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Introduction:

Education for Sustainable Deve
complex and changing world
Wim Lambrechts
Department of Philosophy, University of Antwerp (UA), Belgium; holder of a Special
PhD Fellowship of the Research Foundation – Flanders (FWO), wim@lambrechts.org
James Hindson
Moreton Hall School and Sense&Sustainability, UK, HindsonJ@moretonhall.com

education for sustainable development (esd) has become an important iss
society. the united nations decade for esd (desd, 2005-2014) has encour
innovative approaches in education in order to contribute to the societal tra
towards sustainability through both the formal education system and non-fo
and informal learning settings (buckler and creech, 2014). furthermore, as l
does not take place in separate silos, the interconnection of different stake
is also seen as a necessity in esd. during the last decade an abundance
initiatives have grown at all levels in society. Governments have implemented
topic in policy briefings and educators and researchers have developed
for curriculum innovation and the integration of sustainability competences
society partners have developed initiatives to embed esd in non-formal setting
schools and teachers worldwide have started esd projects at the local leve
on a variety of topics.

despite the abundance of initiatives esd deals with a conceptual problem. a mu
tude of definitions and interpretations circulates about esd and this makes it
hard to understand the essence of the concept, let alone explain it to
who need to integrate it in their teaching. While it would stretch far beyond
scope of this introduction and this publication to dive into the many def
and interpretations of esd, it is worthwhile to take a pragmatic approac
adopt a working definition. the following might suit this purpose: “education
sustainable development is learning to think about and work towards a livea
world, now and in the future, for ourselves and for others, here and elsewh
the planet” (van poeck and loones, 2011, p. 5). the definition clarifies that esd
just adding sustainability as an extra topic to the curriculum, but rather enab
learners to contribute to sustainable societies.
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collaboration of schools and communities for sustainable development
2014). the objective of this publication is to provide collaborative exper
esd research and innovation. It provides a look back at initiatives during the d
and an outlook on future possibilities in the field of research and educ
sustainable development during the Gap.

the contributors of the chapters all come from different organisations
universities, secondary schools, non-profit organisations and governmental
and in itself this variety demonstrates the possibilities of connecting d
stakeholders through esd initiatives. the authors also come from a va
european countries (austria, belgium, Germany, Greece, hungary, Italy, poland
switzerland, united Kingdom), as well as some south-east asian countries (Kor
and malaysia).

the book is divided into four parts. part I. is devoted to networks and collabo
approaches for esd, and opens with a chapter on the ensI-network, whic
been active in the field environmental education (ee) and esd for thirty years.
second chapter focuses on an example of a strong and mature national netw
esd, the austrian network “ecologising schools” (ecoloG), while the third ch
provides insights into the process of initiating a new national network: Weec
chapter 4 describes the added value of the global network of the Regional c
of expertise on esd through a focus on the asia-pacific region. chapters 5 an
examine collaborative approaches between different partners, with case
of an intergenerational dialogue in austria and a local initiative focused on w
management in Italy.

part II. explores critical characteristics in esd. chapter 7 reflects on what h
when esd does not produce the results we expect or want. chapter 8 fo
on the role of education in times of uncertainty and the necessity of integra
knowledge uncertainty into the learning process. chapter 9 provides an inte
study of esd in remote communities and makes a call to introduce place-based
place-conscious pedagogies in teacher education. chapter 10 looks at the dif
possibilities of competences for sustainable development in higher edu
chapter 11 further elaborates on this topic and provides insights in how to e
young people’s competences to contribute to the sustainability transition. c
12 provides a case study in which local ecological knowledge is valued and i
ted in urban schools in malaysia.
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Environment and school initiat
a precious network for thirty
Christine Affolter
Environment and School Initiatives (ENSI) and Éducation21,
christine.a.affolter@bluewin.ch
Reiner Mathar
Environment and School Initiatives (ENSI) and Hessisches Kultusministerium,
reiner.mathar@t-online.de

ENSI HISTORY
environment and school initiatives (ensI) was set up as a research and develop
project of oecd ’s centre for educational Research & Innovation (ceRI) from
1994 and changed into a decentralized international network under the umb
of ceRI in 1995. as a result of a reorganization of oecd all decentralized net
became independent in 2002 and ensI was recognized as an international
profit-association in 2008. ensI is now an association under austrian la
is based at the ministry for education and Women’s affairs in vienna. the
network is financed by its members and through its own project work.

ensI cooperates with major international organisations such as unesco, une
unep (carpathian convention), Rce/un-universities, cee India, baltic21 and oth
the members of ensI are all experts coming from governments, interna
organisations, institutions such as universities, schools, nGo’s and civil
partners come mainly from europe, asia and australia. the network’s organisa
structure consists of a permanent board with a secretariat for daily busines
project coordination. ensI partners cooperate actively in projects proposed
to the general assembly and being planned and submitted by the secreta
cooperation with the interested partners.

through these collaborative processes ensI’s work and activities are dir
working environments and the needs of its members: the network prepares s
dies on teacher education, carries out research and develops guidelines for
oriented teacher education. ensI also organises studies on school developm
education for sustainable development (esd) and develops guidelines and qua
criteria through cross analysis of these studies. ensI influences policy decis
the international level by combining international processes of quality
ment and quality improvement and formulating guidelines and criteria. It supp
12

•
•
•
•
•

school and community collaboration for sd (codes, 2011-2014)
partnership and participation for sd (suppoRt 2007-2009)
esd in the carpathian region (casalen 2007-2009)
teacher competences for esd (csct 2004-2007)
school development through environmental education (seed 2002-2005)

partners in these projects came from the following countries - australia, a
belgium/flanders, canada, croatia, cyprus, czech Republic, denmark, fin
france, Germany, Greece, hungary, India, Italy, Japan, Republic of Korea, mala
netherlands, norway, poland, Romania, serbia, slovakia, slovenia, spain/catal
sweden, switzerland, united Kingdom, ukraine.

the outcomes of all five projects have delivered significant contributio
work of teachers, principals, authorities, teacher educators, students and r
partners.

WHOLE SCHOOL APPROACH - A RED LINE IN ENSI ACTIVITITES fROM THE
bEGINNING
In 2012 a unesco Report on the global status of esd is strongly emphasizing,
esd has to build up competences foR a more sustainable life and is not teachi
and learning about sustainable development only.
the concept of sustainable development has to change the general guid
and core elements of societies. that means esd is not about, but for sustainab
development. looking at esd from this perspective integrating topics of
nable development into the curriculum of just some subjects is not enough.
question is, what are the contributions of all subjects at school and all tra
the vocational sector? learners and educators must link the concept of sus
development to their subject and everyday practice of education. that includ
educational organisation or schools as an institution. however, a prerequisi
this is that sustainable development should not be seen as a closed concept
given solutions. It must be considered as an on-going process, finding new an
best solutions. that’s why esd should introduce the concept of life-long lea
everyone at school. While children stay at school they need the possibility t
lop and realise their specific concept of life-long learning. against this back
there is a need for change within the whole education sector. teaching, lear
student’s participation and cooperation with the local community and pa
in the society all need to change. Instruction must be replaced by co-constru
between students, teachers, parents, partner and experts from outside s
14

recruitment
of teachers

energy saving

qualifcation,
inservice training,
extending of
qualifcation

waste management
reduction and
recycling
auditing
meals at schools
care taking
mentorships
prevention

fair trade stores

local educational events

neighborhood cafe
public library
culture centers

district tours

associations / clubs

learning partnerships
thematically
cooperation
students exchange

management

planing of lessons
and learning offers
creating sustainable
concepts
school awards
support by alumni

Schoolprogram

sports and school
on the move
sustainable mobility
(walking bus..)

democratic practice at
school / participation

school live

school committee

teachers committee

students involvement

parents committee

working groups on
special topics

participation / eg.
studentʼs parliament

leisure
time

leisure time activities

parentʼs involvement

cultural events

sport events

sustainable construction of new buildings
and until renovations

school
garden

external evaluation /
school inspection

internal evaluation

pedagogical
meetings on ESD

team development

subject groups

design of school
campus

sustainable
procurement

planing of quality
development /
assessment

school building
and involvement
in design and
equipment

lessons and
learning offers

Whole school approach to ESD
with the focus on global development
School based curriculum

networks / cooperation /
partnerships with NGOs

school awards
project days and weeks
project- and class excursions
outdoor learning areas

professional
orientation

sustainable studentʼs enterprises

interns / practical
trainings

company visits

school
environment

steering and
management
of school

sustainable maintaining

school social work

local learning
landscape

citizens solar
systems on school
roofs

international
contacts

school
networks

school traffc security
and bike lanes
town twinning
school twinning

UNESCO Schools
eco schools

fair trade schools

schools for future

Quelle: Orientierungsrahmen KMK 2015, Reiner Mathar

Figure 1. Whole school approach
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codes’ overarching aim throughout the project from 2011 to 2014 was to e
and provide models, ideas, learning and teaching methods, case studies, tried
tested tools as well as helpful suggestions for reflection. a challenge for
approach to a thematic field lies in the diversity of stakeholders. hence
codes project team as well as in school-community collaboration projects,
started its work with an investigation of existing school-community collabor
focusing on the factors that made them successful. the context of the exist
studies and experience was diverse in terms of stakeholders, cultural backg
and countries and therefore demanded methodologies that respected an
nowledged diversity, developed its theoretical base and produced tools to f
practical applications. project partners, all of them experts in the field of t
and learning as well as collaboration analysed, developed and piloted meth
materials for collaborative partnership projects. codes tools for school-c
collaborations used the quality areas for such collaborations develo
publication ‘Keystones on school-community collaboration for sustainabl
lopment’ (espinet and Zachariou, 2014). these quality areas include participat
communication, learning, action, vision, resources, mandates and researc
codes partners have developed the following products:

• travelling Guide for school-community collaborations for sd (handbook
reflective practitioner) (affolter and Réti, eds., 2014);
• toolbox for school-community collaborations for sustainable develo
(methods, techniques and tools for collaborations) (maso, ed., 2014);
• Interactive Website for school-community collaboration (platform op
school and community projects);
• digital handbook for local authorities for school-community collabo
(Wagner-luptacik and smith, 2014);
• profiles of isolated communities and ways into integration (Research in co
ration with remote communities) (liarakou et al., 2014);
• Key stones on school-community collaboration for sustainable develo
(tool for reflection on the quality of school-community collaboration) (e
and Zachariou, 2014);
• selected cases of school-community collaborations for sustainable d
ment (selection of successful collaboration projects) (espinet, ed., 2014

THE fINAL EVALUATION Of CODES bY THE EACEA
the eacea (education, audiovisual and culture executive agency of eu) ranked
project as excellent. some of the challenges and highlights of codes are me
18
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potential to enhance innovative developments in education. In austria, one of
is the creation of the ecoloG school network that aims at ecologising schoo
establishing a sustainable school culture. ecoloG was set up as a network, n
to disseminate innovation and best practice, but also to fill a structural gap
austrian educational system.

THEORETICAL CONCEPTS Of NETWORKS IN EDUCATION
according to castells (2000), networks constitute a new social morph
society, where dominant functions and processes are increasingly organised
networks. these networks are enhanced through new information techno
that provide the material basis for their expansion throughout the entir
structure. castells (2000) conceptualises his notion of ’network’ as a highly
open system consisting of nodes and flows.

In the wake of these general societal trends and structural transformatio
works have also become increasingly attractive in educational systems. In th
systemic school modernisation processes were launched by policymakers, pr
by the need for reformatory change in the light of the results of inter
assessments such as the tImss and pIsa studies. since proclaiming “school aut
nomy” as key goal the central administration in austria has focused more and
on contextual activities whilst delegating responsibilities to decentralis
(posch and altrichter, 1993; fullan, 2007; Rauch and scherz, 2009). less bur
steering generates a need for alternative ways of coordination (altrichter,
Rieß, 2010), and intermediate structures (czerwanski et al., 2002) such as ne
are expected to fill a structural gap and take over functions traditionally a
to the hierarchy. Ideally, networks are conceived as an interface and effecti
of pooling competencies and resources (posch, 1995; oecd, 2003). as interme
structures, they manage autonomy and interdependent structures and proce
and try to explore new paths in learning and cooperation between individuals
institutions.

per dalin‘s (1999) description of how networks function in education is an imp
theoretical basis underlying the formation of the ecoloG network. accordin
dalin networks have four functions. firstly they have an informative functio
becomes visible in the direct exchange of practice and knowledge for te
and schools, and through the network acting as a bridge between pract
knowledge. a second function is to enhance professionalism. through netwo
opportunities for further learning and competence development are encour
22

of approximately 6,000 schools in austria) with about 90,000 students a
rently engaged in the network. six university colleges of teacher educat
participate and many others are reached by the website, teacher in-service-tra
seminars and newsletters.

ecoloG is based upon an ensI approach (ensI, 2014): the mutual intention
goal of network members and esd-schools is to analyse the ecological, tech
and social conditions of their environment and, on the basis of these results
objectives, targets, concrete activities and quality criteria, to be implemente
evaluated. another objective is cooperation between schools, researchers,
education as well as instructional management. students as well as all the o
actors within schools should be involved in a participatory way and collabo
with authorities, businesses and other interested parties is encouraged.
concern that the network focuses on include among others saving resourc
energy, water), the reduction of emissions (eg waste, traffic), spatial managem
(from the classroom to the campus), the culture of learning (communication
1
nisational structure) health promotion and opening the school to
the commu

one area of work focuses on the reorientation of technical and vocational
and training in support of sustainable development and the transition to a gr
economy. since 1992 a whole range of training on environmental, health and
aspects have been offered in austrian vocational education and training syst
curricula have been developed as a result.

How are ECO-Schools supported and what are the incentives?
In order to provide support, bmbf organises network support structures. th
mentioned below meet twice a year centrally and also function in their
most of the people involved know each other and collaborate in different pr
as well as the network.

• the ecoloG regional teams coordinate the network in their regions.
• the ensI-teacher team advises the ministry as well as the ecoloG regio
teams regarding the further development of the network.
• the scientific advisory board has an advisory role for the ministry and for
central coordination of the network.
1
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the aims and principles of ensI are described under the following link: http://www.ensi.org/
media-global/downloads/publications/197/theroleofensIinaglobalen__1_.pdf (page 4, princip
procedure).

network. It provides encouragement for the quality development of scho
innovation in teacher training and therefore operates between the informative
political function.

the advantages for schools participating in the ecoloG network are f
schools receive a starter kit which includes information about sustainable s
development and suggestions for concrete measures and projects as we
access to freely available publications. schools may also apply up to eu
for a project that deals with environment and sustainability from the ed
support fund for health education and education for sustainable developme
make the schools’ achievements visible, annual school reports are published
ecoloG website. another benefit is that ecoloG schools have a good pedago
and organisational basis on which to work towards the eco-label for schoo
university colleges for teacher education. finally the ecoloG programme ac
a good foundation for school quality management initiatives as it uses a com
structure for planning and reporting.

Evaluation of the ECOLOG Programme
throughout the 19 years of the ecoloG programme, a series of evaluatio
studies have been written: thonhauser et al. (1998), ehgartner (1999), Rauch
schrittesser (2003) and Rauch and dulle (2011). these evaluations are based
mixture of interviews with teachers, head teachers, and facilitators of scho
well as on observational data and an analysis of material produced by the sc
payer et al. (2000), schober-schlatter (2002) and Knoll and szalai (2009) use
stionnaires and heinrich and mayr (2005) did a cross-case-analysis of the repo
the regional networks. these evaluations highlighted a number of factors th
been critical to the success of the network.

communication has proved to be the central element allowing schools to pr
common understanding of esd. communication is a key precondition for learn
all members of the school community (i.e. thonhauser et al., 1998; ehgartner

head teachers play an important role through their “official” support of the
shown through actions such as putting sustainability on the agenda of teach
conferences and by repeated statements of support in the public arena. In ad
heads enhance motivation by recognizing small steps with photos or an infor
tion wall by maintaining contacts outside the school through public relatio
the media and by providing incentives, through for example, negotiating finan
26

teamwork to enable the development of a sustainable school culture. t
challenge for schools (Rauch and dulle, 2011).

ecoloG schools are committed to quality development and assurance. the pr
tion of annual reports along the lines of a school development plan caused
difficulties in the beginning. after 10 years, schools have written these repo
greater ease and the ecoloG annual report is seen as a helpful tool for refl
and planning. ecoloG supports quality development through the definitio
visions and aims such as the shaping a liveable world and the perception of na
as a whole. furthermore, ecoloG offers a broad range of evaluation and ref
methods and as a result contributes to the implementation of legal provisio
the quality management of educational standards (especially in science)
and dulle, 2011).

RESUME AND OUTLOOK
the example of the ecoloG school network shows that the theoretical
of networks, including the seven aspects from literature and the four funct
networks according to dalin (1999) serve as a good basis for the establishm
national esd network in education.

the ecoloG network carries out creative projects and through these tries t
the attractiveness of esd. based on the example of ecoloG the following poi
be made about networks in general.

• networks in education offer goal-oriented exchange processes among tea
(information function) which support the professional development of te
through providing fresh ideas for classroom teaching and encouraging in
ciplinary cooperation in schools for example (learning function).
• networks have the potential to create a culture of trust, with the ef
raising self-esteem of, and risk-taking by, teachers (psychological functio
in particular of upgrading science at school (political function).
• Good practice cannot be cloned, but exchanging experience on a personal
promotes learning and innovation.
• It is necessary to maintain a balance of action and reflection (goal-d
planning and evaluation) and autonomy and networking (analysis of one’s
situation). critical friends are also useful when setting up a sustainable s
system for schools.
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agreed that effective learning in society needs to include various forms of d
different cultures, contexts (formal, non-formal and informal), disciplin
disciplinarity), methods (qualitative and quantitative) and subjects (resear
teachers, students, decision-makers, citizens) (Wals et al., 2013; Glass et
one way of achieving this integration of diversity is through cooperation bet
different subjects and overcoming the obsolete distinction of formal and in
education (Wals et al., 2013).

