots democratic decision making were able to make
their voice heard in the goal setting, implementation and evaluation of the project.
Voluntariness ensured that no one had to do anything they did not like to do, which
helped to keep up the high spirit that is essential for a student-led, unpaid project.
The project team also assigned specific roles to individual team members that
thereby became responsible for implementing a particular task or to represent the
project team at specific occasions or functions. Taken together these organisational
choices allowed the project to harness the mix of motivations and abilities of a team
drawn together by a combination of personal and political sympathies. With the
principle of voluntariness and grassroots democracy it was tried to reduce and deal
with typical challenges of student initiatives and projects like high fluctuation of
volunteers and a small number of participants (Drupp et al. 2012; Spira 2012).

In line with the project team’s wish for a democratic dialogue inspiration was
taken from the event “Dies Academicus”, a day of discussing and reforming the
curricula that is well established at universities throughout Germany.

3.4 Living Our Vision

Establishing a commonly agreed goal of the project, to work toward a more sus-
tainable university, and sharing common values and the other guiding principles of
inclusion, learning-by-doing as well as voluntariness and grassroots democracy has
been pivotal in successfully completing the project. This common basis allowed
solving the unavoidable internal and external conflicts generated by an ambitious
project aiming for institutional change. Articulating a vision also turned out to be
crucial in activating people and to motivate them to become a part of the change
process (Boehm and Staples 2005) in contrast to people using sustainability as an
empty shell. Moreover, the project team tried to work and live as sustainable as
possible (“walk our talk™), e.g. by using recycling paper, separating waste, a green
bank account etc.

4  Implementation

The idea for the project was created within a small interdisciplinary group of
students. As a first step, financial support of 3800€ for travel expenses, equipment,
flyers etc. was applied for and granted at a student initiative funding program at
UHH. Early on the DESD acknowledged the event Dies Oecologicus as an indi-
vidual contribution. The overall project surrounding the event Dies Oecologicus
was divided into three phases: grounding, planning and realisation, and evaluation.
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1. Grounding

In the first phase the common motivation and objective as well as what could be
learned from other universities was identified and what the state of affairs was at our
university. Starting from a group of four students that came up with the idea the first
important step was to attract more members and to discuss and agree upon a
common understanding of sustainability in general and the objectives and guiding
principles of the project in particular. At that point the project team was neither
familiar with the scientific discourse on sustainability in HEIs nor did it know much
about sustainability definitions. The project team needed to focus the project and as
explained above it was started with a focus on ecological aspects of sustainability.
Different definitions were discussed and an agreed-upon definition was put down in
writing. It was revised several times in the course of the project. At the end of the
project it read:

Ecological sustainability requires dealing with nature in a respectful and long-sighted way
and transferring this into one’s own lifestyle. As a result, resources can only be used at a
rate equal to their regenerative capacity or in non-destructive ways. This includes effects on
both current and future generations. Ecological sustainability requires education. As a
consequence, impulses to act both for individuals and for society as a whole are created.
This is a process and not an outcome. Ecological sustainability is closely connected with
social responsibility and economic sustainability. However, there are strict limits to the
extent these different dimensions are to be traded off against each other in situations where
they are in conflict.

Based on this definition the possible ways to implement SD in the university’s
curriculum as well as in everyone’s daily life was discussed. Within regular courses
sustainability could be covered by discussing different definitions of the concept,
teaching and testing strategies to educate on sustainability, studying specific
applications in real-world contexts, reflecting on personal habits and life-styles,
investigating the causes of excessive resource use including historical examples and
by highlighting the relevance of discipline specific theories and concepts for sus-
tainability. Reading an existing student-prepared sustainability report for the UHH
(oikos hamburg 2012) allowed identifying further change agents. The report also
showed that the current transformation process was mainly top-down and lacking
effort. The report also raised a number of questions that helped designing the
questions to be asked in the interviews that formed a crucial part of the project.
Furthermore, the project team cooperated with an interdisciplinary seminar called
“Energy transition at universities in northern Germany” and learned more about the
sociological and physical aspects of sustainability as well as decision making at
universities.

Using the information acquired the questions for the interviews with different
change agents were developed: students, academic and administrative staff working
on sustainability. The interviews were conducted to establish the state of affairs on
sustainability at the UHH. This included people involved in different board com-
mittees. The interviewees were identified by suggestions from experts and sus-
tainability as well as reform process involvement. The interviews were more than
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just tools to collect relevant information on perspectives, motivations and existing
projects and reforms on SD. They also established a broad network of change
agents that knew about the project, its objectives and to some extend started
identifying themselves with it.

Based on experiences during the first set of interviews the questions were
modified to include specific examples.

How would you define sustainability?
. Do you do something for sustainability

N =

e as a person?
e as part of your function within the university/institution?

W

If yes why and what? If no, why?

4. Can you identify and apply available knowledge related to sustainability within
your own discipline according to universities’ curriculum, daily lives of its
members, and the governance and administration of the organisation itself?

5. Where do you see (a) possibilities and (b) necessities to act sustainably at

universities?

e Which decisions have to be made and by whom?
e How can the different status groups at universities contribute to sustainable
development?

6. Which change agents work on sustainability at universities?

In order to learn from change agents at other universities, the universities of
Tiibingen, Potsdam, Liineburg, Bremen and Kiel, which are well known for
working on sustainability throughout Germany, were selected for our external
interviews. They were chosen, because each of them was interesting in several
aspects, e.g. the university was recognized for excellence in research by a federal
initiative (“Exzellenzinitative”), examples of established courses on SD, successful
student initiatives, eco-management-system, pilot projects. The universities of
Bremen and Kiel were additionally analysed by Hackstedt and Walz (2014).