It is also suggested that there is an urgent need to promote networking at di
geographic levels (local, regional and/or global) (Wals, 2009) and the esta
of communities of practice on esd made up of different stakeholders (resear
teachers, citizens, etc.) (trez et al., 2011). communities of practice as gr
people who share a concern or a passion for something they do and learn ho
do it better as they interact regularly” (Wenger, 2011), could be seen as a pr
way for promoting esd teaching and learning strategies. such communities al
interaction between their members in a variety of formats and encourag
co-construction of knowledge (Wenger et al., 2002; hildreth and Kimble
through this hybridity and synergy the development of new opportunities
enable transformative learning take place.

the International Implementation scheme of the decade of education fo
stainable development (desd) recognises the importance and encourage
development of networks and communities of practice (2005-2014) (unesco, 2
for example some goals listed are to:

• “Give an enhanced profile to the important role of education and learning
sustainable development;
• facilitate networking, linkages, exchange and interaction among stakehol
in esd;
• provide an opportunity for refining and promoting the vision of and trans
to sustainable development – through all forms of education, public awa
and training;
• foster an increased quality of teaching and learning in education for sus
development”.

an overview of some of the existing networks in esd discovered a multif
situation in relation to the structure and organisation of networks in differ
tries. these ranged from the local manchester environmental education netw
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discussion amongst different actors involved in environmental educati
sustainable development including universities, institutes and research c
public institutions, non-governmental organisations, schools, parks, prof
associations, mass media and companies.

taking into account this international scenario, some specific traits of a n
on esd in a national context are discussed with a focus on the Italian experien

In the mid 1990’s the national environmental Information, training and educa
system (Infea) was established in Italy to coordinate the planning and deliver
esd. Infea is based at the ministry of the environment with the cooperati
Regional offices which disseminate information and provide training and educ
in the field of sustainability. this system was very active for the first 6and focused mainly on formal education (primary and secondary school
on training of teachers and environmental educators. over the last 5 t
however, it has run out of steam largely because of a complete halt in fundin
the lack of political interest. only a few regions have continued to sup
initiatives. however, despite this situation, a multitude of esd experiences
been developed in the school and extra-school contexts.

a further important weakness in the Italian context is a lack of transversal t
transversality is a central concept in the unesco and unece visions (une
2005; unece, 2005) where the crossing and the blurring of boundaries have b
strategic goals for actors involved in esd allowing the development of new
of understanding and knowledge. this is a challenge in Italian society w
characterised by a strong tradition of disciplinary research in different fiel
this to the lack of institutional support for esd and of a specific political d
the deep crisis of the role of the school in Italian society and the criti
socio-economic situation, there is an obvious and urgent need for new ideas a
approaches in all areas. In turn this highlights the need for more energ
incisive research in this field.

starting from these reflections a group of Italian esd practitioners decided
these weaknesses into opportunities through the concept of networkin
seemed a good way to promote common and integrated action in a way that mig
catalyse the attention of politicians and institutions towards esd. so in 2013
from these needs and from the international movements described above, the
of an Italian network for esd linked to Weec (Weec - Italia), began to take sha
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the starting point for identifying and clarifying the mission of the Weec-It
network;
• identify some key principles around which to elaborate a common “foundin
document” for the network;
• discuss an efficient way to organise the network giving form to the first i

DISCUSSION
even if the formal establishment of the network is not yet complete and its w
still at an early stage, some results can be analysed.

to begin with, more than 150 people from different cultural and professiona
grounds attended the various meetings and demonstrated their interest in be
part of the network. not only this, but the expanded horizon from environme
sustainability and so from environmental education to education for sustain
has made it possible to bring new actors into the community, coming from diff
fields not involved before. the effects of this growth in the richness and co
of the stakeholders is a significant one for research on esd both from a met
gical and a thematic perspective.

there is also a wide diversity of groups involved in the Weec-Italia network in
ding public institutions (schools and universities), local administrations (reg
municipalities), non-governmental organisations, companies, educational and
farms, solidarity purchasing groups, green economists and individual practit
the participation of such a wide range of stakeholders enhances the possibil
the integration of ideas, approaches, methods and targets from different dis
this will potentially result in a greater degree of interdisciplinarity and emp
on a life-long learning approach to esd involving social and political dimens
this way, hybridised environments and new spaces for esd research could em
embracing the importance of multiple voices, cultural and theoretical persp
and more active community-based approaches.

another important characteristic of Weec-Italia is its bottom-up approach. ot
Italian networks on esd developed in the past, including the Infea system, and
works form other countries such as the australian Government-national edu
for sustainability network, were promoted and supported by public instit
Weec-Italia is the opposite. It is a self-assembled network, developed fro
needs and commitments of its members. this characteristic of the network co
be considered a strength and a potential weakness.
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stakeholders shared the idea that an efficient way of working required the
tification of priority themes and issues to discuss, together with the formatio
working groups to consider these. as a result, the following groups have be
up (vv.aa., 2014):
• formal education; with focus on all types and levels of schools and
especially looking at the strengths and weaknesses of their involvement
• informal education; has the aim of considering the multiplicity of languag
communication tools useful for a common strategy on esd;
• participative approaches; has the aim of working on the development of pa
pative and bottom up strategies to prevent conflicts and to support susta
management;
• professional competences; aims to deal with the lack of training and prof
nal acknowledgment of people involved in esd at a national level;
• public administrations; has a focus on the promotion of esd within the pub
administration, reinforcing the politics for sustainability and their e
towards the management of a national system for esd (such as Infea syste
for instance);
• university and sustainability; approached the role of higher education
supported a debate in the academic world, both as a research and educatio
institution and a fundamental part of civil society, from an esd perspectiv

CONCLUSION
despite the fact that the Weec-Italia network and working groups are only at
start of their work, they have already managed to draw attention to esd, off
support to practitioners and promoted new research within the Italian nati
context. as a result of the website and other information and communication
nologies (Icts), others interested in the network have begun to share experie
and discuss and develop partnerships. Research projects have also been pro
for example the “university and sustainability” group is undertaking a sur
university teachers and students to identify their ideas, practices and needs r
to esd in the context of higher education. all the activities undertaken so fa
the network (specific activities, research and other initiatives), should be
catalysts for a virtuous process that contributes to reinforcing the visibilit
role of the network in affecting research, policies and practices on esd in th
context. In spite of these positive signs, some critical aspects need to be high
(a) the slow development of the network formalisation. this is related
challenges of managing a voluntary network that has little financial sup
(b) the name “Weec – Italia”. this was given to the network through a participa
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disciplines, cultures, institutions and sectors. With this in mind the Weec
network will go on, with the awareness that there is not a defined course, a
road to go along, because “…a path is made by walking” (poem by antonio macha
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AbSTRACT
ten years after the launch of Regional centres of expertise (Rces) on e
for sustainable development (esd), there is evidence confirming that muc
been achieved and accomplished by these multi-stakeholder networks, commit
to building more sustainable communities through learning and action. In
in asia-pacific, Rces have contributed to advancing understanding of the
between esd and sustainability challenges such as climate change, health, bio
versity & traditional knowledge and disaster risk reduction. this has been ac
through hands-on projects, research and engagement opportunities in all le
and education spheres. this chapter reviews projects and experiences led by
in asia-pacific that specifically support the process of embedding sustain
principles in teacher education and in primary and secondary schools. It
fies current trends, analyses teaching and learning approaches and asse
contributions of Rces in the region in bringing about innovation for sus
development. the chapter concludes with a series of recommendations to en
the impact and relevance of Rces for effective implementation of the Global
programme (Gap) on esd.

KEY WORDS
asia-pacific; education for sustainable development (esd); Global action prog
(Gap); Regional centres of expertise (Rces); schools.

44

Key esd documentation and formal Rce evaluations have consistently confir
the role of Rces in bringing about change for sustainability and contrib
achieving the goals and ambitions of the desd (see, for example, fadeeva
2014 and unesco, 2014). the contributions made by Rces for the past te
were presented during both the 9th Global Rce conference (4-7 november 2
okayama, Japan) and the unesco World conference on esd (10-12 novem
2014, nagoya, Japan). notably, Rces have provided platforms for the develop
of educators’ and learners’ competences on esd; have built a sustainability c
based on collaboration and partnerships for change approaches; have respo
to regional and local systems in crises; have brought innovation into teachin
learning systems for greener and more socially just societies; and, have infl
the development and implementation of sustainable development and esd pol
and programmes.

at the global conference on esd in november 2014 in Japan, the Rce communi
renewed commitments to support relevant international esd frameworks
ding the new Global action programme (Gap) on esd led by unesco as a follow
international platform after the desd. the Gap on esd has provided new impet
continue supporting the esd agenda and up-scaling efforts, but also opportu
for organisations and networks to re-think priorities and strategic direction
next five years (tabucanon et al., 2014). through the okayama declaration (un
2014b), Rces unanimously reaffirm their commitment to the strategies within
Gap priorities in the implementation of actions for advancing policy, transfo
learning and teaching environments, building capacities of educators and tr
mobilising youth and accelerating solutions at the local and regional levels
to create more sustainable communities.

these commitments have also been adopted at the regional level. the Rce
pacific network, which comprises 49 members, developed and approved a stra
document which identifies pathways to support the implementation of the Gap
esd in the region (see unu Ias, 2014c). building capacities of educators and wo
with the school sector have been identified as regional priorities in order to
access to education, enhance quality of education systems and re-orient teac
learning and pedagogies for sustainability.

this chapter provides an overall picture of asia-pacific Rce contributions in e
ging and supporting the school sector in bringing about innovation for sust
development. It reviews projects and experiences led by Rces in the regi
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acknowledging the need to bring contextual relevance and innovation in
school curriculum, many Rces are focused on engaging key stakeholders in p
and secondary school education to re-think teaching and learning; facilitati
jects which support the student leaning for sustainability; and, providing tra
to pre-service and in-service teachers.

A REVIEW Of ASIA-PACIfIC RCE PROJECTS AND EXPERIENCES IN THE SCHOOL SECTO
this chapter presents the results of a review of sustainability projects carr
during february 2015 and experiences on teacher education and schools fac
and led by Rces in the asia-pacific region during the period 2010-15. the purpo
of the review is to; draw an overall picture of Rce activities and contributio
the desd; identify the teaching & learning strategies and pedagogical princip
aligned with esd supported by Rce initiatives; analyse challenges and opportu
in supporting change for sustainability processes in the school sector; and,
identify recommendations which can assist Rces to enhance their relevance
impact to the school sector and contribute more effectively to the goals de
the Gap.

a total of 32 projects from 13 Rces in 9 countries of the asia-pacific region
bangladesh, cambodia, china, India, Indonesia, Japan, malaysia and Republic
Korea) have been studied in the process of drawing up the review. from these
atives, 12 were targeted to the whole school community (teachers, students
managers and administrators, parents and community); 10 to school teachers
students, 5 to solely teachers, and 5 to solely students.

the case studies have been selected by reviewing key Rce reports and activitie
identifying those projects focused on school education carried out during t
2010-15. the following materials were reviewed:

• annual reports submitted by Rces through the network´s web portal
2010-14;
• projects nominated for the annual Rce award (2013 and 2014); and,
• templates developed, circulated and completed by Rces in the region
february 2015. the aim of the templates was to identify projects which we
documented in Rce resources. the response rate from Rces was low. ther
while some additional projects were identified, it was difficult to review a
actual Rce school and teacher education initiatives carried out from 201
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global citizenship; connecting sustainable development with cultural herita
diversity; and, exploring values-based approaches to sustainability.

• ESD quality and teaching and learning processes
the different projects reviewed highlight the efforts made in embeddin
within the formal curricula. although whole institutional approaches are pr
by some Rces such as Rce Goa (India), Rce okayama (Japan) and Rce tongyeong
(Republic of Korea), the reality is that many of these efforts are still
piecemeal approaches or short term sustainability projects. In order to full
esd within the education system there is a need to challenge existing structu
and systems (mulà and tilbury, 2011). none of the projects reviewed reflect o
complex process.

change towards sustainability in schools requires more than just re-o
curricula. It implies deeper levels of commitment where schools are not onl
cerned about what is taught, but how student learning occurs. esd ultimatel
engage all members of the school community at the very core of the school
influencing curriculum, operations, management procedures, partnershi
relationships with the local community.

the focus of most initiatives studied is on the reorientation processes o
curricula within existing educational systems. little attention is given to link
non-formal and informal curricula. an exception is Rce penang (malaysia) wh
is currently facilitating a co-curriculum initiative focused on creating a netw
schools engaged in implementing sustainability clubs. this initiative is focuse
providing capacity building opportunities to both teachers and students enga
the clubs and linking the school formal and informal curriculum experience

the review also attests that Rces have still to engage in reviewing the qualit
processes taking place to embed esd in teacher training and school initiative
Rces highlight participatory, action and context-based learning as pedag
approaches adopted. pedagogies related to cultural diversity and intercultu
logue also appear to be important for Rces in the region. however, few examp
given about how these pedagogies are used or developed in practice.

• Culture of cooperation, quality and relevance
the creation of partnerships, especially with government agencies and n
viewed as a crucial component in most of Rce projects analysed. also, some R
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LOOKING fORWARD
the projects and initiatives analysed as part of this review reflect on th
nability complexity and challenges that Rces are facing in supporting te
and schools. at the heart of all the esd initiatives studied are multi-stak
processes and partnerships for change, which seek to embed change within s
activities and the curriculum experience. change for sustainability is a long t
process. While the projects and initiatives studied have started to engage sc
teachers and students in rethinking teaching and learning, more efforts are
to transform the school culture. the following recommendations have been
tified as part of this review, with the aim of increasing Rces’ relevance and im
to the school sector and contributing to the ambitions set out in the Gap on
•

Supporting projects that promote whole-institutional approaches and institutional culture change for sustainability
most initiatives and projects studied have focused on re-orienting the curric
towards sustainability through providing capacity building for teachers and
ging students in action learning activities. change toward sustainability requ
more than just rethinking educational curricula. there are significant oppor
for schools to not only rethink what we learn, but also how we learn
successful, transformation will require the involvement of all the school c
and rethinking school operations, management, communications and relation
with local partners.

• Sharing and reviewing capacity building programmes and resources
this study has identified critical opportunities to collaboratively share and r
capacity-building programmes and educational materials developed by Rces. t
aim is to ensure that there is no duplication of efforts among Rces and look
resources and programmes could be transferred and adapted to different n
and local contexts. drawing upon pooled resources, capacities and expertise
tical for Rces to learn from each other, increase the impact of projects and
the quality of esd processes.
•

Engaging with a wider diversity of thematic entry points to teach and learn for
sustainable development
most of the projects studied are focused on environmental themes such as c
change, biodiversity or water management. this study has identified the need f
Rces to address a wider variety of thematic entry points into sustainable dev
ment, which can provide a more complete understanding of regional challen
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INTRODUCTION: Tracing flax in Lesachtal
the ongoing project “landscape and You-th. tracing flax”, is funded by the au
federal ministry of science and Research, and started in autumn 2012 as a re
collaboration between the alpen-adria-university in Klagenfurt and schools
of the most peripheral alpine valleys of the region, the lesachtal. this valley
southwest of carinthia, austria, borders Italy along a west-east chain of mou
the carnian alps. With a declining population of 1,400 and a basic agric
economy including some tourism, it displays all the problems typical of perip
mountain regions. Regional development strategies have been re-focused
the last decades towards an economy based on sustainable tourism focusin
ecological and cultural resources such as the cultural landscape of the va
the focus of this research is on the relationship between local knowledge, la
intergenerational dialogue and regional identity connected with the cultiva
manufacturing of flax in the lesachtal (see figure 1 ). flax (linum usitatissimu
is a food and fiber crop that was planted in lesachtal until the 1960s to pro
flaxseed oil as well as fibres for making linen. When cotton and synthe
appeared on the market, the time-consuming cultivation of flax became less a
less profitable.

Photo 1: Harvesting Flax

Photo 2: processing Flax

Photo 3: interviewing the elderly about fax
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METHODS

A participatory approach
the project is structured around co-operative research, including the action
methods developed by Kurt lewin and John dewey (widely used in the field of e
ucation and pedagogy) (Rauch, 2005), intervention research (bammé, 2005; Kr
and lerchster, 2012) and the ethics of the research process. the project des
led by the assumption that co-operation in the research process must be base
mutual interest, shared influence in decisions concerning questions, method
products of research. there must also be a shared responsibility for the out
the project. Right from the start the research process was defined by a part
of local and regional schools with the research teams. the research propos
up in a co-operation with teachers and the head teachers (one of the requirem
for funding) and the first workshop was designed co-operatively. the researc
was responsible for project management, but all the activities in the re
workshops, the oral history interviews, cultivation and processing of flax, t
mentary and the media work were done with local and regional partners. the
partners also supported the project with accommodation, transport faciliti
most of all in communicating about the project in the region. two local asso
the “Kulturverein” (culture association) and the “Kräuterverein” (herbs asso
were very much involved in organising the historically based activities s
cultivating flax, “roasting” flax, spinning, weaving and pressing oil. they also
an important role in contacting elderly people, coordinating oral history in
and inviting some of the interview partners to workshops in the school. this l
network of partners was both a precondition for a successful researc
and also an important tool for the social integration in the community espec
of those who carried the responsibility for the sustainable impact of th
(strohmeier and sieber, 2013).

Enabling an intergenerational dialog through oral history interviews
students aged between 12 and 13 years and 16 to 19, together with their tea
were instructed in how to undertake oral history interviews, both as a
method of empirical study and as a communication tool between the generatio
(see figure 2). students interviewed elderly inhabitants of the valley – those
80 to more than 90 years old – about traditional methods of cultivation and
nufacturing of flax and its significance in their daily rural life. using this me
intergenerational communication, students and teachers accessed local nar
and traditional knowledge. In addition the process generated topics of c
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RESULTS
“blossoms” produced by the flax-project
the oral history interviews not only served as a tool for communication and
learning, but also as an empirical basis for several research products, inclu
documentary of local narratives and local practices related to flax. the pr
produced secondary products using various media to communicate research
to the participating schools, the local population and interested touris
the lesachtal. media products included smartphone applications were develo
through the initiative of young people who decided what was important to sh
tourists from their viewpoint. other products included a documentary movie
an animated cartoon drawn by the school students.

In class, the students created a flax blog with photos and sound files all to
municate research results. one of the sound files and a video-clip was a “flax
a song written and performed by the students. the “flax-Rap” was perfo
at the opening ceremony of the renovated and re-planted cloister-garden
monastery of maria luggau. In the new cloister garden students plante
harvested flax in a bed at the very front of the garden. this small flax-field r
a lot of attention especially during the flowering period, when a bright blue
of landscape helped people to imagine how the landscape looked like at
of traditional flax cultivation. all these products had the aim of commu
research results as widely as possible and in the process emphasised that inc
local communication about the traditions of flax cultivation and the tr
agricultural landscape required a working co-operation with local stake-ho

this study illustrates the connections between local knowledge, landsc
regional identity. It also provided a scientific basis for thinking of “intergene
working together” as a way in which the future of a cultural landscape in re
on to sustainable cultural development and common welfare in a region
developed. a method of learning that connects practical exploration of
with elderly and young people working together, and the transfer of le
different media products is increasingly regarded as a positive way of develo
local understanding and identity. landscape is viewed more and more by
people as both a geographical space and as a cultural concept. school pupil
gain an appreciation of the importance of local knowledge and, during
hand research, an increased landscape awareness.

We explored the interrelationships between aspects of “learning by doing” t
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to do with contemporary life as well as living in the past, through their perso
biographies. through this form of intergenerational learning pupils gen
valuable and personally relevant knowledge regarding the use of the l
the processing of flax and life in the past. moreover, they were also confron
attitudes and values that sometimes contrasted with their own, such as frug
the enjoyment of work and the appreciation of ordinary things like food and
furthermore, the pupils contributed to the communication of scientific r
results through developing different media products, such as an app, projec
radio broadcast, documentary film and cartoon, the “flax-Rap” song and pres
tions at several events.

the questionnaire data collected from the 35 pupils who were actively invol
the project, show that the topic of flax and the project itself created a
amongst students. they were particularly excited by the practical hand
activities related to flax from the cultivating and harvesting to the pro
furthermore the historical and theoretical approach to the issue was ap
almost all pupils rated the project as a whole as “very good” or “good”. the
characteristics of the lesachtal from the view point of the pupils are the vil
cultural treasures such as the basilica of maria luggau and its cloister gard
mills, the locations for processing flax as well as the beauty of untouched
however, when looking into the future the majority the pupils believe th
lesachtal will develop through greater urbanisation, modernisation and a gr
in the population. 27% of the pupils welcome this development, whereas a sim
proportion of 27% indicated that they like their region as it is.

the evaluation showed that pupils identify strongly with and value their
figure 3 shows that pupils tended to have a slight tendency towards a
space-related identity. having said that it must be mentioned that in 2014 only
pupils (age 12-14) of the lower secondary school in lesachtal were surveyed
in 2013 9 pupils (age 16-19) of the new secondary school hermagor (a town o
lesachtal) were surveyed in addition, who do not come from lesachtal. furth
it must be remembered that these figures reflect the viewpoint of 12-18 year
who have not lived anywhere else. thus, the positive development towards a s
regional identity cannot be interpreted merely due to the project. the pupils
ly feel deeply rooted to their region because this is the place where they wer
grew up and feel comfortable. most pupils wish to find a job in the region in f
although it is apparent that fulfilling this desire will be difficult bearing in m
educational and job opportunities in the lesachtal.
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DISCUSSION AND CONCLUSION
there are fundamental differences of opinion in social and cultural science
the measurement of project success and impact. some consider that research
explain specific structures and processes of change, and might communicate
results. however, it is left to others to translate the research outcomes int
actions and practices. In the case of the tracing flax project, which focused
onal development, a different perspective on the evaluation of research res
their impact in and on society was chosen. the project design did not separat
research process from the practical application of research outcomes in th

the explanation of structures and change processes lies in the hands of bot
researchers and those people and institutions in the region taking part in a p
thus, the research results do not have to be translated into the local
as they are part of the local culture and knowledge. our goals in the projec
connected with the goals defined by our participating partners with the
joint goal being to help the region to develop into a long term sustaina
reliant economy. the steady decline in population, although it is far from
de-population, the remoteness to industrial centres in the region, the lack of
the valley, the aging population and loss in infrastructure - all need context
solutions. the project on flax will certainly not answer all the questions o
development, however the recreation of the flax history might help to
some new tourists to the lesachtal and might create some added value in term
of economy.

What the project has achieved already is to create and support a perspective
tural sustainability (Krainer & trattnig 2007), and to enable a community to r
and re-define regional identity by means of a collective reflection on its own
and consequently its own future. this perspective is very much based on spec
concrete products and processes. to re-enact a traditional work process in
a textile fabric not only gives sense and meaning to a building (“brechelhütte
also relates to the cultural landscape for cultivating flax and to the compl
tional knowledge that local elderly people can provide. a sense of communit
a strengthened local and regional identity are the culturally sustainable re
the project. the project received a sustainability award from the austrian un
commission in 2014. furthermore, the participating pupils were given the awar
sustainability ambassadors by the federal state of carinthia.
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sion, the european parliament and the council of the european union. the pur
of the programme was to give financial support to activities and initiatives aim
at the promotion of an active european citizenship. In the years 2013-201
eco-Was project aimed to increase eco-friendly behaviour in relation to recy
and reuse through interaction and participation among european citizens
Was also promoted opportunities for a growth in citizenship in relation to w
management, following guidelines set out by the european parliament an
council of european union (2008), which put an emphasis on prevention, reuse
recycling.

starting from the common issue of waste, eco-Was involved a number of diffe
communities: abegondo (spain), hasselt (belgium), lublin and sosnowiec (polan
molndal (sweden) and traversetolo (Italy). the project gave people in these m
palities the opportunity to interact and actively participate in a shared plan a
different european countries. It aimed to raise awareness about common pro
and to seek possible strategies for the improvement of the quality of commun
(both at a local and european level) in relation to waste management.

the project was also seen as a fruitful way to promote a community approach
sustainability in accordance with a recent communication of the european co
sion that underlines: “the territorial approach to development is characteri
dynamic bottom-up and long-term process based on a multi-actor and multi-se
approach, in which different local institutions and actors work together to
priorities, and plan and implement development strategies” (european commiss
2013, p.5). Within this framework each european partner decided to elab
project based on specific needs of their local community.

the municipality of traversetolo is a village with a population of 9,460 peopl
located in the foothills belt of the province of parma - po River valley, in nor
Italy and has an economy mostly based on agriculture and agri-food sy
the municipality has a strategic environmental management priority to increa
citizens’ involvement in, and awareness of, waste separation and recycling an
a result of this long practical experience, elaborated the eco-Was project t
with other european partners. separate waste collection has been opera
traversetolo since 1999, and in 2011 an updated strategy introduced door-t
collection of household and commercial waste separated into: paper and ca
plastics, organic and residual waste. the collection of glass, vegetable was
medicines and other items, is still through on-street bins, whilst hazardous m
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daily habits in the management of household waste and how this can be impro
eco-Was also allowed schools to share these reflections with the local co
and find out how different actors and institutions are able to work togethe
menting common plans and strategies (Glass et al., 2012).

the project has also encouraged the cultural growth of children and
their community. this supports the idea that schools can only strengthe
role in future societies if they become learning networks, reflecting the nee
problems of communities they are part of (mayer and tschapka, 2008; Jensen,
Wooltorton, 2003).

the importance of sharing a specific approach to education for sustainable d
lopment (esd) also needs to be emphasised. the eco-Was approach had a numbe
of specific features. one of these was that the project started from school
involved people of different ages in all the contexts of their daily life. a sec
a belief that education and learning is a transversal process which involves
school disciplines but also different learning environments, formal, non-fo
informal (unece, 2005; unesco, 2005; Wals, 2010).

METHODS
In order to elaborate a collaborative proposal, the municipality of traverse
ganised a number of meetings to discuss the involvement of schools in the pr
despite the fact that schools do not usually work together, this phase resul
the participation of all schools within the municipality. the schools involved
• nursery school “Il paoletti” (n° 170 students, 0-6 years old),
• nursery school “madonna di fatima” (n° 54 students, 3-6 years old),
• nursery school “michelino micheli” (n° 93 students, 3-6 years old),
• primary school “Gabriele d’annunzio” (n° 470 students, 6-11 years old),
• Junior high school “alessandro manzoni” (n° 262 students, 11-14 years ol
• technical high school (with an economic curriculum) “maria laura mainetti
(n° 70 students, 14-19 years old).

after the preliminary meetings, a participatory planning meeting was orga
involving the teachers of all the schools and the local partners. In novembe
a work plan was drafted and ideas for several activities to be developed duri
2013-2014 school year agreed.

action 1 involved preliminary training sessions including theoretical/practi
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students were involved as active researchers, supported by their teachers a
a number of local partners. the research process was participatory and dev
“with” students (barratt hacking et al., 2013), enabling them to contribute to
rifying the focus of the project, the elaboration of questionnaire, data gat
analysis and interpretation of the results. In addition, this approach a
empower the students and raise their social consciousness in order to chang
behaviour.

after some lessons on issues on waste management and the methodolo
aspects of undertaking a survey, the high school students elaborated a first
of the questionnaire shared with the local partners before a final vers
produced.

the investigation was developed around 20 items organised mainly as clo
semi-closed questions. the number of open questions was limited so that
questionnaire was easy to manage, simple to understand and didn’t requi
much time to complete and to elaborate the data. the questionnaire ended wit
final space for free comments.

the questions invited citizens to reflect on their personal waste management
waste management in their municipality. Questions asked people how intereste
they were in waste management, how satisfied they were with the current pro
and for their suggestions and general comments. In more detail, the question
organised around four sections:
• socio-demographic characteristics of the sample (questions 1 to 7);
• daily practice of waste management (from 8 to 16) (auto-declarations);
• perception of waste and reflection on personal waste reduction (from 17
• suggestions, requests, comments on waste management, addressed to the
administrators of traversetolo.

the test was distributed to a sample of:
a. students’ families; students, from kindergarten to high school gave
questionnaire to their parents and brought them back to school within a f
days;
b. local traders; high school students asked the questionnaire to the owne
number of businesses in the town (greengrocer, hairdresser, baker, etc.) t
an interview noting down the responses.
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It is interesting that 73% of the interviewees said that if they saw someone wh
didn’t respect the waste collection rules, they would intervene: 57% would
explain what should be done and 16% would rebuke the other person (fig. 2).

Figure 2. Question 14 and related responses.

a further confirmation about the awareness of citizens and their involvemen
waste management is shown in fig.3. only 21% of the interviewees declared th
waste ceased to be a concern for them after it had been correctly disposed

Figure 3. Question 18 and related responses.

In the light of these results, it seems that a large proportion of the people o
setolo are aware of at least some of the links between people, the environme
its management. this is confirmed by the responses to question 19 where 92%
the interviewees consider the reduction of waste to be very important.

In contrast with this awareness, only 35% of the sample knows that they can
mething to reduce waste” (fig. 4), with prevention and attention to purchases
most often mentioned. the remaining 41% of the sample claim they don’t
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enriched with the support given for project implementation by the town coun
of traversetolo and by the services and volunteer staff provided by leg
valtermina.

to ensure the success of these relationships among the external actors
schools, a number of collaboration methods were important. first of all, st
tention was paid to communication between the actors through regular meet
school committees and informal round tables promoted and supported by th
nicipality of traversetolo. these helped to give form to an inclusive environm
all the partners and to develop a “win-win” situation for everyone involved. t
to this inclusive approach it was possible to tackle the disconnection b
schools’ teaching and learning and the daily life of the community and the re
lack of integration between schools and community.

the shared knowledge and expertise of the project partners allowed studen
experience meaningful learning opportunities and enabled them to develop a
of belonging and an awareness of being actors within their community. throu
this process, the motivation and enthusiasm of school managers who pro
support to school staff in general and teachers in particular, needs to be un

CONCLUSION
the value of the school-community collaboration was an important aspec
evaluation of the eco-Was project in traversetolo. from the evaluation it wa
that the promotion of community-based learning had a positive impact in addre
environmental and sustainable development issues. In more detail, the collab
with the local administration was a factor of success in terms of project co
the schools involved in a project saw that it was not just an education
but also useful for the community. this approach contributed to a fostering
values and a new culture in schools - a culture of solidarity, commitme
and shared responsibility (espinet and marquez, 2014). It also contribute
breaking the boundaries between formal and non-formal education, suggesti
the commonly shared notion of learning in just happening formal contexts n
be revised. society today requires hybridisation and synergy between multiple
and as a consequence the blurring of the division between formal and non-fo
contexts of education that this project provided (Wals, 2010). so, the projec
in traversetolo can be seen as an opportunity for this type of expanded
weaving together sectors, school disciplines and institutions.
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You can’t have taught them pro
happens when Education for Sus
Development doesn’t produce t
expect
James Hindson
Moreton Hall School and Sense&Sustainability, UK, HindsonJ@moretonhall.com

AbSTRACT
this reflective chapter describes a case study in which sustainability issues w
taught as part of a geography course in a secondary school in england
describes a decision making activity undertaken with 16/17 year old students
examined the topic of fracking. It then describes the reaction of educat
sustainable development (esd) practitioners to the outcome of this activity. a
considering all the evidence the students decided to support fracking and th
practitioners were horrified by this outcome. the third part of this chapter r
on the implications of this reaction and considers whether esd practitione
only committed promoting student centred approaches when it brings about
specific lifestyle and behaviour considered to be sustainable by the esd prac
ners themselves. In other words, unthinking behaviour management is really a
heart of much esd rather than education and thinking critically.
KEYWORDS
bias, controversy, fracking, Geography, transformative

INTRODUCTION
the author of this reflective chapter is a Geography teacher of students age
and like many teachers throughout europe is more than slightly constricted
demands of an examination orientated curriculum. In england this is the Gene
certificate of secondary education (Gcse) taken by students aged 16, and the
a2 levels taken by students aged 17 and 18. five or more Gcse’s at grades a-c
usually required for acceptance on an a level course, and a levels are requi
entrance to university. they are important examinations for students to pass
required grades and hence student and parental expectations are understan
high. partly because of this, opportunities for curriculum flexibility and inno
are relatively low as teaching time is limited and in the eyes of some “not to
wasted” by taking too much time teaching a topic.
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and presentation and in the third lesson, present their reports. two parents
in the energy business were invited to read the reports, listen to the present
and make comments. one parent is involved in the fracking business thr
manufacturing the clay liquid used to bring the gas to the surface, whilst th
is involved in the renewable energy business, largely through selling solar p
so – what happened? In the research lessons the students were left very mu
their own devices and asked for support only when they needed clarific
explanation of the information they had been given or found for themse
the web. In the presentation and debate the groups were judged by the parent
their teacher and by each other using different criteria. the results were int
all the groups except the national environmental organisation were genera
favour of fracking but for different reasons and to different degrees. tabl
an overview of the results of the assignment.

National Environmental NGO

Were against on the grounds of possible pollution to
water sources and destruction of the countryside to
extract the gas. Recommended more investment in
renewable energy.

University Energy Experts

Were on balance, for fracking, though there were
disagreements. They considered that from a scientifc
point of view there were risks but they were the same
as other energy sources, and could be made safe.
They also recommended that more investment in
renewable energy was a better long term solution.

Energy Company

Were for on the grounds that the UK needs cheap
energy and that it would generate local and national
income and support local economies.

Local Community

Were for because they believed that the development
would bring employment generally the UK and the
area and provide cheaper electricity. Assurances had
been given about pollution and the government had
promised fnancial support to local communities that
agreed to fracking.

Young People

Were for fracking. Although they recognized the
dangers they agreed with the scientists that they
could be overcome. Interestingly they also thought
that globally cheap energy was a good idea especially
for poor countries in Africa that needed to import oil
to develop.

Table 1. Outcomes of the student assignment
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professor and the esd community at large are the guardians of “right” knowl
but that teaching should be designed, not to help students learn about a con
versial issue and make up their own minds, but manipulate them into making a
particular decision. When reviewing this activity against the eight esd compet
described by sterling (1999) and the oecd (stevens, 2014) it seems that the le
touched on most of them: interdependence, citizenship, diversity, the need
future generations, quality of life, uncertainty were all covered within the c
what was thought by all those involved to be a pretty good decision making a
(sterling 1999; stevens 2014). What more could have been done? thankfully,
is no competence which says “listen to your teacher and agree with his viewpo
though maybe that’s what some of the critics really wanted.

but perhaps the discussion highlights a difference between the purpose of ed
tion, learning and the role of the teacher in a school and at a university. a un
professor (and nGos come to that) can bias their learning towards a pa
outcome quite happily – and often do. It is expected that the Worldwide fund
nature (WWf), Greenpeace and other nGo’s will disagree with fracking. to so
tent it could be argued that that’s their job. students at university usually h
maturity and confidence to disagree with lecturers. teachers working with y
students especially on controversial topics have a different set of respons
and hence a different way of approaching learning. students often belie
their teachers are telling them because despite all the progress and innovat
learning, this is still the general approach. this topic could quite easily have
power point presentation and some notes on fracking considering the pr
the cons and then coming to the conclusion that fracking is wrong. no doub
of them would have then adopted this viewpoint to a greater or lesser
however, in this activity the role of the teacher was different. It was to ho
introduce students to a broad range of ideas and support them in becoming “
thinkers”, because it is critical thinkers that the world will need if we
sustainably in the future.

at this point it is worth the author confessing a personal disappointment tha
students agreed with fracking, but also being thrilled at the level of thinkin
some showed in making their decision. to be able to see the relationship betwe
oil prices and the ability of countries in africa to take advantage of lower oi
to develop more effectively is a high level of thinking. one student even said
“lower oil prices are for better at encouraging sustainable development in a
than an increase in aid budgets”. from a 17 year, that’s not a bad analysis.
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a specific view to promote be that business or the environment. a younger gro
of students have recently completed a module on the clothing industry and
any of the information from nGos say anything positive about the conditions
clothing factories in china. Reading other books on the topic however, it see
many of the girls moving from villages to work in these factories feel
quality of life is much better than it was in rural china and that many compan
are making real efforts to make things better. eco fashion is all well and go
year old girls don’t wear woolen shawls hand-knitted by a women’s cooperat
peru. they go to low cost fashion chains to buy t shirts for 5 euRo. challeng
data and coming up with alternative questions and viewpoints is something th
esd should enable all students to do.

and secondly, this challenging needs to be done within the context of a posit
future. one of the issues facing young people is an understanding that they d
know what the future will be like. the great problem is that most people tend
think that the future is going to be like a bigger and possibly better version o
the present. however, history tells us that this is rarely ever the case. the fu
to some extent is unpredictable, uncertain and potentially dangerous, ex
and full of opportunity all at the same time. We are preparing students to l
in this world in a sustainable way and so it is precisely these critical and crea
thinking skills that will bring about sustainability. I am always motivated by th
fact that a positive view of the future is the way forward for change rather t
a negative one and I believe that this is where esd has been going wrong and t
be honest – where the decade of education for sustainable development (des
has gone wrong.

In particular there is a need to be more positive about technologies and welc
more of them. as has been said, the esd community seems to have a great dislik
technology and the reliance people place on it to solve our sustainability ch
at the back of many people’s minds is a love of small rural communities, despi
fact that most educators don’t live in places like this. now whilst in principle
right that we should not knowingly live unsustainable lifestyles and then ju
that technology will solve the problems, properly designed technologies ar
and will continue to make the world a better place. let’s face facts, everyon
this will have a smart phone or one kind or other, one of the most environmen
destructive technologies on this planet, and live relatively comfortable
rounded by all those technologies that we love to challenge.
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A Pedagogy for Uncertain Times
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University of Edinburgh, rltauritz@gmail.com

AbSTRACT
many scholars agree that it is essential in our rapidly changing world f
people to develop ‘uncertainty competences’ comprising specific sets o
knowledge, attitudes and capabilities needed to deal with uncertainty, ambigu
and complexity in diverse contexts. learning to handle knowledge uncer
requires learning environments tolerating, even inviting, uncertainty into th
ning process. terms describing this need have been used by Gordon (‘welcomi
confusion, embracing uncertainty in learning’), barnett (‘pedagogy for super
plexity’), english (‘need for discontinuity in learning’) and buckingham (‘ne
optimally productive measure of epistemological chaos’) amongst others. edu
for sustainability (efs) features subject areas such as ‘climate change’ hallm
complexity and uncertainty. such topics can be difficult to deal with in the su
delineated world of formal education. What does the ideal learning environ
and teaching approach for the development of these competences look like?
paper will critically examine the literature and explore the dearth of cohere
based empirical studies.

KEYWORDS
education for sustainability, knowledge uncertainty, uncertainty, uncertaint
petences, 21st century education
INTRODUCTION

21st Century: Age of Uncertainty
one of the urgent challenges facing society is related to the way in which hu
address the ubiquitous nature, as well as the sheer amount of uncertain and
biguous information about the state of our environment. this information is o
incomplete, inconsistent and regularly contradictory. Influential bodies fo
the Iucn (International union for conservation of nature) and Ipcc (Intergove
mental panel on climate change) publish extensive reports about the sev
and impact of habitat destruction (baillie and butcher, 2012) and the detrimen
effects of ‘climate change’ (Ipcc, 2014), based on state of the art scientific l
nonetheless, there remain many unanswered questions about these com
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when working to a strictly standardized curriculum and so often skim over m
(moon et al., 2007). this results in less time for learners to learn how to crit
and creatively analyse content. test-driven education focuses on student
the right answer and can be said to be based on the existence of certa
teachers in test-driven systems often avoid an open teaching process in which
are multiple ‘right’ answers. there are, however, a few countries such as sco
where efforts are being made to move away from an absolute focus on test-d
education and redesign the educational system.

In 2004 the scottish government published a document titled ‘a curricul
excellence’ (scottish executive, 2004), with the intention to provide all l
between the ages of 3 and 18 with the education needed to prepare them for
21st century. this document identified the following four key purposes of ed
often referred to as the four capacities, which should enable each child and
person “to be a successful learner, a confident individual, a responsible citiz
an effective contributor” (ibid, p.12). Instead of a more contemporary conten
curriculum, the scottish government aimed and continues to aim for a curric
that ensures the development of the knowledge, skills, attributes and capab
needed to flourish in life, both privately and professionally.
UNCERTAINTY COMPETENCES

Teaching beyond content-knowledge
the importance of the development of attributes and capabilities, rather
focussing primarily on content knowledge, is recognised by many contem
scholars. some assert that in order to handle our complex and uncerta
learners need to develop the ability to creatively and spontaneously use unc
information (langer et al., 1989). others variously describe the need for:

• strategies and skills for dealing with uncertainty (hall, 2010);
• reflective thinking skills (english, 2013);
• capabilities – the ability to adapt to change, generate new knowledge
continuously improve performance (fraser and Greenhalgh, 2001);
• critical thinking skills and moral fortitude (Gordon, 2006);
• integrated thinking, problem solving, and personal and social skills (h
2001);
• an authentic identity, a capacity to choose from conflicting evidence
preparedness to revise in light of new insights (Kreber, 2009);
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Learning to cherish uncertainty
1. being able to use uncertainty as a catalyst for creative action
2. being able to empathise with people with different perspectives
3. being able to ‘entertain’ an enquiring mind

Learning to tolerate uncertainty
4. being able to accept not knowing what will happen
5. being able to reflect on and change one’s beliefs regarding uncertaint
6. being able to employ lateral thinking

Learning to reduce uncertainty
7. being able to prioritise (‘triage’) among many urgent issues
8. being able to find, evaluate and utilise information (specific knowledge
9. being able to judge the credibility and cognitive authority of
information sources
10. being able to reason (inductive and deductive reasoning)
11.being able to respond in accordance with the underlying probabilities
12.being able to employ previous experience
13.being able to assess one’s own ability to achieve a desired outcome
14. being able to engage a supportive network
15.being able to formulate a plan of action to deal with uncertainty
16. being able to work in, and contribute to, teams with mixed skills
and experience
17.being able to use one’s intuition as a source of information

Table 1: Uncertainty competences (Adapted from Tauritz, 2012a)

A PEDAGOGY fOR UNCERTAIN TIMES

Education for Sustainability: The playground of uncertainty
learning to handle knowledge uncertainty and developing the necessary com
tences requires a learning environment tolerating and even inviting unce
into the learning process. so what does the ideal learning environment and te
approach for the development of these competences look like? Gordon (200
motes embracing rather than minimising the complexities, ambiguities, and risk
that are inherent in the field of education. terms describing this need have be
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cope in an uncertain world (floden and buchmann, 1993; Gordon, 2006;
2013). this ‘space’ is referred to as the ‘twilight zone of inquiry’ by dewe
and the ‘in-between realm of experience and learning’ by english (2013). e
describes experiencing doubt as a break between the past and the present, wh
one’s previously held knowledge and experience no longer suffice to deal w
present situation. she refers to this interruption as a ‘discontinuity in experie
this discontinuity can create a ‘prereflective beginning’ to learning. When le
view the interruption as an issue to be addressed they can then choose to tra
it into a ‘reflective experience’ stimulating reconsideration of previously hel
knowledge and actions.

the design principles found in the literature can be divided into three main gr
(see table 2):
1. prerequisite for uncertainty in the learning process
2. allowing uncertainty into the learning process
3. making uncertainty negotiable in the learning process.