2. Planning and Realisation

Secondly, the results of these interviews were analysed and discussed. In order
to get feedback and an external view on the data, results were presented in the
seminar “Energy transition at universities in northern Germany”. Mayor topics that
guided the planning of the event Dies Oecologicus were identified: The curriculum,
the students and the institution itself. To start a whole institutional change it was
decided to structure the workshop into different sessions (see Fig. 1). Teaching was
covered by four separate sessions because it is a very complex topic and the main
focus: (1) “Sustainability inflation? We need content!” about what content is
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challenges in implementing sustainability in teaching and (4) “Studium Oecolog-
icum synthesis” where the results of the other three sessions where combined.
Following up on the results of Walz and Hackstedt (2014) on the institutional
aspects, the session on a university’s ecological footprint and eco-management
systems was created. It had the title (5) “Sustainably governing a university—can
we reach the carbon neutral campus?” During the grounding it was found that
student-led projects are often facilitators for institutional change as has been
reported in the literature (e.g. Drupp et al. 2012). That is why the session (6) “Your
project?!” gave space to develop new student-led projects and to collect ideas. The
session (7) “Better together” focused on connecting existing projects because many
interviewees talked about being alone.

Each session was supported by an internal and an external expert/change
agent/stakeholder that the project team got to know during the grounding phase.
They were chosen due to their scientific expertise and/or their function within the
university. Moreover, a buffet of organic and fair trade food supported by a local
society educating and advising on organic food was organised. Participants could
have brunch while meeting others and exchanging ideas.

3. Summarising

The last phase of the project was dedicated to summarising main results. The
minutes and products of all sessions were collected and more descriptions (and
reflections) added to an evaluation booklet (Dies Oecologicus 2014), which was
handed over to most of the internal interviewees. Based on the results of the project
new steps, strategies and projects were planned.

5 Results and Discussion

It is quite difficult to define the outcome of the project, and even more difficult to
measure the impact of the day on SD at the UHH. The results are therefore seen as
part of the overall reform process, with the project team and the event Dies
Oecologicus having been (major) players therein. The sessions produced more
approaches and possible action points than can be named here. In what follows a
number of recent developments are listed that at least to some extent were brought
about by the event Dies Oecologicus and the change process it started.

5.1 Personal and Personnel Change

First of all, the project team gained new ideas on how to implement sustainability in
the university’s curriculum, the daily lives of its members, and the governance and
administration of the organisation itself.

The project team members became multipliers for their aims and principles:
They attended the 2nd WSSD conference September 2014 in Manchester, the
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Conference of the network of sustainability initiatives October 2014 in Bochum and
the European Green Office Summit October 2014 in Berlin. Also, the project team
was invited to present their project and their specific issues at a national education
conference organised by the German Council for Sustainable Development,
November 2014, in Berlin.

Certainly one of the most important results is the establishment of a working
group (“Studium Oecologicum”) as a follow-up project to implement SD in HEIs.
The group consisting of students and lecturers develops new courses with topics
related to sustainability and using new ways to teach, focused on education through
scientific research in groups, e.g. problem-based or project-based learning. This
illustrates how a student-to-university project transforms to a student-and-
staff-project according to Spira (2012) and through that confirms the initial prin-
ciple of inclusion.

Moreover, more people got involved and established their own working groups.
This development represents a new form of connecting members groups and shows
the effectiveness of boosting a movement by connecting existing players, adding
new ones and being visible to the public. People involved in the event Dies
Oecologicus and the project carried the ideas, especially on ESD, into their
departments and spread them among friends and colleagues. This enlarged com-
munity is of course able to further create ideas, new projects and add momentum to
the university’s transition process towards SD. Furthermore, sustainability was the
topic of this semesters’ university-wide “Dies Academicus”. Hence, the project
started as a bottom up movement and quickly received positive and supportive top
down resonance.

5.2 Institutional Change

The project revealed some of UHH’s forgotten roots from the 80s and 90s and
finally raised awareness for ESD and the need for a suitable governance structure,
e.g. a coordination position. Moreover, a new university-wide funding scheme for
student-led projects on SD was established. Funding student-led projects helps
overcoming typical barriers to student engagement (Drupp et al. 2012; Spira 2012).
Such projects increase quickly the number of people working on a topic and
strengthen the bottom-up approach. Furthermore, students are now involved in a
committee working on SD at UHH, and hopefully more participation is yet to come.

5.3 Regional Change

Due to intensive press coverage, the project has been highly recognized within the
region. The project triggered several urban gardening and greening initiatives.
Furthermore, currently developed courses on ESD will be open to all members of
society.
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Moreover, two students most active in organising the project were rewarded with
a prize of the council of future development of Hamburg (Zukunftsrat Hamburg), a
network for SD following Agenda 21.

6 Conclusion

The overall success of the event Dies Oecologicus is being the tipping point for
sustainable development at the University of Hamburg. The event Dies Oecologicus
has accomplished to build up a critical mass and momentum for the long and
potentially burdensome process of implementation and integration into existing
processes of institutional change.

The outline of the event Dies Oecologicus is transferable to other universities
and this paper strongly suggests strengthening students’ possibilities to participate
in university’s change process and encourages students to actively take part.

By following the principles of inclusion, learning by doing, voluntariness and
grassroots democracy while living the vision of a sustainable university, the project
team was able to take a first step into realizing this vision.
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