• Prerequisite for uncertainty in the learning process
In focussing on uncertainty in the learning process teachers are confronte
a conundrum: the seemingly unsolvable antithesis of a safe learning environ
versus an uncertain learning environment. a learning environment in this con
refers to the totality of the physical (or virtual) setting, in which a learner f
or herself trying to make sense out of things. learners working together ar
affected by and receive support from their co-learners. they are influenced
under the active facilitation of a teacher as well as being guided by institutio
as cultural routines. all this takes place in the pursuit of individual or group
goals within an organized and co-designed learning process (tauritz, 2012b).
learning environment is one in which the individual learners can discuss diffe
perspectives, is tolerant to students holding different views and opinions, an
judgment both by teachers and students regarding these clashing views is su
ded. In such an environment, students can experience a sufficient degree of s
to learn and change their ideas and perspectives. In the presence of uncerta
learners need to feel safe enough to take part fully and permit themselves t
their perspectives, enter into conflicts, display vulnerability and develop un
competences (forrest et al., 2012). the teacher’s presence, guidance and ref
on the teaching process are critical. there is another prerequisite for d
uncertainty competences and that is the openness and willingness of the tea
as well as the learner to overtly accept the concept of uncertainty (hall, 20
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have to deal with a substantive amount of uncertainty themselves (shulman, 2
Raab (2004) discusses the virtue of the teacher resisting giving all the
and instead becoming ‘an expert in not knowing’ and trusting that more valua
insights and conceptualisations will emerge from the group of learners. the
will have to combat his or her own feelings of anxiety about the open-endedn
of the teaching process.

problem-based learning can further stimulate the development of coping
uncertainty (Koh et al., 2008). effective facilitators can help learners r
by holding on to current ideas, models and theories, they are in effect
uncertainty and change (nel et al., 2008).

teaching how to deal with complex problems requires an inter-disciplinary an
listic education process (morrison, 2008; hall, 2014). an inter-disciplinary ap
implies looking at separate subjects and subsequently uniting them; integ
knowledge is necessary to provide answers to complex problems. a holistic ap
refers to the experience of the topic in its totality. this shift in thinking enco
incorporating many sources of knowledge including creativity and intuition.

maintaining a ‘healthy’ and ethical level of uncertainty in the educational pro
requires the introduction of scaffolding, in other words gradual changes in
of uncertainty creating conditions for the learner’s uncertainty competenc
experience to develop (morrison, 2008; forrest et al., 2012). as the roles of
and learners alternate, teachers become learners and learners become teac
responsibility of the learners in the educational process increases, confron
with opportunities to enhance their uncertainty competences. however, teac
must never abdicate their responsibility in facilitating the learning process o
students (Raab, 2004; shulman, 2005).

It is important for learners to be exposed to conflicting frames of referenc
2009) and the realisation that for most complex problems there is no o
answer. through working in small groups learners are further confron
differing ideas and perspectives. learners should be stimulated to clarif
evaluate, extrapolate, explain their ideas and re-examine their beliefs in orde
gain genuine knowledge (shulman, 2005; Gordon, 2006). through a proce
active participation and communication learners are not only made accounta
their teacher, but also to their peers.
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barnett’s framework for transformational education
In this final paragraph the need for developing different uncertainty compet
will be reflected upon using barnett’s framework for transformational edu
(2012). barnett constructed a two-axes framework that distinguishes b
four different educational approaches and the potential educational ‘ou
they produce. the horizontal axis represents a design that ranges from ‘
(negligible amount of uncertainty) to ‘high risk’ (ample amount of uncertainty
vertical axis ranges from education that emphases educational developm
transformational education.

Figure 1: Barnett’s framework for transformation education (2012)

Quadrant 1is characterised by pre-existing aims and objectives. uncertainties ar
kept to a minimum. students develop understanding and specific
skills.
Quadrant
2 is characterised by uncertainty and imaginative curricula designed to p
students for a complex world.
Quadrant 3focuses on the development of specified
(generic) skills and transforming students into people who are more ade
equipped for an uncertain world. however, these learning environments
latively risk-free, and therefore limited in their capacity to teach learners
handle high-risk situations full of uncertainty.
Quadrant 4represents education that
is both high-risk and transformational in order to prepare learners for an un
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plexity. this is even more so with regard to learners in primary and seco
education. furthermore, guidance from what we do know is often not impleme
some key issues that should be addressed by researchers in cooperation with
educational sector are: how should teachers communicate about uncert
a developmentally appropriate manner? What do concrete, age-appropriat
effective teaching methods for teaching specific uncertainty competences l
do outdoor education and education for sustainability offer specific opport
for the development of uncertainty competences in relation to environment
lenges? and what are useful instruments to assess the development of uncer
competences?
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AbSTRACT
schools are essential for the revitalisation of the remote communities since
build capacity for local sustainable development. If remote schools are to p
strategic role in community development, they need to reconsider their rela
to the community and create learning opportunities that contribute to incre
community engagement in finding sustainable solutions. however, teachers s
to be ill prepared for living and teaching in remote communities and for addr
the distinctive educational needs of these settings. teacher education institu
should introduce innovative approaches that encourage teachers to engage
human and natural resources in their teaching and provide an appropriate pe
gogical context to develop school-community collaboration with mutual ben
place-based and place-conscious pedagogies provide such an approach. this c
explores both theoretical and practical aspects of these concepts in the int
nal literature and reflects on relevant practices of the pedagogical depart
primary education at the university of the aegean in Greece. several suggestio
provided with regard to teacher education focusing on the curriculum, prac
networking and the role of Ict.

KEYWORDS
place-based pedagogies, pre-service teacher training, remote communities, sus
nable development

INTRODUCTION
all over the world remote communities are beset with serious problems.
graphic and socio-economic issues such as declining population, failing tradi
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challenge. the conclusions of a themed issue on rural schools publishe
International Journal of educational Research in 2009, generally sugg
approaches to teaching and learning that include local stakeholders ar
tompkins (2008) goes even further and mentions a longstanding mistrust bet
rural communities and their schools. the reasons for this mistrust are that “
are perceived by community activists as engines of talent removal or of
destruction (e.g., in native places), and ‘community’ is viewed by school officia
something to liberate children from” (tompkins, 2008, p. 180). between the fa
that have been identified in the literature to explain this lack of collaboratio
the failure to recognize that a serious problem exists in a community, the ong
professionalisation and centralisation of schools, the rapid turnover o
in remote schools, the reluctance of educators to promote schools as
for community development efforts, limited time and resources, the fact that
practice isn’t included in the traditional approach of schooling and inst
inertia etc (miller, 1993; liarakou et al., 2014).

ARE TEACHERS WELL PREPARED fOR LIVING AND TEACHING IN REMOTE AREAS?
most of the factors mentioned earlier emphasize that although teachers pla
tical role in promoting school-community collaboration they are not well-pr
to address the distinctive educational needs of remote communities. the lack
focus on the specificity of remote schools in teacher preparation has been s
by many researchers (e.g. down and Wooltorton, 2004; White and Reid, 2008;
et al., 2013). difficulties are associated not only with professional but also
sonal, social and cultural factors. With regard to instructional and logisti
deficiencies and concerns about various topics have been reported in the lite
such as specific rural teaching strategies, organization and administration o
schools, multi-grade and multi-age techniques, curriculum planning, acc
resources, lack of access to experienced teachers, language, administrative
extra duties teachers have to carry out (Gibson, 1994; sharplin, 2002; Kizilas
a critical point arising from the findings of the relevant studies is the deficie
connectedness between teachers and the community. teachers can hardly be
familiar with the way of life in remote settings. according to Gibson (19
explored perceptions of newly appointed teachers to rural Queensland scho
service preparation and in-service or induction programs fail to raise awaren
existing community problems and expectations, community involvement strate
etc. Recent studies confirm and enrich the list of these challenges. for
sharplin (2002), studying the expectations and concerns held by austral
service teachers about rural and remote teaching, listed among the most cri
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place pedagogies highlight the importance of a situated context and emp
the local and the known. they help teachers develop learning opportunities
are both meaningful and relevant to students because they are connected to
own communities. It is important to note that place-based pedagogy is not limi
to outdoor activities. It aims to evaluate the appropriateness of our relation
a specific socio-ecological place and this is what makes it so vital for commu
sustainable development. as Gruenewald (2003, p. 7) notes “a critical pedago
place encourages teachers and students to re-inhabit their places, that is to
the kind of social action that improves the social and ecological life o
near and far, now and in the future”. place-based and place-conscious pedago
encourage teachers to engage local human and natural resources in their t
and provide an appropriate pedagogical context to develop school-comm
collaboration with mutual benefits.

such an approach needs considerable changes to the traditional teache
tion curriculum. pre-service training should include subjects and activiti
help teachers to link their teaching and learning practices with the soc
ecological dimensions of ‘place’ and particularly of remote communities. Init
student-teachers into multi-grade classrooms and multi-age settings, incl
adults, would be an important dimension of the teacher education curric
furthermore the teaching focus should move from the classroom-based to a
perspective that places the teacher in the broader community. this means hel
teachers to understand the links between the classroom, the school and th
munity and develop community-oriented teaching and learning. as halsey (200
notes, pre-service teachers need the opportunity to contemplate how to part
and respond in terms of pedagogy and as a member of a community. managing
curriculum integration as well as developing teaching approaches and l
opportunities with content relevant to the local needs and interests ar
mental competences for a teacher intending to develop meaningful partners
between school and community. these educational competences are coupled
research and negotiation skills. the dynamic model of esd competences, prop
by the ensI as a result of the csct project (curriculum, sustainable developm
competences, teacher training), provides a basis for an innovative curricu
teacher education for rural and remote settings. the competences proposed
three levels of teacher’s role; as a guide of learning processes, as a member
school and the educational community, as a member of the society. this
acknowledges the context dependency of competences given that action
place in specific and various social and socio-cultural fields (sleurs, 20
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(hudson and hudson, 2008; hudson and millwater, 2009; beutel et al., 2011).
all these university-based initiatives try to foster positive feelings about
communities especially for city-based future-teachers. White and Reid (20
6-8) however wonder whether such practicum programs can help student tea
to understand the links between the classroom, the school and the wid
community since “they don’t prepare them to participate and respond in terms
pedagogy and as a member of a rural community”. they argue that, by working
the notions of place-based and place-conscious pedagogies, a practicum
focus on developing a positive feeling about country life, with both its chall
and its possibilities for a lifelong teaching career. such rural and remote ex
programs help students to understand a particular rural place, in a way that
them to feel more at home and confident. In this regard they present a practi
program, the ‘apple’ experience, developed in 2005 and 2006 for future tea
at deakin university in australia, through which students developed a sen
place-consciousness. during this project three key issues i.e. funds of knowl
multiple learning spaces and knowledge production teams were used to supp
students to relate to a remote community in a sustaining manner. student tea
worked as co-researchers to document the funds of knowledge, i.e. knowled
social practices of children’s everyday lives in the small remote community. s
teachers and children became buddies by exchanging letters. children talked
their families, interests etc. so during their two-days field trip in the village t
their buddies, student teachers were already familiar with pupils’ lifewor
multiple learning space approach was also used in this program. student teac
engaged with various learning spaces, such as university lectures, workshop
classrooms, farms, rural community, on-line forum, e-mail communications
the school students, school’s website to learn about school’s life and infra
etc. thus, during their field trip they had the opportunity to experience what
had already known virtually. finally this program involved the student t
working in knowledge producing teams. all participants (student teachers, c
teachers, teacher educators) worked collaboratively in small groups t
multi-age resources on a theme of mutual interesting, i.e. the environment. th
resources were used in multi-age groups during the field trip.

THE UNIVERSITY Of THE AEGEAN AS A CASE STUDY
the university of the aegean is a quite new, public and a medium sized Gr
university. Its schools and departments are located on six relatively big
(area: 80 – 1,6002, km
population: 21,000 - 115,000 inhabitants) of the aegean sea
the school of humanities including the departments of pre-school and p
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the island. they found out that local people are still very negative towards
mal energy and concluded that such attitudes should change by considering
successful use of this renewable energy source in other areas of the world
students, and especially those coming from urban settings, come to know a r
community and familiarize themselves with the ecological and social dimensio
of this setting. through such an approach students acknowledge the pedago
value of becoming involved in local contexts, collaborating with local peop
developing a place consciousness.

students are also involved in developing learning activities based on local e
mental issues. they learn to use role playing, ethical dilemmas and other tech
for negotiating local socio-ecological topics. the data, information and
needed to organise these techniques stem from the environmental inquiries m
tioned earlier. furthermore they are initiated into teaching and learning appr
that could help them to build learning opportunities involving the whole com
nity. for instance students learn how to make parish/community maps, a bott
up initiative encouraging students and local people to map elements (natura
cultural) of the place valued by the community. they also become familiar wit
forum theater, a technique that could help people to imagine common respon
community problems. such approaches could enable future teachers to work
multi-age groups and develop school-community partnerships so that local is
can be addressed and future sustainability plans can be planned in common.

In cultural and art studies students are introduced in the cultural heritage
region. using an inquiry-based learning as teaching methodology, students di
the local cultural architecture, realize the value of the conservation of tr
settlements, discover local dialects and register local customs and fai
instance they get familiar with life story interviewing, a qualitative research
thod for gathering information on the social tacit knowledge in rural and r
settings. future students gather life stories from elderly persons to highlig
local topics, such as folklore, social practices, local history etc. they also
in interdisciplinary projects offering learning opportunities about the comm
life in rural and remote settings. for example a project named “scarec
the land of asclepius” was implemented some years ago within the fram
the ‘art education - sustainability’ course. asclepio is a picturesque villag
southern part of the island of Rhodes where the various cultural stratigrap
island is vigorously alive. students, primary education pupils, teachers, profe
representatives from the local authorities and people from several com
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2003) with that of cultural ecology (dillon, 2012) are merged in order to re
how an arts-based partnership, a cultural niche of all stakeholders on the r
rural island of lipsi, may lead to ‘locative meaning-making’, learning for susta
development and ultimately sustainable development of both the school and
community.

DISCUSSION
We have already described some approaches and activities through which the
at the university of the aegean attempts to prepare student teachers with reg
remote communities. these approaches and activities however are mostly deve
ped separately. the dominant disciplinary approach of the Greek university do
encourage the development of an integrated and coherent curriculum under
all these elements could converge towards a common purpose. however, in o
a teacher education institution, in Greece and anywhere, to achieve a place-ba
pedagogy which favours the preparation of future teachers not only to
teach in remote schools but also to cultivate collaboration with local com
towards sustainable development, the whole program should focus on m
ciplinary, experiential and intergenerational approaches. student teachers s
become curriculum creators and be able to develop teaching and learning ac
specific to particular locales. to create such curricula they should unders
distinctive characteristics of local settings and become researchers in doc
the knowledge and social practices of the community. smith (2002) offer
approaches to place-based learning that can focus educational research int
based practices: (a) local cultural studies, (b) local nature studies, (c) c
issue-investigation and problem-solving, (d) local internships and entreprene
opportunities, and (e) induction into community decision making. a critical asp
that these approaches should also encompass is the inclusion of practices t
student teachers to understand the rationale of school-community collabo
and systematically equip them with strategies and tools to initiate and mainta
such collaboration.

In this respect teachers education curricula should further integrate th
cultural and environmental aspects of local communities. Given that the uni
ties are located in different regions each one can take advantage of its surr
to develop curricula focused on the specific characteristics of these r
Greece for instance the university of the aegean can focus on the insular co
including the insular remote areas. In terms of research this (re)orientation
more relevant approaches such as field studies. In terms of teaching and lea
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the urban zone. It should also take advantage of the opportunities and chall
stemming from remote communities. the student teachers and especially t
coming from these islands and are willing to do their internship in this
should be encouraged to do so. In this respect the university should formula
new internship policy focused on this kind of communities.

however in what ways the university could overcome the economic/practical
riers? possible solutions may be linked with collaboration with local author
local people. by developing such collaboration, the students can ensure lod
local families and possible financing from local municipalities. local cooper
enterprises and associations might also contribute to such collaboration in
ways. for example a women’s cooperative or a local hotel can provide s
with room and board, and local cultural / environmental associations c
them to value local assets. In this way students’ integration in the local com
can be easier, while in parallel place consciousness can be cultivated. In add
such a policy must include mentoring, that is inspiring, preparing and support
teachers appointed in such communities to become mentors of student teach
the experience reported in literature regarding practicum in remote areas an
pecially practicum using a place-based approach (White and Reid, 2008) can in
practicum planners. moreover, the ‘Renewing Rural and Regional teacher ed
curriculum’ (RRRtec) project, organized by a group of teacher education fac
in australia, provides a useful tool to support the implementation of the prac
3
in rural areas (Kline et al, 2012; White, 2011). RRRtec is based
which
on a website
includes a collection of resources, such as rural education research public
studies, dvds and photos, advices from teachers about their experiences wor
in rural locations and stories of pre-service teachers who have been placed
schools. It also includes potential modules for teacher education courses (
understanding rurality, getting to know rural students‘ lives and preparing
professional experience). this application constitutes a good practice th
inspire teacher education institutions.

furthermore, in order to support students and teachers-mentors participat
the internship program as well as the teachers who already work in remote c
munities networking should be enhanced. enhanced support networks could
to the integration of teachers and remote communities and mitigate the impac
geographical isolation. networking could positively affect different levels
3

for more information about the RRRtec project, see: www.rrrtec.net.au
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produce, consume, lead and live in society are needed to address the wicked p
blems and foster a sustainable society. there are examples of different
actors starting to do this: companies are trying to shape their social respon
social actors are participating in transition arenas, individual consumers are
for socially and environmentally responsible products. It goes without sayin
higher education should also contribute to the transition to a sustainable s
belongs to its social role (de cort and lambrechts, 2014).

higher education needs to answer to this societal appeal, and it is within
context that the concept higher education for sustainable development
or sustainable higher education (she) emerges. hesd can be defined as educat
that prepares students for an active role in society, with the purpose of fost
transition process towards sustainable societies. In order to do this, higher
tion needs to provide students with competences that enables them to cope w
and formulate answers to, the complex challenges of the future. In addition
education must lead by example and integrate sustainability within its researc
societal outreach activities and campus operations (lambrechts et al., 2009).
this context, the definition and integration of so called competences for sus
development, is seen as an important step in the process of realising hesd.

this chapter discusses the issue of integrating competences for sustaina
velopment (sd). the definition of these competences is highlighted in sect
section 3 focuses on a number of frameworks and models developed to ensu
integration of competences for sd in the curriculum. section 4 provides insig
the possibilities of connecting competences for sd with other competen
cepts in higher education. section 5 concludes this chapter with critical ref
and recommendations for further initiatives and research in this field.

DEfINING COMPETENCES fOR SD
over the past years particular attention has been given to competence-based
competence-oriented education. different policy frameworks have been deve
such as the european Qualification framework (eQf), and competences de
translated and integrated into higher education programs. there is much disc
about the definition of competences, however it seems that a general consen
has been reached about the main characteristic of competence-oriented educ
i.e. the integration of knowledge, skills, values and attitudes (Rychen and sal
2003). the concept is therefore strongly opposed to classical forms of
focusing on transfer of knowledge and hierarchical teacher-student relati
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Competence

Description

Systemic thinking and
handling of complexity

ability to identify and understand connections; think
connectively; be able to deal with uncertainty

Anticipatory thinking

develop visions, apply precautionary principle, and predict
fows of (re-)action; be able to deal with risks and changes

Critical thinking

ability to look at the world, challenge norms, practices,
and opinions; refect on one’s own values and actions; give
opinions to others; understand external perspectives.

Acting fairly and
ecologically

know alternative actions; be able to orientate oneself in
regards to justice, solidarity, and conservation values; refect
on possible outcomes of one’s actions; take responsibility for
one’s actions

Cooperation in
(heterogeneous) groups

ability to deal with conficts; to learn from others; be able to
show understanding/sympathy

Participation

ability to identify scopes of creativity and participation; be
able to participate in the creation of initiatives

Empathy and change of
perspective

Ability to identify onesown external perspectives; to deal with
onesown and external value orientation; to put oneself in
someone else’s position; be able to accept diversity

Interdisciplinary work

ability to deal with knowledge and methods of different
disciplines and be able to work on complex problems in
interdisciplinary contexts

Communication and use
of media

ability to communicate in intercultural contexts; to deal with
IT; to be able to pass criticism on media

Planning and realising
innovative projects

develop ideas and strategies; plan and execute projects; show
willingness to learn for innovation; ability to deal with, and
refect on possible risks

Evaluation

ability to elaborate evaluation standards and carry out
independent evaluations with respect to conficts of interest
and goals, uncertain knowledge, and contradictions

Ambiguity and frustration
tolerance

conficts, competing goals and interests, contradictions, and
setbacks

Table 1. Competences for SD (Source: adapted from Rieckmann, 2012; cited in Stough et al., 2013)

for sd are already present within the study programs, mainly competences re
to responsibility and emotional intelligence. other competences, related to
thinking, future thinking, personal commitment and taking action were virtua
absent within the competence schemes. furthermore, the analysis showed
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• Interactive and participative methods: e.g. socratic method,
Group discussion, Role play, learning diary, brainstorm, peer assessment
• action oriented methods: e.g. learning by doing, Internships, field work,
solve real community problems;
• Research based methods: e.g. bibliographic research, problem analysis,
case studies, concept mapping, value clarification.

Figure 1. Sustainability integration strategy in higher education
(Source: Lambrechts et al., 2009, 2010)
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recently added to the domain, is the connection between competences for sd
other competence concepts, which have emerged in higher education su
research competences (lambrechts and van petegem, 2016, in press), and
preneurship (lans et al., 2014). the different approaches provide useful s
stones and guiding principles, without pretending to be blue-prints or ‘one-fit
all’-models. after all, as mochizuki and fadeeva (2010) point out, individual st
programs should dive into the topic, define the competences for sd within t
specific context, and decide which way to follow when integrating them.

CONCLUSION AND CRITICAL REfLECTIONS
opinions are divided regarding competences for sd; whether to integrate
competences, or to reorient existing competences within a framework of sus
bility. firstly, critical questions can be raised about the usefulness of implem
competences for sd, without reorienting the existing education system. v
authors believe that it is impossible to integrate sd within the current struc
of our education system (sterling, 2004). others point towards the poss
of the competence concept as a first step towards a more sustainable educa
(sleurs, 2008). Integrating competences for sd seems, at least in the context
constructivist educational policies and practices, a legitimate starting point

a second critical question arises about the practical integration of compete
sd. again, several options exist, ranging from interweaving elements of susta
bility competences throughout the whole study program (‘horizontal integra
to integrating one explicit sustainability competence comprising all elements
linked to one or a group of modules in the program. of course, it is also poss
combine both strategies (lambrechts et al., 2009, 2013). as with many concep
re is no one fixed strategy, and every higher education institution or study pr
should determine the best strategy in their context. Rather than focusing on
general key competences, this strategy should be oriented towards specifiyi
specific competences for sd relevant for the study program, and embedding
in the curriculum (mochizuki and fadeeva, 2010).

a third group of questions arises regarding the assessment of competen
sd: should we assess them? and, is it possible to assess them? these ques
relate to the fact that competences for sd are often connected to attitudes
and values. these so called ‘soft-skills’, are often interpreted as being d
even impossible, to assess. this is a barrier to integrate them into higher educ
study programs, as the competence concept in general is often interpr
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AbSTRACT
this paper reports on a critical interpretivist study that investigated the diff
forms, levels and pathways of engagement with climate change and sustainab
of young people living in different contexts of vulnerability and adaptability
study was conducted in the netherlands and south africa, and participants we
dergraduate and postgraduate university students from diverse socio-demog
and academic backgrounds in the two countries. the study applied various me
of data collection including focus groups, interviews, policy document revie
well as participant-observation at several youth and environmental even
forums. Key findings highlight the importance of building resilience and empo
ring academic and civic platforms that enhance young people‘s competen
manage sustainability-oriented lifestyles and workplaces.
KEYWORDS
climate change, empowerment, engagement, sustainability, Youth education

INTRODUCTION
Young people in higher education constitute the key leaders, decision-ma
stakeholders of future society. university and college students therefo
develop the skills and competencies to live and work in an increasingly
world, climate-threatened future, and sustainability-oriented economy (nyon
Yet it can be argued that the prevailing educational system has partly contri
widening the global climate crisis through unidirectional and individualistic
views which promote unsustainable values and practices (sterling, 2008). orr
argues that „the ecological crisis concerns how we think and the institutions that
purport to shape and refne the capacity to think“ (p.2). unesco‘s decade of education
for sustainable development (desd) put forward a new purpose for educ
replace the traditional informational approach. the core vision of the desd
engage all stakeholders in critical, holistic and fore-sighted education and
and to encourage multi-stakeholder and intercultural dialogue and coll
promoting a pathway towards positive and sustainable societal change (tilbu
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require continuous management, innovation and action. dutch young people
be the frontrunners in dealing with these challenges in their daily lives as w
in working towards solutions in their communities and jobs (van heeswijk, 20
In south africa, university students are facing long-term risks from climate c
as well as overlapping social and developmental stresses including widespr
poverty, social and economic inequities, complex governance and institut
problems and limited access to capital (madzwamuse, 2010). overall, such co
plexities overburden south africa‘s higher education graduates in particular
will need to drive sustainability whilst managing existing socio-economic
environmental difficulties. such contextual country differences in terms of
change vulnerability and adaptability present valuable settings for explorin
diverse forms, opportunities and challenges for youth engagement with clim
change and sustainability.

METHODS
the study applies a critical interpretivist research approach. It seeks to unde
young people‘s experiences through their own accounts and interactions in a
flective and dialogic setting. the focus is on the role of local country cont
educational, political and institutional systems) in influencing youth opportu
and challenges for engagement with climate change and sustainability. the s
methods included focus groups with youth, semi-structured interviews with y
people and experts, participant-observation at various youth events, and a re
of policy documents.

the study participants included dutch and south african university students,
graduates and post-graduates between 18 and 30 years old, both male and fe
participation in the focus groups and interviews was voluntary. In south afri
total of 10 focus groups were conducted with total of 117 students from m
12 universities in different regions (including Kwazulunatal, durban, Johann
pretoria, Grahamstown, port elizabeth, capetown). semi-structured interview
also held with university students from different academic fields and w
informants or experts including government officers, academic research
coordinators in youth or environmental organizations. the author also a
three youth events as a participant-observer: a southern african regiona
conference, a national sustainability conference, and a youth leadership
these events included youth participants from different regions of sout
and ranged from university students to young professionals. In the netherla
total of 8 focus groups were conducted with a total of 66 participants from
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then switches off projector and that’s it, back to normal class, no refection, no
discussion.

many study participants also emphasized the need for educational reform
incorporate more holistic thinking and integrate sustainability educatio
learning into various educational spaces and disciplines. for example, a dutc
participant discussed the need for teaching students through hands-on/prac
and solution-based learning approaches:
Schools should do more. For me it was an important place where I got information. Not just by telling kids and giving info, but in giving them assignments,
asking them to go and fnd out how the world works, doing research, letting
them understand and look it up for themselves. Make them think about it. For
example, I wrote an essay about different types of vegetarianism and looked at
different arguments, it made me understand and I got convinced.

similar insights into the need for critical thinking and problem solving skills
discussed by young participants in a study by burandt and barth (2010) who fo
that „problem-orientation and the need to act and decide within complex real-life
problems where multiple perspectives had to be integrated, was mentioned as the

main precondition to acquiring new knowledge and skills“ (p. 12). universities and
colleges can optimize their role as key agents of social change by comprehen
integrating education and learning for sustainability into their framework o
king through a comprehensive approach that engages students with res
education and learning, and outreach for sustainability (Wiek et al., 2011). ma
and Waterman (2010) indicated that skills, values, and aptitudes are adv
through ‘learning by doing’ pedagogies for sustainability literacy. they empha
that „leaning by doing goes beyond the idea that core, disciplinary or technical knowledge is straightforwardly transmitted through uncomplicated processes of teaching
and learning. Rather it involves hands-on activities which facilitate knowledge, skills
application, and adaptation“ (p.83). esd can thus empower youth to become core
stakeholders and collaborators towards a sustainable future.

A Low Priority for ESD Education
a widely shared theme amongst participants in both countries was the low pr
given to climate change and sustainability education in their academic curricu
this is reflected in the following quotes by two participants from the nether
and south africa, respectively:
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rather than impacts of climate change, or the diplomacy behind it and how we
can change countries, or the policies that need to be adopted to get sustainability.

In an interview with a policy maker on the political dimensions of sustainabilit
ucation in the netherlands, he explained that „the new government has announced
9 branches of industry for Netherlands to be leading in, such as chemistry; life sciences;
bio-based economy; and the creative industry...the development agendas on economic
reform have sustainability as an underlying principle. But at the same time they are
cutting a lot of funds and investments from arts, culture, environmental studies...sure
this will have an impact on how higher education manages. But anyway in Netherlands HE can decide their own programmes. So it also needs to come from there.“

this reflects the institutional challenges of integrating esd into higher educ
and the importance of attaining political and legislative support for sustain
education.
A distinct theme expressed by many South African participants was the lack of
teacher training and awareness on environmental issues such as climate change.
Two FG participants stated:
They introduced new subjects on sustainability and on corporate social responsibility but used the very same teachers that had been teaching other courses.
They don’t have the background and understanding or skills to teach this new
material...Course didn’t touch on anything new except what we all already knew.
Save water, electricity...There was no real depth into what happens, the process, the
outcomes, the long term issues we will have to deal with in our jobs.

teachers are not properly educated about issues like climate change esp
those in rural and under-privileged areas. We need proper teacher education
in the community need to learn the skills to live sustainable and efficient live

these insights resonate with findings in other studies exploring esd in south
for example, moodley (2010) found that the environmental education progra
in the Gauteng province „had very little or no focus on the social and economic
aspects of the environment...the practitioners sampled in the study were trained
in environmental education and there appears to have been no formal training

regarding education for sustainable development“ (p.64). bopape (2009) similarly
indicated the lack of teacher training within the south african academic cont
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I hope to see more and stricter environmental laws. Perhaps as a lawyer I will
play a role in bringing these laws to pass. I would like to see those communities
who rely on unsustainable resources for their livelihoods successfully fnd
alternative occupations.

another fG participant from south africa discussed the role of the media and
raising public awareness on climate change:
I‘m studying drama because I think theatre is a way to educate people and to bring
about change, to infuence people...So we can use theatre to raise awareness on
climate change.

similarly, a dutch participant in a sustainability event hoped to work in sustain
agricultural production to meet the rising challenges from climate change:
I am studying agriculture and I now see the effect of weather changes on produce.
As a future farmer, my ideal would be to produce enough food of good quality and
every year to improve soil health. That would be my contribution; my own farm to
increase soil health every year. It has to be worldwide, but I‘ll try to do my part.

fritze et al. (2008) discusses the fact that climate change will generate the n
for a range of different jobs and careers to support people and institu
enhance people‘s resilience and “...galvanize creative ideas and actions in
that transform and strengthen the resilience of and creativity of community
individuals” (p. 9). the Ilo (2012) also indicated that climate change will ha
impact on labour markets through the creation of new jobs and the substitu
and transformation of existing jobs. although some jobs might disappear, ne
will be created, for example, in the construction sector building coastal de
and green buildings. certain job requirements will be redefined as socie
from fossil fuels to renewables and with an increased focus of the industria
on clean technologies and of the service sector on energy savings. suc
further highlight the importance of integrating esd into academic curricula
to build young people‘s knowledge and competences to manage a transf
workplace through skills for critical and futures thinking, flexibility and ad
social learning, sustainable technologies and inter-disciplinary collaborati

Innovation in future Career
many of the study participants undertaking environment-related studies or co
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Attitudes have to change in upcoming engineers and architectures. People in
power are not really aware of these things (for example – climate change) and
how to prevent them. So we as engineers, who are learning to make structures to
build houses, need to learn to do it sustainability. We should focus on structures
that incorporate the environment into it instead of destroying it.

various scholars and institutions have emphasized that the future workplace
require skills in critical and fore-sighted thinking, collaboration amongst d
disciplines and innovative solutions for efficient management of scarce reso
(fahey, 2012; Wiek et al, 2011). the european commission (2009) considere
skills are “the best insurance against unemployment and an important factor
personal development and active citizenship” (p. 2). In addition the nether
environmental assessment agency (pbl, 2011) warned that the dutch and gen
european working population, is aging and expected to decline further, a
towards more innovation, better education and a greener economy to ma
prosperity and deal with the long-term climate challenges. Yet a recent stud
the integration of sustainable development concepts in heIs in another euro
country, belgium (lambrechts et al., 2013) has similarly highlighted the
educational programs that promote competences for systems thinking,
orientation and personal action on sustainable development; hence further
sizing the importance of revising heI curricula to address sustainable develo
competences for empowering young people to manage a sustainability-ori
future workplace.

CONCLUSION
In this study, the participants‘ discussions revealed important insights re
the extent to which their current education and learning is equipping them wi
the necessary worldviews, skills and competencies for a sustainability-orien
ciety and job market. several participants criticized the low priority given to
change and sustainability education in their current institutional programme
courses, and that this impeded their ability to develop skills they consider ne
for future employment and social cohesion. the participants‘ perceptions of
and opportunity for personal and professional development through their j
of their agency to influence the changes they envision might be diminished in t
absence of adequate education and training to enhance their employabili
performance. the study thus highlights the need for educational programme
enhance young people‘s critical and reflective thinking, holistic worldvi
collaborations with stakeholders across different disciplines.
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future research should explore the dynamics and possibilities for the politica
werment of young people and youth employment within the current complexit
of post-2015 development debates, the global economic recession, rising ch
from climate change, and the pressing need for a transition to energy efficie
a sustainable economy. Key research questions need to address the competen
and leadership potential of young people to participate in decision-making
sustainability issues; the ways in which changing environmental circumsta
affect the working conditions of young workers; whether job creation in em
sectors can address the rising problem of youth unemployment; whether stu
across diverse sectors and disciplines have adequate skills to adapt and
a transforming lifestyle and working environment, and whether gender b
is being considered and addressed in policy consultations and the trans
green jobs (Ilo, 2012; stevens, 2009). answering these questions requires mu
systematic studies using quantitative and qualitative tools and across di
countries and youth populations.
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vertebrate species population across the world, as demonstrated by change
living planet Index (lpI). the lpI for vertebrates refers to the percentage of g
vertebrate species population that have decreased since 1970 to the yea
report. the lpI for vertebrates risen from 28% in 1970 to 52% by 2010. this m
a huge reduction of more than 50% in vertebrate species biodiversity in the pa
42 years. humans also place an excessively high demand on the earth’s resour
beyond the capacity of the earth today. this is measured by the global ecolog
footprint, that continues to increase and is estimated to be 1.5 earths in 201
is the size of the earth that is required to provide the amount of natural reso
necessary to satisfy current human consumption (WWf, 2012; WWf, 2014). W
current alarming rate of human consumption of natural resources, it is diffi
be certain that the generations of the future will have adequate access to
resources. development is deemed to be sustainable by giving due attention to
economic, social and environmental dimensions. however, economic develop
seems to be the main focus, to the detriment of the environment (WWf, 2014),
the economic and social domains depend on the ecological systems of the wo

local ecological knowledge (leK) has been described as the knowledge, pra
and beliefs that a person has about local ecological relationships. leK is a s
knowledge within a community and is acquired as a result of the experiences
and observations made by, an individual about local ecosystems. When this kn
ledge is handed down through generations and then added to the new knowl
acquired by subsequent generations, it is known as traditional ecological kn
(teK) (chamley, fischer and Jones, 2008; Gilchrist, mallory and merkel, 2005)

leK held by young people is important as they will inherit the earth of tomorr
however, changing economies in developing countries have diverted young pe
away from their traditional homes to more urban areas for education and wo
developing countries, urbanisation has also caused changes in the livelih
residents as they move away from the natural resource based lifestyle they u
to follow. In doing so, there is a decline in the leK they hold, as their new life
no longer based on the natural resources around them (punch and sugden, 2
people in rural areas are able to identify more ecosystem services as their liv
are closely interrelated with the environment
ίn-lόpez
(mart
et al., 2012). the rural
people in this study were mostly from the older generation, while the y
generation tend to be located in the urban areas. these young people te
have a perception of the natural environment based on what they learn in sch
and institutions. a study of young people in australia revealed that thos
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Ecological literacy
there are different but related approaches to ecological literacy. an extens
by mcbride et al. (2013) suggested that ecological literacy can be des
terms of a framework that encompasses three components: ecological know
cognitive skills and systems thinking. ecological knowledge refers to a know
ecology, socio-politics and environmental issues. cognitive skills are those s
cessary in ecological literacy and encompasses scientific enquiry. systems t
as a component of ecological literacy involves understanding the workings
ecosystem, the dynamics within an ecosystem and the interrelations between
bio-physical and social components of particular environmental situations. I
case, ecological literacy refers only to ecological knowledge.

ecological literacy is found to be low among many sections of society, from
school children (cutter-mackenzie and smith, 2003) to adult teachers. hashim
martell, mcneill and hoffman (2011) also reported below average ecologica
among urban youth. however a high level of ecological literacy is necessary
ple to make informed decisions that do not endanger the environment. ecolo
literacy is a key concept that necessitates a change of worldviews. In view of
education at all levels should integrate ecological consciousness into the
agenda (hampson, 2012). powers (2010) recommends that young people shoul
taught ecological literacy so that they can be equipped with the necessary
and knowledge when dealing with environmental issues. In malaysia ecolo
consciousness and ecological literacy is incorporated into environment
tion initiatives, the main pathway to raising environmental awareness (unesca
2000). some initiatives are carried out in informal settings such as mus
(ng, 2008), nature parks (sabah Wetlands conservation society, 2012; Yusof,
and non-governmental organisations (singh and Rahman, 2008, sabah Wetlan
conservation society, 2012). environmental education has also been impleme
in formal settings such as schools. although labelled as environmental edu
aspects of ecological education are embedded in the initiatives (Kamidin et al

Ecological thinking
ecology as a science is evolving and undergoing several changes in emphasis
perspective (Wallington et al., 2005). a study on the ecological thinking amo
logists by moore et al. (2009) revealed a diversity of views and approaches. G
ly, there was widespread agreement on ecosystems being in non-equilibrium. t
also agreed that there are multiple organisational levels and the role of fu
diversity in changes to the environment. however there were disagreements a
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nature, but remains dynamic as local communities adapt to environmental cha
extracting leK from these communities is valuable in conservation.

transferring leK to the younger generation is an important conservation ac
can help improve knowledge of local ecosystems, their functions and local
that use these resources and at the same time help protect and preserv
many of today’s young people have limited or no knowledge of leK for
reasons. development, urbanisation and modernisation has caused a diminishin
of leK. this is further exacerbated by the passing away of older generations
hold this leK not being replaced by a younger generation that has this knowl
a study by pilgrim et al. (2008) across three countries indicated that leK is hig
lower income communities compared to their wealthier counterparts. as the
nomic status of communities improve, they become less reliant on local reso
thus leK becomes concentrated among those with personal interest due to t
resource dependent career, lifestyle or study field. the loss of leK is also f
be faster in more economically endowed communities. With higher incomes, co
munities have greater access to, and dependency on, commodities available in
markets. they are less reliant on local resources, thus have less need to acq
for their survival. this also leads to reduced sharing of leK between the old
younger generation. pilgrim et al. (2008) raised concerns about the threat to
to improved economic growth across the globe, leading to the declining cap
of local communities in the management of the also diminishing environmenta
resources in their locality.

INTEGRATING LOCAL KNOWLEDGE IN ECOLOGICAL EDUCATION
an ecological education project was carried out in two schools locate
different urban areas in malaysia. participation in this project was initiat
the schools, as part of their Green school activities and their collabor
higher education Institutions. the school administration approached the rese
and after discussion, both parties agreed on the project. the research a
incorporated in this project utilised the quasi-experimental method applying t
one sample non-equivalent group design technique. a pre-test and a post-test
conducted to collect data on students’ ecological literacy and ecological
using a questionnare adapted by the research team. the questionnaire co
of a section on demography, and sections on ecological literacy and ec
thinking consisting of five point likert scale items. Interviews that focused o
knowledge were also held at the end of the project. after the administration
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Image 1. Students showing the plants in their plot

Image 2. The jam garden

Image 3. The Chinese herb garden and skin care garden
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the internet, they also interviewed people in their community who had knowl
about these local plants, particularly the older generation. they also
information from their respondents about the benefits and use of these plan
the local people.

ECOLOGICAL EDUCATION, LOCAL KNOWLEDGE AND CHANGES IN STUDENTS’
ECOLOGICAL LITERACY AND ECOLOGICAL THINKING.
as shown in table 1, students’ ecological literacy and ecological thinking w
than 80 percent of the total score for each category before the start of th
gical education activity. however, participation in the ecological education a
showed improved results. there was a 5.7% increase in the mean score for ec
literacy and a 5.6% increase in the mean score for ecological thinking a
project. the gains in ecological literacy and ecological thinking are sta
significant, at the p < .05 level with an effect size of 0.28 and 0.22 respective
can be inferred that the students’ experience in the ecological education a
has contributed to their improved ecoliteracy by 28 percent, and their e
thinking by 22 percent.
Item

Test

N

Mean

Total
score

Mean
as % of
total
score

Std.
Deviation

t

p

Ƞ2

Ecological
Literacy

pretest

108

184.47

240

76.86

10.61

-9.15

.01

0.28

posttest

107

198.07

82.53

11.17

pretest

108

90.81

75.68

6.56

-7.76

.01

0.22

posttest

107

97.54

81.28

6.15

Ecological
thinking

120

Table 1 Changes in students’ ecological literacy and ecological thinking

a closer look at a few of the questionnaire items show the nature of these c
table 2 and table 3 list selected items for ecoliteracy and ecological t
spectively.
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the students on site. students explained the theme they had chosen and the pl
they grew. In the second phase, the students talked about their project as a w
this was conducted in the school building. before the start of the programm
few of the students could name the plants and animals that they saw around
this was also true for other organisms that were present in their environmen
thermore before the project they did not know much about the local plants
them or their ecology. for example, many of them did not notice that certain b
species frequented the school yard or their homes. In terms of ecological li
project has encouraged students to be keener observers of what takes plac
garden and to identify visitors to their garden. as they progressed with the a
in this project, they began to make a greater note of the biodiversity. they co
that certain insects visited the plants they grew, and went on to investi
role of these insects in their garden plots. they became more aware of the in
that frequent the plants they grow, and went on to discover whether these w
beneficial or detrimental to their plants. they made similar investigations
other animals and new plants that appeared among their plants. they also ide
fied other invertebrates and birds they saw in their garden and school groun
support their observations, they included photographs of the birds in their r
few even reported that they had civets as visitors and showed the objects th
claimed to be the civet droppings. students became more aware of the role of
organisms and the interrelationships between them.

Image 6. Visitors to the compost heap
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lemongrass is also a plant commonly used in the daily cooking by locals and
broth produced from this plant is used to relieve stomach pains. another loc
citronella, is used as an insect repellant.

CONCLUSION
local ecological knowledge will soon disappear if there is no concerte
preserve and ensure its continued existence. modernisation and development
hough beneficial for human progress, can erode leK. as more of the older ge
pass on there is a reduced inter-generational transfer of leK and therefore
education becomes an important tool for the conservation and preserva
leK. opportunities provided through ecological education can provide
experience of growing plants and caring for them. observing what happens in
garden including the unintended growth of other plants, visitations by anima
studying these organisms can help in improving ecological literacy and ecol
thinking.

once the students in the project looked at gardens and plants, and saw them
of the landscape, they then began to see that a plant is a thriving organism an
interactions with other organisms. as a result they then began to know more
these organisms through the study required of them in the project.

Knowledge of the living components in the garden include the interrelations
that occur between them. students will see that any human action can c
changes in these relationships and as a result begin to develop their ec
thinking. choosing particular themes for their gardens encouraged stud
give more attention to the plants that they use in their own lives. taskin
to select local themes and local plants helped students to become more aw
the local biodiversity, and to learn more about the local ecological kn
their community. In carrying out this task their interactions with other membe
their family and community brought them closer to local biodiversity, gaining
in the process. they began to appreciate local flora and fauna, and understa
importance of conserving local biodiversity. although most students live in
areas, local natural resources are still valued by these communities, for exa
the components of their food system. Integrating leK into ecological educat
help to educate young people about local biodiversity. the aim is that the rea
experience they gained from the project will influence their future action to
sustainability.
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AbSTRACT
this chapter presents critical reflections on ‘committed’ research into educ
sustainable development. the concept of education for sustainable developm
has implications for the delivery and content of education and for the proce
practice of research into sustainable development. this in turn has conseque
theory and methodology and for the complex relationship between pedagogy
practice. drawing upon insights from a workshop involving teaching, researc
community development practitioners the chapter argues that, while educati
sustainable development as a concept crosses all these boundaries, there is
a practical disconnection that can only be addressed through problem
action-oriented and collaborative approaches. It concludes that these appro
are underpinned by the identification, development and assimilation of the tra
disciplinary attributes that facilitate moving across, as well as between, disc
roles and contexts.

KEYWORDS
education for sustainable development, higher education, research, transdis

INTRODUCTION
society today is facing major sustainability challenges, characterised b
complexity and reluctance to succumb to clearly bounded definitions an
tions based upon ‘hard’ evidence (funtowicz and Ravetz, 2003; lemon et al., 20
Rieckmann, 2012; Rittel and Weber, 1973). as key actors in the narrative
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these underlying challenges facing researchers, teachers and practitioners
in esd related issues are invariably the unpredictable product of continuall
ging social, technical, economic and ecological interactions. one response t
an interpretation would be to adopt a fatalistic stance whereby we are reluc
intervene, because nothing can be predicted with any degree of certainty. alt
tively we can assume the reductionist paradigm whereby we focus upon a spec
part of a problem and assume that ‘everything else is equal’. While neither fa
or reductionism are particularly helpful with how we research ‘real world’
is possible to identify a number of features of complex systems that might sup
a ‘replicable’ framework or approach to understanding them; in other words
possible to understand complex systems systematically? to do this there is a
to acknowledge complexity and map the system out as a whole rather than tr
to solve the whole problem (sterling, 2004).

an additional key challenge facing committed or applied research for es
disconnect between the range of key actors and agencies and the discr
often poorly integrated roles that they perform. even when academics,
students, community representatives, companies and other stakeholders con
to a common vision about the future, the specific responsibilities and restric
of their roles can mitigate against an adaptive transition that draws upo
generates, social learning (sajeva et al., 2015). academic researchers have to
and generate funding, teachers have to meet curricula criteria and ensu
results are acceptable and development practitioners have to ensure that o
are specified and met even if the context has changed to make those targets n
longer relevant. Indeed the latter challenge is generic. Where targets a
place, whether they be for publication, exam results or community engag
the targets themselves become the focus of attention and not the reason fo
installation. publication quantity can overtake quality; passing exams superc
quality of learning and numbers at a community event be more important than
sustainable engagement. Where targets are introduced and are linked to som
of penalty they can undermine the flexibility that is necessary to respond to
reasons they were introduced (lemon et al., 2010). Within the context of mul
actors and their respective roles and targets it is possible to identify a numb
other factors that make an integrative research approach to esd more probl
these issues are introduced in the following sections.
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links household decisions about transport to more energy efficient vehi
strategies of multinational automotive organisations and climate change
this obviously influences how we understand and communicate the issu
sustainability (e.g. see Rivoli’s example of a t-shirt, 2009) practical issues of t
and place are also important in the ‘act’ of esd research. the time requi
explore a sustainability related issue can be in excess of that which is a
for any specific, and timetabled, subject or research project. the develo
cross-curricular, issue focussed, material is not only time consuming in it
may require significant investment in developing new relationships and forms
delivery among the teaching staff. as discussed in the introduction, this inve
may run contrary to the measures by which teachers are judged. for resear
and practitioners similar temporal constraints can emerge. With the former
may manifest themselves through the time required to generate cross-discipl
working relationships and to negotiate access to stakeholders, with the lat
pragmatic focus on specific outcomes may restrict the time available to
new approaches with researchers or other areas of practice and to underta
reflective practice that is fundamental to this exploration.

other more structured aspects of time are also significant constraints that
be managed; political and financial cycles, the school timetable and working
constrain engagement with a topic that is ongoing and emergent. the respons
such time constraints may well require flexibility on the part of the individua
to be involved outside of their accepted time commitment; and on the part of
nisations - to support their personnel in this more flexible approach and pote
to make resources available for this, e.g. premises for meetings.

one final aspect of time for consideration, particularly within esd, relates
temporal perspective that is adopted; focus on the natural environment
variably require a longer term perspective than one on the economic and pol
environment which may be determined by their respective short(er) term c
(lemon and Green, 1996). the abillity to engage with stakeholders at sp
times only (e.g. when the council offices are open, when the school governo
meeting or not at work) provides one example of how access can be socially
physically constrained by time.
SOCIAL AND PHYSICAL ACCESS
Workshop discussion:
• How can researchers access ‘local’ knowledge?
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awareness both as the basis for engagement (appropriate dress, languag
and to support analysis and explain variation between groups. cultural c
will manifest themselves through different perspectives on an issue and
perspectives may change as new contexts are forged and experienced.
MULTIPLE PERSPECTIVES AND THE PURSUIT Of CONSENSUS
Workshop discussion:
• We tend to operate in disciplinary silos, but sustainable development is an
interdisciplinary issue.
• The researcher is a member of the learning community, (s)he needs to understand the context, respect expectations and needs of stakeholders.
• Researchers must become familiar with teaching and learning methods that
engage the whole community and appreciates the different perspectives.

esd calls for action-oriented and collaborative approaches in which all sta
can be involved in the research process (espinet and Zachariou, 2014). this me
that the involvement of stakeholders can take different forms and function
a research process: e.g. (1) informing stakeholders about research (e.g. in a n
ter); (2) consult stakeholders (e.g. in a survey); (3) dialogue with stakeholder
in focus groups); (4) stakeholder participation (e.g. in action research) (lambr
et al., 2009). It is clear that the different forms of stakeholder involvement
different levels of committment and forms of collaboration and can be link
defining and applying quality criteria (lambrechts, 2012).

the cultural climate in which behaviours take place invariably means that the
as it is perceived by different stakeholders does not coincide with the w
policy makers, politicians or scientists feel it should be perceived. of course
agencies will often have an influential part to play in the creation of t
ceptions. problems, and by extension options, are defined by the perceptual s
within which individuals and groups operate and while there are likely to be v
perceptions over an issue those perceptions are also likely to change throu
society therefore reflects, and presents, a variety of different perspect
views, priorities, perceptions of education and interpretations of the role an
of research. differences also occur in the experiences of, and relationships
actors relating to a specific phenomon or issue (e.g. of researchers with stu
and staff, of staff with contractors, of community with school) and in
language, depending on the context and credibility, (technical, pedagogic, cu
organisational, etc). the language of the classroom differs greatly from th
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•
•
•
•
•

There is a need to involve students and community members in evidence based
research (e.g. data gathering).
Avoid research that ‘just takes’ and does not ‘replenish’, add value.
Guidance is necessary for dealing with the tension between doing ‘my research’
and the needs of stakeholders.
Generate confdence within the researcher, training and stakeholder communities that ‘to not have all the answers’ is acceptable.
Give consideration to potential bias and ethics in research.

there was a recognition in the workshop that the role and identity of the res
cher might not only be confusing for other stakeholders but for the r
themselves; are they acting as a mediator, a mentor, a supervisor, an obs
facilitator, an outsider, an activist or combinations of these roles? Guid
felt to be necessary in how to deal with this tension between doing ‘my resea
and the needs and participation of practitioners and community stakeholders
management of expectations is problematic when the researcher has persona
institutional targets and a ‘relationship’ with stakeholders. Issues of ethics
addressed systematically but these do not necessarily deal with how expecta
addressed. trust, clarity of purpose and relationship building are key to avoi
perception that researchers “collect data and go”. It is also important that
and students are supported in the acquisition of research skills so that they
the option to explore themselves when appropriate, they are not reliant on e
researchers and they are able to evaluate the quality of the research they e
We have highlighted the need to address issues of social access and to reco
and draw upon the multiple perspectives that exist within research into esd. b
of these require different stakeholders in the esd process to trust other pa
on the one hand in terms of providing and not abusing access and on the oth
recognising that constructive dialogue is essential, particularly where t
conflicting views. John locke stated that trust is the bond of society (hollis
and it could be suggested that it is the key to addressing the disconnec
research into esd.

trust is multi-faceted in the way it influences our ability and willingness
newell and swan (2000) suggest three types of trust that emerge within a res
project and are relevant to esd. companion trust is based upon close interpe
bonds and relates to high level principles, or ‘moral foundations’. the estab
of companion trust is likely to be slow, and when threatened or destroyed, c
the “greatest rift between the parties involved” (newell and swan, 2000, p. 12
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DISCIPLINARITY: KNOWLEDGE AND SKILLS fOR RESEARCH INTO ESD
Workshop discussion:
• How can an ESD researcher be more fexible and adaptive?
• Need to consider how to combine collaborative (participatory) action research
and traditional research.
Qualitative
and quantitative research may also need to be integrated in this
•
process.
• Introduce researchers and students to action research and facilitator skills.
• There is a need to recognise that sustainable development is a process of social
learning.

one cause of the disconnect between research, teaching and practice of esd
bounding of problems by, and often the linking of job descriptions and oppor
for career progression, to specific disciplines. the disciplinary approach and
nisational structure of higher education institutions (heIs) are often seen as
barrier to the integrative pursuit of more sd (verhulst and lambrechts, 2015
with the complexity of sd issues poses additional theoretical and method
challenges. disciplinary expertise is undoubtedly essential for addressing sp
clearly bounded problems but, as discussed above, the clarity of these boun
often only be realised following a holistic exploration of the ‘mess’ of the p
issue being considered. all the different approaches to understanding a prob
baggage – good deductive science often tells us little about context but a q
narrative does not, and cannot, provide theoretical clarity and statistical va
example, research into the community response to water quality needs to und
the chemical impact of pollutants in a watercourse and the reasons for them
there. the chemistry and industrial processes of the former are inextricably
the organisational, economic and cultural influences on the latter. the
the whole story; to understand one without the other is often not helpful b
good physical science and good social science are both important it is the int
capability that should underpin the narrative, complement the disciplinary ex
and collectively contribute to a holistic understanding.

however, it should be recognised that the ‘whole’ problem refers to view
system as a whole, not attempting to solve the whole problem. furthermore,
do not and cannot know what the future holds. sd issues are always un
teaching, research and practice operate in an increasingly interconnected, c
and messy world. this summarises a number of epistemelogical and pedag
questions arising from the previous discussion:
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of natural and physical sciences. Within the context of esd the insight from i
tive, interpretive and participative social science is complementary to, not in
with, the physical and natural sciences. this leads into an additional cha
highlighted in the workshop; how to ensure that the research has impac
is becoming an increasingly important component of higher education me
(e.g. within the Research excellence framework (Ref) in the uK) and enco
revisiting some earlier work in management science. Gibbons et al. (1994) diff
tiate between mode 1 problems which are clearly defined and addressed thro
traditional, disciplinary approaches while mode 2 are contextual, applie
accountable, in other words they have the potential for impact. engagin
multiple stakeholders in complex esd contexts, even if that engagement is pr
pedagogic rather than action based i.e. through the transfer of practical sk
or communicating new ways of exploring an issue, does mean that researcher
impact by being a part of the process they are investigating (Reason and bradb
2001).

these initial challenges lead us directly into questioning how multi- and tran
ciplinary studies can be fitted into a disciplinary based higher education syst
before considering this it is worth differentiating multidisciplinary approach
those which operate between, and draw upon, different disciplines; and trans
ciplinary approaches which essentially works across the disciplines (Waa
2012). transdisciplinarity, as interpreted in this chapter, is complementary to
disciplinarity and is characterised by a set of skills and attributes that shou
made available to all stakeholders, i.e. teachers, students, researchers, prac
and community participants. as impact becomes more important to heI’s it
possible that new ‘issue’ oriented research structures and centres will be in
such centres are becoming more common e.g. for natural resource managem
health and wellbeing, and this is reinforced by the opportunities that are gen
by virtual centres which have access to a range of researchers, albeit from
nary based groups and departments. What has not been addressed adequ
and it could be argued that it is still not being so, is the cross agency
disciplinary training in transdisciplinary expertise. this calls for an explorat
links between competences for sd and research competences (lambrechts an
petegem, 2016, in press). Research and sustainability skills (e.g. systems think
and some of the conceptual (e.g. postitive feedback) and practical (e.g. d
ming) tools that support them should become part of the curriculum and tra
for all disciplines; possibly as part of a broad sustainability module or cour
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action and as such should be undertaken by practitioners, and ideally commu
stakeholders, in the same way that professional researchers may become inc
singly engaged in practice. there is therefore likely to be a significant re-def
the roles played by, and expectations of, different stakeholders in the co-cr
more sustainable, less unsustainable, futures.
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the action research feature was taken further when ensI was launched as a f
fledged oecd ceRI project in 1991, and ‘a pedagogical support person‘ (i
cases a researcher based in an university), was appointed in every country pa
pating to the project, with the role of a teacher facilitator: “problematising
destabilising the ‘self ‘ and becoming reflexive are all necessary conditi
adopting an action research approach” (elliot 1995,p.69).

this research vision is strictly connected with a vision of environmental educ
(ee) and of education for sustainable development (esd) as engagement f
future we cannot predict. If ee and esd are conceived as ‘education for
then research (and action research) is not a luxury reserved for the few but
obligation for every professional engaged in innovation, including teach
innovators, teachers are asked to take on, initially at least, the burden of inc
tence” (stenhouse 1975, p.169).

ee and esd had to accept being embedded in a culture of complexity and
focused on the ‘structure which connects’ all the elements of reality
1972). In this situation it is no more possible to clearly separate the observe
the observed (maturana and varela, 1992) and it is essential to pay attention
‘relevance’ of questions and to the ‘values’ that guide theories and practice,
than to the correctness of results.

ensI proposed a systemic view of education where governance, teaching-learn
processes and educational research were strictly connected together.
research became one of the main components of any ensI project, and of the
network as a whole. other components of ensI projects were the presence o
cational authorities and of active schools/teachers/students. educational
guarantees the characteristic of continuous exploration and innovation
and esd should have. as it was written after the Rio+10 Johannesburg m
“What makes ensI so particularly effective is that it has formed partnerships
different levels of education in a way that has not been done before. b
up education practitioners, education authorities, higher education instit
and government agencies, ensI’s partnerships are helping to address con
interests, and embed change towards environmental education and sustainab
in all levels of the education system” (mayer 2004, p. 70).
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rich in energy and enthusiasm, open to different ideas, interested in listening
exploring new research lines. the ensI aim was to constitute a ‘small commun
of practice’, sharing ideas and questions about ee and esd under the umbrella
the ensI international network. one of the foci of the ensI JR idea was to invo
the group in ensI network activities and projects, and to offer members of th
group opportunities for regular exchange in order to compare and debate re
questions and research methodologies.

ensI started JR activity 2008 with a seminar in switzerland, organised wi
support of the council of europe. the seminar sought ‘to harness the energy
enthusiasm of a new generation of researchers, committed to education for
nable development (esd) and to pool the expertise of those research newcom
the field of esd by developing a small researcher’s network’ (ensI Invitation l

the participants were invited to pool their research with others in their
master’s thesis or in other relational research projects. the idea was to sha
ferent approaches, methodologies, research topics and priorities, and cultu
values based research styles. ensI offered the JR’s an experience in research
boration and networking in the fields of ee and esd. a deepening understandin
action Research as a crucial methodology was also an outcome.

the seminar consisted to three days of sharing and debating with 19 researc
from 11 countries: australia, austria, czech Republic, Germany, hungary,
netherlands, spain, sweden, switzerland and the uK. Issues fundamental for a
research practice were raised including:
• the ‘values issue’ and how esd values influence the research paradigm,
• the impact of the “World views” or “World visions” (‘mundovision’ in spanis
of epistemology and ontology, on research methodologies;
• the influence on research design of a consciousness of human and w
complexity;
• the role of the research and ‘the researched’ in educational Research;
• the influence on research of the kind of institution in which a research ta
place, and vice versa.

the following is the synthesis given by one of the JR, monika Reti (2012) a few
after the meeting: “people in the first part of their professional careers
overwhelmingly exciting to discuss their general dilemmas about sustaina
to discover how others struggle with some similar research problems, t
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on practices and on possibilities. the pRIsm conference gave the ensI JR netw
the opportunity to take part in a joint workshop on “Researching educat
sustainable development (esd) for a better World’. the workshop gave about
participants the opportunity to become acquainted with the research issues a
methods of the ensI network, to share experiences and concerns with ensI ju
and senior researchers, and to discuss research issues and methodologies.

In the pRIsm ensI workshop different questions about the utility of a re
network were addressed. these questions included: what difficulties and/or
questions do researchers face and how can a research network help and sup
what are the advantages for researchers in being active members of an intern
nal network; what are the research questions to suggest as a future challen
an international network such as ensI?

In the following period another important initiative was taken by ensI in orde
volve the JR network in concrete research practices. ensI involved junior re
in the codes life long learning project on schools and community for sustai
development. this project ran from 2011 to 2014 and the Quality assurance
codes project was the responsibility of ensI, and within the different fe
that characterised the ensI approach to evaluation (discussed by mayer and d
in a different chapter in this book), another innovative evaluation metho
added. the internal evaluation of the three main conferences within the
was delegated each year to a different pair of junior researchers in es
junior researchers were not involved in other partner institutions and
new to the project. In this way, the evaluation process integrated fresh
perspectives and at the same time allowed people coming from different trad
to comment on the project.

the junior researchers worked under the guidance of michela mayer who ser
Internal evaluator of the codes project and as such was responsible for the
the JRs brought with them new ideas, new evaluation tools, fresh enthusiasm
produced good quality reports. they were also important for the dissem
of the codes project work in institutions that were not codes partners
junior researchers involved were all women, coming from different bac
and countries. some of their comments after the completion of their work gi
interesting reflection on the importance of this kind of exchange for resear
the beginning of their career:
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Q1. How did you perceive ENSI’s research and innovation activities when you
approached ENSI?
• JRs perceived ensI as a dynamic and independent network of research
innovation opening new ways of understanding environmental education a
research paradigms. In particular the action-oriented approaches such as
action research undertaken by the network were seen as critical to link “
to practice and action” connecting stakeholders at “all levels of the edu
sector with expertise in curriculum, school policy…”
• ensI connected researchers, fueling the competences of “my work and the
of others” and opening up a broader and different view of what esd resear
could imply.
• ensI involved the JR members in several european projects such as seed, c
suppoRt and codes, emphasising sustainable development and schools.
• the international cooperation has been mentioned as an encouraging
the same time difficult endeavor due to language barriers and cultural div
this complicated the process to the extent that it hindered the emergence
real innovation.
• In general the participation in ensI had been perceived as empowering for t
members. the network welcomed them as young people with “open arms” an
placed the responsibility of particular tasks on them. that was been perce
as a rare opportunity, because representatives of the “youth are seldom m
ningfully engaged or consulted … for existing projects, programs and ev
this kind of support is important, because researchers at the beginning of
career often “face critique and unacceptance”, when undertaking inno
approaches.

Q2. To what extent your involvement with ENSI contributed to your vision of ESD
and to your research activities?
• JR members valued following other researchers in the ensI and JR commu
experimenting on their “winding road, and in a continuum of reformulation
new ways to understand things”, which sometimes end up in phd theses. the
ensI JR meetings served to structure work, and enrich it with contribution
other people and other research, and through being “taught to ask th
questions”. the members could actively and professionally explore the
and principles of esd.
• ensI activities triggered JRs to approach esd based on research paradigms
achieve more human goals” as encounters to explore differences and to em
complexity, the action competence approach, the socio-critical paradig
192

CONCLUSION
the findings of the survey highlight some of the crucial components of
Researcher’s involvement in an international network for research and inno
ee and esd. the JRs expressed their commitment to a network that offers a un
approach of diverse stakeholders in the educational field of ee and esd. they
ciated the chances to participate in active roles as evaluators and co-resea
to gain in-depth views into the work of national and international colla
of researchers, policy makers, community member and educational practi
the participation supported their student’s and research careers and enable
perspectives on the epistemological paradigms of ee and esd.

In summary it seems that the ensI network offered something special. It was th
first-hand experience in the practical actions conducted around the world
field of esd that make the ensI JR ‘unique’. In the unesco midterm review
contexts and structures for esd, arjen Wals in 2008, noticed:
“little evidence was provided in the mid-term review that there are policies in
in formal education, professional development and teacher training that enc
educators to become reflective practitioners themselves and to conduct th
research. there are, however, some networks of practitioners and academics
seek to bridge the theory practice divide using forms of action research to im
practices” (unesco 2009 p. 62; the ensI description follows in box 27).

the JRs also gave critical feedback and expressed aspirations in their feedba
ternational collaboration is expensive and as all cultural exchanges someti
significant effort in terms of language and intercultural abilities. In ad
personal life and careers of JR members naturally leads to a fluctuating me
and therefore a challenge to long-term collaborations. the willingness of t
participate in ensI in peripheral and sometimes central position is encouragin
it is up to ensI to open their frequent activities to JR. for example, opportunit
JR to take part in both conferences and funded projects would be hugely we
by both existing JR members as well as new candidates.

other possibilities to enhance this kind of exchange and collaboration m
to improve universities openness to action oriented international networks.
made a difference in the ensI network wasn’t just the deepness of the theore
approach – that could be offered by many universities – but the mixture
balance between, academic rigour and practical involvement. the collaborat
ween universities is very important (at the moment there is in europe an intere
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environmental degradation, inequalities, wars and poverty eradication (unite
tions, 2012) and in this global context, the idea of sustainability as the way fo
to ensure quality of life, equity within and between current and future gener
and environmental health, has gained widespread international recognition.

although the conceptualisation of sustainability remains controversial, and
are different perspectives and definitions of the term (dresner, 2002), the ac
approach to sustainability is to generate scientific knowledge, as well a
forms of knowledge, from different subject areas, such as social and enviro
sciences, economics, ethics and politics.

transdisciplinarity (td) breaks away from this fragmentary disciplinary th
(Ramadier, 2004) preserving the different realities to confront them in a con
way, no longer searching for consensus but for articulations. the intellect
is also what possibly most clearly distinguishes td from both multi and inter
nary inquiry. as multi refers to cooperation among epistemic stakeholders wi
intellectual cooperation and inter refers to cooperation through an in
concept, td refers to intellectual cooperation by ad hoc rules adopted
individual case (huutoniemi et al., 2010).

SUSTAINAbILITY AND TRANSDISCIPLINARITY
sustainability problems are widely recognised as wicked problems (hadorn et
2006; lawrence and després, 2004; Klein, 2014; seager et al., 2012; Rie
2012; Wiek et al., 2011; brundiers and Wiek, 2010). as norton (2005) concept
sustainability problems typically exhibit five characteristics that are sh
wicked problems: difficulties in problem formulation, multiple but incomp
solutions, open-ended timeframes, novelty (or uniqueness) and competing
systems or objectives (seager et al., 2012). In this sense, beyond the sco
current industrial-age science, sustainability problems involve dealing with a
guity, complexity, different stakeholders, views and values and are difficult
because of their evolving and moving nature. the scientific expertise needed t
with these multifaceted and complex sustainability problems nature is in need
reform, so that it requires innovation, creative thinking and problem-driven, a
orientated and transdisciplinary approaches.

the concept of td has also become aligned with sustainability in the most rec
discourse on problem solving (Klein, 2014). Knowledge demands from societ
about issues that call for change in societal practices. these can be complex
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not available and consequently, approved guiding standards for transdis
research and education are also lacking. one reason could be that, at first s
appears to be a rather elusive concept.

beyond cross-disciplinary methodologies (scholz and marks, 2001) td is trans
ding, transgressing, and transforming. It is theoretical, critical, integra
restructuring but, as a consequence of that, it is also broader and more exo
(hadorn, 2008). thus by bringing about mutual learning, collaborative re
and problem solving among business, government and civil society, td can ser
an important guiding concept for sustainability science and practice. td emer
to counteract the tendency of disciplines to separate knowledge into a
compartments (Russell et al., 2008). the central challenges of transdiscipli
• Crossing boundaries:
between disciplines, between academia-society, individuals-companies, between forms of generating knowledge and communica
and between educational systems;
• ‘not for society,with
but society
’ (InIt, 2012): moving from a conception of
research on or for society, to research with society;
• Co-production and integration of „knowledge“
: related to the resolution of a
complex and evolving problem, it is considered the main cognitive challeng
transdisciplinary process. a problem solving process moves to a processapproach of problem definition and problem managing.

fROM DISCIPLINE TO TRANSDISCIPLINE
different approaches exist between disciplinarity and transdisciplinarity (see
1, figure 1).

disciplinarity is about a mono-discipline, which represents specialisation in iso
on. In both multidisciplinarity and pluridisciplinarity, disciplines are consider
being complementary and juxtaposed in the process of understanding phenom
taking into account only part of each model, in order to maintain coherence
approach highlights the different dimensions of the object studied and respe
plurality of points of view, searching for consensus.

Interdisciplinarity differs from multidisciplinarity in that either it cons
common model for the disciplines involved, or transfers models or tools fr
discipline to another based on a process of dialogue between disciplines
the purpose being to create a new approach, as new needs and professions ha
emerged (e.g. biotechnology, cheminformatics, nuclear medicine). Interdiscipl
200

plines, and it is based on participation and collaboration between different a
and stakeholders.
td is also seen as an ambiguous and contested concept with a variety of term
logies and definitions and diverse research approaches used. Yet where conc
or ideas are not properly defined, the risk is, that a rather shallow interpre
prevails, a fate that paradigmatically befalls the notion of sustainability. the
damage that can occur with such a mainstreaming is, that the true challenges
transdisciplinary collaboration are underestimated (Jahn et al., 2012).

In the earlier conceptualisations td was understood as a superior form of in
ciplinarity with its aim being to develop an overarching framework for c
problems that needed to work across disciplines.

by the end of the last century new definitions of td as a methodology emerge
was mainly because of the need to facilitate a broader scientific and cultura
gue within the new complexity view and the need to deal with real-life problem
such as sustainability (Klein, 2004). thus td is a reflexive, integrative, coopera
method-driven process that aims to (lang et al., 2012):

a) Identify the solutions to or transitions of relevant societal problems and
currently of related scientific problems by integrating knowledge from v
scientific and societal bodies of knowledge;
b) enable mutual learning processes amongst researchers from differen
plines (from within academia and from other research institutions) as well
actors from outside academia, on an equal basis; and
c) create and integrate knowledge that is solution-orientated, socially robu
transferable to both the scientific and societal practice, also considerin
can serve different functions, including capacity building and legitimisati

td research is also considered a form of action research. participation and l
circles have to start from the beginning where the scientist acts as an “obs
of the common learning process” (häberli et al., 2001). the concept of
knowledge to action for sustainability (Kates et al., 2001) obviously require
different type of research and education to generate the knowledge that ma
to people’s decisions, create an education that enables students to be v
creative, and rigorous in developing solutions, and leave the protected
the classroom to confront the dynamics and contradictions of the real wor
et al., 2011). also, td raises the question not only of solving problems, but a
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in relation to the technical, social, historical, legal and cultural dim
amongst others. It is related to the means needed to transform existing ac
into new directions.
the domain of td research is situated at the interface between these three ty
knowledge, which are seen as to be complementary. as figure 3 shows, Gaziul
and boyle (2013), linked the pyramid of td with the three types of knowledge
of the transdisciplinary research processes.

Figure 3. Relationships between the pyramid of transdisciplinarity and the three types of
knowledge of the transdisciplinary research (Gaziulusoy and Boyle, 2013)

systems knowledge is mainly acquired from the two bottom levels, which pro
the empirical information necessary to understand phenomena and situat
target knowledge involves visioning for a new system status, and is mainly ob
from the normative and the values levels of the pyramid. transformation kno
does not directly link to any of the levels of the pyramid since the means to a
this transformation are amorphous and vary according to the problem or sit
being addressed. It is therefore generated through the reflection and synth
knowledge from all four levels of the pyramid.

TRANSDISCIPLINARITY IN HIGHER EDUCATION fOR SUSTAINAbILITY
spangenberg (2011, p. 275) suggested there is a distinction between the
onal disciplinary-based science for sustainability (descriptive-analytical) a
transdisciplinary science of sustainability’ (transformational)”. In other
sustainability science in its transformational mode seeks broad transdisc
participation throughout research and practice, focused on solving sustain
problems. Regarding complex, actual “wicked problems”, Kates and col
maintain that sustainability research and transdisciplinary research strongl
lap and are hence considered interchangeable (Kates et al., 2001).
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initiatives and practices have been collected from network websites, publica
from conferences, and books:

Compulsory courses in undergraduate programs
minor sustainability in humanities, leuphana university, Germany;
first-year course: society, science and culture, faculty of education-GRet, ua
ecosystem health program, university of Western ontario, canada.

Master programs
Graduate studies and continuing education in transdisciplinarity, eth-uns, Zur
master in sustainable development, university of basel, switzerland;
master‘s program sustainability science, leuphana university, Germany;
master in science and technology for sustainability, upc-barcelonatech, spai

Doctoral programs
transdisciplinary ph.d. program, stellenbosch university, south africa;
transdisciplinarity course at doctoral school “european paradigm”, babes
university, Romania.

Winter or summer courses
“science meets practice” Winter school, competence center environment and
stainability- cces, Wislikofen, switzerland;
td summer school, leuphana university.

Workshops
training courses or activities for professionals and other academic modaliti
geningen Initiative for strategic Innovation, Wageningen uR, netherlands;
Intensive participatory design process led by the Interdisciplinary Research G
suburbs- GIRba, faculté aménagement, d’architecture, d’art et de design, unive
laval of Québec city, canada.

a few universities have implemented an experiential learning environment
affects the whole learning and campus living of students including the Inst
for sustainability and technology policy, murdoch university, australia; l
university of luneburg, Germany; and the school of sustainability, arizon
university- asu, usa.

Generally speaking, academic programmes tend to be located within disc
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this chapter focuses on the potential of transdisciplinarity to break the dom
research and education approach of fragmentation and to avoid reproducing
mentary models typical of disciplinary thinking. an unanticipated analogy eme
between the kind of additional responsibility central to the td experienc
the additional responsibility that is central to moving toward sustainability.
that point the way to transdisciplinarity for sustainability are the revision
best practice and best thinking on teaching and learning possibilities. the fur
aim is to integrate and to co-create between disciplines, between researchers
practitioners, and between research-based knowledge and action.
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(fien, 2002; corcoran et al., 2004). It could be argued that the focus of rese
date has been on explaining part of the transformation stories, as papers hav
centrated on the achievements and positive experiences without paying suffic
attention to the barriers to progress and the process of change per se (vela
et al., 2005). the environmental management and greening of campus operatio
and estates has seen much more progress than curriculum development (Jon
al., 2010). despite the emerging literature, the signing of international decla
and the creation and development of university strategies and policies, little
mentation and holistic transformation has been achieved in the curriculum a
far (thomas, 2004; cebrián, 2014). curriculum, pedagogy, structure, organisa
ethos are the shaping dimensions of education, therefore embedding sustaina
implies a cultural change rather than an add-on to existing curricula and str
(sterling, 2004).

the existing body of literature reports on different university experienc
plementing sustainability, but he institutions have so far failed to bring abou
necessary structural changes required for the paradigm shift and transfor
advocated by education for sustainability (efs) experts (sterling, 2004;
2012). most of the research has focused on small-scale projects and ex
good practice that show the potential for creating organisational learning
he becoming a leader and innovator to advance sustainability (albrecht et al
beringer and adomßent, 2008). these projects have generally proved succes
they are sometimes fragmented and often happen on the margins of the institu
(sharp, 2002).

Institutional commitment, allocation of resources for innovative projects, l
and the professional development of staff, amongst other factors, are need
holistic curriculum change towards embedding sustainability (Ryan, 2011). em
areas of research on sustainability in he, which so far have been overlooked
the professional development of staff, organisational learning and change p
and leadership (thomas, 2004; tilbury, 2012; cebrián et al., 2013). few contrib
in the literature report on lessons learned derived from successful organis
change projects and the wider application of these in he (velazquez et al., 20
verhulst and lambrechts, 2015, in press). universities face two major challen
becoming learning organisations towards sustainability: the fact that sustai
is an evolving and moving target and the need to “become skilful at the proce
change itself” (sharp, 2002, p. 129). further research is needed to understan
processes of organisational change and learning towards embedding sustain
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in the curriculum and institution. the methodological principles of action re
are: the integration of research and action; it is conducted through co
partnerships; there is a high level of reflection; it stimulates transformative
amongst participants; it embraces broader political and historical conte
it starts from aspiration and a vision of social transformation and soci
(somekh, 2006).

for noffke (2009), there are three dimensions of an action research approac
personal, the professional and the political. these dimensions can be differe
according to the purpose of the action research work in educational setting
different assumptions and practices can be recognised. the personal dimensi
kes reference to the practitioner as researcher and the processes of self-re
planning and introducing changes to improve self-practice (mcniff and White
2002). the professional dimension corresponds to professional developmen
which usually in education have the aim of enhancing the skills of the t
profession (noffke, 2009). the political dimension is usually embedded in the
two dimensions, but the purpose is mainly to generate democratic proces
empower those groups that are often without a voice, such as lower socio-ec
groups and underprivileged communities (carr and Kemmis, 2009). It is lin
to power and political issues, structures, participation and the decisionprocess within a community, and ideally leads to educational and social
(Kemmis, 2010). for noffke (2009) these three dimensions are interconn
however researchers tend to focus on a single aspect.

the integration of these dimensions is what makes action research partic
relevant and transformational in the exploration of sustainability because
different interpretations and complexity of the term (marshall et al., 20
emancipatory or critical approach consciously explores the relationship
these three dimensions (carr and Kemmis, 1986). acquiring a dialogue and a se
critical position in relation to real problems of practice can lead to new ins
ways of embedding sustainability holistically in the curriculum. It can also po
tially lead to educational and social change. for this reason, emancipatory a
Research (eaR), placed in the critical paradigm, brings about personal, profe
and organisational learning towards curriculum development in efs (cebrián
2012; cebrián et al., 2015).

moreover, a useful differentiation is made between first, second and third pe
(or order) action research (Reason and bradbury, 2008; marshall et al., 2011
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(bambino, 2002). critical friends, being external advisers (Kember et al., 1
peers (fulcher and paull, 2010), have been used in he to facilitate action rese
projects to improve professional practice of academic staff members. critic
are key agents for organisations that see themselves as learning organ
(senge, 2006) because of their ability to foster reflection and improvement.

critical friends face a number of challenges including effective commun
ownership of the project, power relations; time constraints; type of support
and interpersonal relationships (pettigrew, 2003; tilbury et al., 2004). becom
political entrepreneur (buchanan and badham, 2008) is important and inv
adopting different strategies and diplomacies to work with participants
acquiring a critical reflective position in relation to the position of differen
buchanan and badham (2008) suggest that managing this political role involv
performing and back staging. performing and pursuing the change proce
agenda involves being pro-active and facilitating participation for change, wh
back staging requires skills that enable negotiation, justification and influe
mediate and interact within the existing culture and politics of the organisat

THE RESEARCH CONTEXT
the university of southampton is located in the south east region of the unite
Kingdom (uK). It is one of the top-research universities in the uK and is a membe
of the Russell Group. It has over 22,000 students and around 5,000 staff me
the profile of sustainability at the university of southampton has increased o
recent years. some indications of this are the creation of a university sp
phd focusing on efs, whilst the institution also supports a group of practitio
engaged in the higher education academy (hea) Green academy programm
‘curricula for tomorrow’. the hea Green academy programme is an innovative
ative launched by the hea education for sustainable development (esd) projec
association with the environmental association for universities and colleges
and the national union of students (nus). the main aim of this programme is to
help institutions achieve sustainability in their curriculum goals (Kemp et al.,
mccoshan and martin, 2012).

the hea Green academy institutional change programme has provided evidence
of significant institutional change across the heIs that participated in i
programme (mccoshan and martin, 2012). these institutions were: cante
christ church university, Keele university, the university of nottingham, swan
university, the university of Wales trinity saint david, the university of Worce
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features and conditions of the critical friend role and the process of engag
were agreed with the programme leader during informal interactions and mee
before the start of the research. these were then shared with the group in o
gain informed consent from the different members willing to participate. the
was made up of six people representing different areas of university ope
and with different responsibilities. the majority shared an environment-re
background, coming from environmental sciences, geography or biology.
pants’ roles within the university included a staff member, lecturer, teaching
undergraduate student and senior manager. participants held specific ro
responsibilities within the group such as programme assistant, programme lea
environmental manager and student representative. this group was partic
valuable to the research because of the involvement of academics, students
manager and the environmental manager of the university on a real time chan
programme.

a total of three one-hour individual interviews and two two-hour reflective s
were conducted, and observations that could inform reflective sessions co
with the group. table 1 maps the focus of each individual interview conducted
Interview 1

Gain a deep understanding of the context and conditions under
which the Green Academy Programme was operating. Find out
initial successes, challenges and opportunities faced, and the desired
outcomes, aims, and expectations.

Interview 2

The members of the Green Academy Programme had the opportunity
to refect upon the process so far. What has happened since the
last meeting and what are the current challenges, successes and
opportunities.

Interview 3

Focused on the process and evaluation of the programme so far, the
key achievements and remaining challenges, and the identifcation of
opportunities and future insights.

Table 1. The focus of individual interviews

the two reflective sessions conducted focused on sharing the insights of th
friend and giving feedback, mirroring data and helping the group reflect and
on issues related to efs, the curriculum and organisational development. fee
documents were shared with the group during the research process. these w
brief summary documents on emerging themes and key findings from prev
interviews and from the research, research papers and other relevant d
tation related to efs and organisational change. so for example, three days b
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tion was made evident when sharing the learning organisational ideal. althou
there were senior staff members in the group, they felt disempowered to
change happen in the organisation. one participant stressed that:
“I think that‘s too big for anything that we‘re trying to do and anything we could
do as a group, I think that‘s something which is more systemic across the whole
organisation, only then I think it‘s possible” (bob - Rs1)

DISCUSSION: THE MAIN CHALLENGES AND OPPORTUNITIES fACED
Reflection is necessary in becoming a reflective practitioner and to enh
validity and quality of the research (somekh, 2006). In this study, emancipatio
understood as liberating participants from previous knowledge and power is
within the organisation that might constrict efs practice. Reflective session
used as they allowed participants to explore and reframe current assumptio
practices in efs. however these sessions contributed to critical reflection a
participants, existing organisational conditions and dynamics could hinder p
pants’ emancipation or empowerment.

expectations of the critical friend role differed amongst participants. so fo
one participant stated that ‘I expected you to be more critical’. however being
critical was difficult as the critical friend felt powerless in the face of the
ties of the academics, their strongly held-views and their expertise and exper
in academia. the following research memo shows that a sense of protectiven
was felt which disempowered her from being more critical:
“It’s been very challenging… because there’s a power relationship issue between
myself, being a PhD student, and my participants, being professors and experienced in lecturing at universities” [Researcher memo 15-04-2013]

being a phd student with less power in the organisation and less academ
perience hindered her role as a critical friend. as pointed out by other
(pettigrew, 2003; Gaventa and cornwall, 2008), balancing power relationshi
critical skill for action researchers to enable them to create democratic pa
according to other action research facilitators (buchanan and badham, 200
grew, 2003) flexibility and the development of strategies and diplomacies to
with people holding different values and worldviews are needed. several aut
have made reference to the different roles facilitators need to play to fulfi
pants’ expectations and achieve the research goals (Kember et al., 1997; tilbu
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others. political strategies, performing and back staging, being active, and b
collaboration, but also being able to interact with the existing cultural and
system, are critical (buchanan and badham, 2008). It is about being politically
whilst still ensuring an ethical practice (coghlan and brannick, 2005). build
and rapport was key to establishing this relationship and to performing the t
critical friend. others (Kember & associates, 2000) have highlighted mutual t
and rapport as preparatory steps to facilitating action research. critical fr
to develop interpersonal capabilities such as influencing and emphasising (fu
and scott, 2009), building trust and rapport and collaboration through inte
with the existing cultural and political system (buchanan and badham, 2008).
flexibility in the approach and in the different roles adopted is intrinsic qual
critical friends (Kember et al., 1997).

CONCLUSION
this chapter shows the contribution of critical friends and second-orde
research in acting as a catalyst for critical reflection, creating a shared vis
supporting learning and action within communities of practice or teams work
towards embedding sustainability within he. the study suggests that more emp
rical research using second-order action research approaches is needed to
and foster new understandings of, and organisational change towards, efs,
participatory and emancipatory approaches, such as action research, can fos
transformation and learning.

the critical friend role has enabled reflection and action, together with the
tification of specific needs of the members of the programme and the fa
influencing their engagement and action. this research has demonstrate
potential of using these approaches to rethink current practice in emb
sustainability and to lead to new practices and actions of the studied commu
of practice. the critical friend role and second-order action research can c
to better decision-making in terms of sustainability because it questions prac
current assumptions and worldviews. the findings of this study have shown t
of action research in opening up communicative space and action (carr and Ke
1986; 2009) allowing the team to see the challenges and opportunities they
while contributing to reflection-in-practice. through these processes and pr
university teams and members can develop new ways of understanding, and ne
practices for embedding efs within their professional practice and within the
nisation. this type of research and process can lead the learning of individua
wider organisational learning and change towards embedding sustainability,
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In this small case study we want to show that this diversity bears also some d
the object of our case study is a graduate school for environmental ed
in Korea, where students work under the supervision of faculties from
disciplines. on the one hand, this multiplicity of epistemological foundations
variety of concepts of sustainability can be seen also a free choice of under
of the respective researchers (mcKeown & hopkins, 2003). on the other
sustainability is a confusing and contested notion already, which has been de
in many different ways reflecting theoretical foundations (boogaard et al., 2
these differences challenge higher education institutes in their rally to int
sustainability under their banner (cotton et al., 2009).

HIGHER ENVIRONMENTAL EDUCATION AND SUSTAINAbILITY
universities worldwide promoted steps for creating more sustainable cam
(Wals, 2014). based on a number of international declarations – among thos
thessaloniki declaration (Iau, 2006) – universities committed to address envir
mental issues and sustainable development (sd) in their disciplines’ curricula
research (Wright, 2002).

lozano et al. (2013) analysed the 24 declarations, charters, and partnership
loped to foster sd from 1972 to 2009 and identified three levels: society, ed
and higher education, showing the evolution of these initiatives. they poin
that despite a number of initiatives and efforts to engage with sd, univer
have adhered to traditional “newtonian and cartesian mental models (p.1
they suggest that multi-disciplinary education and research is needed to acce
societal transformations to sd in universities.

similarly, a great focus in literature on hesd emphasize to teach and to learn
these endeavours are limited to scientific or economic activities like the com
system, finding alternatives to toxic chemicals, assessing ecological foo
sifting towards fair-trade coffee (cortese, 2003). With this activities univ
want to engage students in understanding sustainability (everett, 2008). how
few examples only show how on-going research – in particular for master an
theses - articulate new and highly diverse concepts and theories by observing
damental transformations which are taking place in society (poeck & vandena
2012). based on a small croatian case
and tatalovi
an ć (2014) recommend
đićstudy,
that bachelor‘s and master theses in their faculty are among others an impor
measure to reorient teacher education towards sustainability.
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constructive diversity of concepts. the fuzzy multiplicity might cause an inhe
ambiguity of the concept of sd which results in an ill-defined consensus but l
to conflicts instead of common visions and joint actions (sherren et al., 201

WRITING THESES AND SUSTAINAbILITY CONCEPTS
notably, many universities require students to complete a dissertation in ord
graduate and apply for a scholarship (patton, 2001). It is a rite of passage int
student’s chosen field (marcinkowski et al., 2013). however, since the early 1
environmental education research has limited attention to dissertation r
nonetheless, a review of dissertations can help identify academic commu
where students have been socialized and inducted. probably, as stevenson (20
argued, the discourse-practice gap is attributed to absence of the discou
practice for environmental education research within scholarly groups, par
educational practitioners, and “fuzzy contours (González-Gaudiano, 2006)
failed to identify “either the principal tasks or the key concepts and mes
particularly, the environmental education policy-makers and academic commu
have not enough to consider pedagogy (hart, 1993), because of this, principle
frame the sustainability discourse cannot be connected to pedagogical p
(stevenson, 2007).

ESD in the Korean case
the decision to conduct this case study about Korean teacher education
ates seems worthwhile, because environmental education is a school sub
Korea with a comprehensive curriculum for all school types and ages. u
government’s plan, esd was chosen as one of the cross-curricular theme
general guidelines of the national curriculum revised in 2007 and 2009 and
recently emphasized in the curriculum of local educational offices and scho
time to time (lee et al., 2013).

Korean esd definitions had been based on presidential commission on sustaina
development (pcsd)’s Implementation committee. pcsd developed the un desd
implementation strategy in 2005; announced the related plans in 2006; enacte
promulgated the basic act for sd in 2007; and finally established the environ
education promotion act in 2008. these endeavours set up the basic framew
for esd as a high quality education about values, behaviours and lifestyl
sustainable future and social transformation (pcsd, 2006).

Korea’s esd can be generally categorized into the following three phases in
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ment”, “education for sustainable development”, and found the total number
theses submitted and approved in the respective period of desd. but only 7 en
identified the notions corresponding the descriptors appearing in the ti
dissertation abstracts (see the table).
Degree

Author (Date)

Keywords

Title

Master

Park, DeokSoon (2007)

Love Earth Il-Chon Program,
middle-school students, proenvironmental behavior, teachers
mini-homepage

(The)Effect on students' proenvironmental behavior change
through the environmental
education by using a teacher's
mini-homepage

Ph.D

Cho, Eunjeong (2008)

community building, residentsA study on the Implication
participatory community
of Community Building in
revitalization, social network,
Environmental Education
sense of place, place identity, adult
environmental education, practical
knowledge, learning community,
environmental justice

Ph.D

Eom, Eun-Hui
(2008)

neoliberalization of the
environment, globalization from
below, the Philippines, RapuRapu
Project, mining industry, political
ecology, environmental justice, ESD

Master

Kim, Tae-Yeon identity, adult learning,
(2013)
sustainable human development,
docent, narrative research

Exploring transformation of
adults’ identity in view of learning
as sustainable development : a
narrative research on becoming
a docent in a natural history
museum

Ph.D

Seo, Eun-Jung environmental curriculum in
(2014)
secondary school, environmental
curriculum perspective,
environmental education, key
competencies, competence-based
curriculum, delphi method,
quantitative research

The Study of Key Competencies
and the Epistemological
Perspective in Secondary
School Environmental Studies
Curriculums

Master

Nam, Mi-Ri
(2014)

proverbs, Traditional Ecological
Knowledge(TEK), environmental
lesson, analogical thinking,
schema theory, experimental study

The effect of the proverb in
traditional ecological knowledge
lesson on elementary school
students analogical thinking

Master

Cho, Yoo-Ri
(2014)

biophilia, biophobia,
connectedness to nature,
environmental disgust sensitivity,
private-public partnership for
experiential environmental
education, honey bee

An investigation into elementary
school students' environmental
disgust sensitivity and
connectedness to nature using the
case of a honey bee experiential
education program

table. the 7 theses for analysis
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Neoliberalization of the
environment and the changes
of the third world environment :
political ecology of the RapuRapu
mining project in the Philippines

interpretative research paradigm. she mentioned “environment is not a sep
on with us but the medium that we acquire identity from and participate in” (p.
180). and for education, she insisted “we need the constructive approach” to
student-centered learning. hence, she contemplated the meaning of the resid
participatory community building in environmental education. this intention w
similar to Kim (2013)’s research because she revealed the docents in a m
with the view of learning as sustainable development as called “esd 2” (
scott, 2008). the alternative concept of learning as sustainable developmen
proposed as a different view of what sd could be. as foster (2002) argued sd
itself a social learning process to improve the life conditions of people.

moreover, eom (2008) claimed that current Korea’s high-dependent industrial
velopment strategies should be reconsidered to achieve sustainability consi
the limit of environment. hence, she thought esd is possible through “ref
learning (p. 224)” characterized formative and transformative processes to e
people to transform environmental and social conditions based on the critic
digm. huckle (1997) mentioned that contested meanings of sustainability let p
act and reflect on these meanings, so it might be possible to make alter
futures in more democratic way.

CONCLUSIONS
the case of an environmental education graduate school showed that only 7
62 academic graduates embraced the notion sustainability in their thesis rese
although they show their expertise in specialized fields of environmental issu
particular reason for most higher education students in Korea might be that
never received any esd, even though they learned sd in middle school or high
(lee et al. 2006). desd in Korea has been supported by a variety of sectors. the
endeavours to spread esd-related performances to the schools or univers
a whole have expanded in quantity but substantial progress in quality has yet
been fully achieved (lee et al. 2013).

It seems crucial in time of the international orientation on sustainable develo
that all the environmental education theses require an appropriate foundati
the light of sustainability. but still misunderstandings of sustainability exten
the society to higher education (shriberg, 2002). because environmental scie
are still the major place for studies about sustainable development (Reid and
2005) the focus of sustainability lays still on understanding the environmen
than the way humans interact with it.
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AbSTRACT
evaluation has been a major challenge for environmental education and for
tion for sustainable development (esd). While national and international fun
favours a kind of evaluation that could be defined as ‘positivistic’ concerned
with quantity than quality, esd research asks for a paradigm and methodolog
that are more consistent with its values. complexity, systemic thinking, p
pation and collaboration are some of the many key constructs that acc
educational research on esd and which need to be taken into considera
strategies for evaluation.

from the beginning of its life, the ensI network explored different research
for an evaluation consistent with the research and innovation asked for
drawing on european projects seed, suppoRt and codes, this chapter discuss
a research arena for experimenting with evaluation that takes into acco
just products but also processes, not only facts and concrete outcomes bu
process of community building, together with the quality of the ‘internal lea
of the networks themselves considered as ‘learning organisations’.

KEYWORDS
frontstage and backstage, learning organisation, project evaluation, Qu
hancement
‘It has often been said that scientifc explanation lies in explaining what is
complex and visible by referring to what is simple and invisible. But in this way,
it would completely dissolve all that is complex and visible, while it is also the
complex and visible with which we must deal’ (Morin, 1985).
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and the results obtained. In this situation, the evaluation of a programm
conflict with the needs for formative development and quality enhancement
are consistent with the main aims of esd.

ensI´s vision and methodologies inspired the paradigm used for evaluating th
projects in the european union comenius/life-long learning programmes:
(tilbury et al. 2005), suppoRt (mayer, 2010) and codes (dillon, 2014). the para
that was explicitly accepted for the evaluation framework was ‘socio-critica
tom and hart, 1993) in contrast not only with the positivistic paradigm but al
the relativistic/interpretative one inspired by post-modern criticism (flogaiti
liarakou, 2000). In ensI’s vision, evaluation is a ‘transformative’ process, acco
nying the esd idea of ‘transformative learning’ and in order to bring about ch
it deals with processes and not only with results. In the socio-critical p
evaluation is no longer reduced to an assessment process with ‘definite’ out
but proposes instead a reflexive process which proceeds through negotiatin
lues, searching for quality, taking care of unexpected issues and constructi
meaning. such an evaluation tries to take account not only of facts but also
values of the participants, their visions of esd and the qualities they want to
within the project. the role of the evaluators has changed as well: they are
‘objective’ observers, but social agents of change. they bring their own inter
values, which cannot be eliminated but rather must be made explicit. this stra
gives attention to emergence and to unexpected and unplanned events; the ai
to understand the actions and processes going on in order to participate in t
velopment and to propose reflections and scenarios in line with the values in
such an evaluation is concerned with the processes of building communities
the partners’ networks and with the quality of the ‘internal learning’ of the
itself, considered as ‘a learning organisation’.

QUALITY AND EVALUATION: THE QUALITY CRITERIA PROPOSAL
these understandings of quality and evaluation run counter to the language
culture of the educational evaluations used by politicians and administr
europe. ‚evaluation‘ has been used as a tool mainly for educational control a
for school development towards esd. for this reason it was, and still is, impo
rethink the concept of educational quality in order to build a new meaning, u
for all members of a school community, and consistent with the importa
accepting uncertainty and complexity as a part of esd.

In a culture of complexity, evaluation cannot reduce the quality of educ
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2011-2014). When confronted with the request for evaluation by the europe
the ensI vision has been further enriched as is illustrated in the most recent
codes.

codes (community-based school development for sustainability) is a multilate
network, a network of networks comprising twenty-eight partner organi
whose work focuses on collaboration between schools and communities to
education and issues of sd. based on the partners’ wide range of experience, c
aimed to identify exemplar cases of school-community collaborative partner
investigate the factors that made them successful, and develop models, indic
and tools to improve the quality of such collaborative efforts. the codes ne
includes experts who have direct experience in the development of school-co
nity collaboration in esd and sd. they bring to the network a strong backgro
based on their experiences in different sectors: teacher education, nGos, res
policy making, educational administration, school teaching. this context is div
terms of stakeholders, cultural backgrounds, and countries and therefore
methodologies that respect the diversity, acknowledge it, develops its theor
base, and produce tools to facilitate practical applications.

Figure 1. ENSI Quality Assurance System for European Projects

In codes, the widely shared idea of an external evaluator was transform
‘system for quality assurance and for quality enhancement’, where different
play different roles as shown in figure 1. the monitoring function was perfo
by the project coordinator who was responsible for the appropriate us
and resources; the internal evaluation function was performed by the i
246

to clarify aims, develop a collective identity, refine processes and produ
agree strategies for implementation and dissemination (figure 2). this approac
combining professional development and critical appraisal, has been refined
external evaluator in his work with academics in finland (dillon et al. 2014).

Figure 2. Cumulative evaluation through the project with quality improvement tools

cumulative evaluation with quality improvement tools is also developmen
the sense that as the project progresses it ‘changes its shape’ through
objectives and re-focussing. Its information base also gets ‘bigger’ becau
progressive accumulation of new data. this leads to greater understanding o
the project can achieve and greater refinement of its working methods (figur

Figure 3. Cumulative development through the adding data, refning methods
and re-focussing

CODES. A DEVELOPMENTAL JOURNEY THROUGH EVALUATION
the connections between project coordination, participatory evaluation
mulative development with quality improvement tools can be illustrated thro
the codes project history. In the three years of the project there were three
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the first conference in vienna brought together a wide diversity of stak
involved in school-community collaboration for sustainable development. th
ference took stock of ‘where we are now’ with sd and esd and explored some
ideas about theory and how these might translate into practice.

the second partner meeting was held in Györ, hungary and the evaluators’ wo
focused especially on workshops and discussions around the process o
ration. ‘collaboration’ is central to actions required to address esd and
sustainability and the approach to evaluation outlined above.

collaboration was seen as:
• not so much doing the same work, but rather understanding the work of o
another so that ideas and practices can be adapted and applied elsewhere
• more than the sum of the individual participants’ contributions, there
emergent, shared knowledge (joint work). It cannot be reduced to the sepa
knowledge of the individual participants.
• not just planning, deciding and acting jointly but also thinking together.
• Its products reflect a blending of all participants’ contributions.
• participants’ listen and discuss/read and analyse each other’s contrib
identify recurrent themes, make cross-site comparisons.
• selection, highlighting and negotiation of meaning of what is being report
are through processes of mutual validation.

the most important conditions necessary for collaboration
the identified i
workshop were: complementarities of expertise, skills, effort and roles in t
relationships. following from this, there was a commitment to shared resour
power: no individual’s views should dominate; authority for decisions and act
resides with the group.

amongst the potential barriers to collaboration were the following:
cultural differences; conflicting objectives; between-group differences
between participants; reluctant participants; competing obligations, loyaltie
expectations; time demands and allocations; differences in worldviews; diffe
in working methods; difficulties in writing together.
there is no definitive definition of collaboration. each group finds its own w
working in which the factors identified in our workshop have different level
importance (see also John-steiner and Weber, 1998). collaboration takes diff
forms according to the objectives: e.g. in product-orientated collaboration
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instigated in schools can be shown to have had an impact on shaping policy an
more profoundly, on influencing the production processes of private co
there is a need to develop strategies for engaging politicians, policy ma
representatives of private companies more actively in discussions with educa
stakeholders.

the focus of the third partner meeting in larnaca, cyprus was dissemination: t
task was to collect the feedback on the finished products, plan the last ste
project, and agree a framework for dissemination. but in order to disseminat
achievements, every member of the network had to understand and appreciate
products prepared, and be able to present them critically. What should be di
nated, only the products or also the processes? and what are the processes
disseminating? What was the ‘collective cultural heritage’ of the codes proj
how should the partners transmit this to their own networks?

various metaphors can be applied to the product-process issue. one su
Goffman’s (1956) notion of frontstage and backstage. In the theatre, the fro
is what the audience is familiar with, whereas the backstage, accessed th
the ‘stagedoor’, is restricted to those involved in the production. If one wan
develop an understanding of the theatre the audience‘s view of the frontsta
a good place to start, but it offers a far from complete picture. a backstage
also required. the front of codes is its website, products and formal docume
tion. the back, as in the theatre, is fragmental, intuitive and tentative, compris
conversations, strongly held opinions, points of view, things argued, id
practices taken away and developed or applied elsewhere. the formal busines
the project focused on its frontstage, that is, the means through which the p
met its objectives and was held accountable within the comenius programme.
there was also considerable discussion about the interrelationships betwee
developed of products and the means by which their active use may be facilita
in new sites. these are very much backstage matters. they influence dissemina
and evaluation strategies, but are seldom connected with them explicitly. pro
an insight into the backstage of codes revealed some of the wider persp
of the project team and the creative tensions that existed between them
matters typically do not find their way into evaluation reports, but are never
important intellectual and professional outcomes with transformative pote
the goal of the final conference, hosted by the autonomous university of ba
(uab) in barcelona was to provide an interactive space for partners and deleg
learn from each other and to foster collaboratively local sd facilitated by
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withstanding, differences are always a great challenge. the purpose in esd is
overcome differences - in language, culture, visions – rather to manage them
construction of trust and reciprocal understanding.
Internal and external to the partner networks has been the tension between
and ‘thought’. While actions without responsible thought have driven our so
to unsustainablity, there are still pressures toward ‘fast’ and ‘effective’ act
practice of critical thinking helps the ‘activist’ accept also the moment of re
When different groups involved in esd are asked to collaborate there is the
of reconciling different priorities and different quality criteria. often they
implicit, in the backstage, and it is only during the actions that partners disco
how different are their expectations and their judgments when confronted
practice.

Related to the points above, a strength of codes underlined by the eval
reports was in bringing together academics and practitioners in pursuit of c
aims. but this is not without tensions. higher education worldwide is predicat
on a ‘growth’ model. academics are under great pressure to publish. this may
them to take on more of the collective workload, and push it towards academ
recognised outcomes. this puts onus on very careful negotiation in the initia
of a project when individual and institutional agendas should be put up front
their longer term implications discussed.

esd is a topic which attracts people wanting to work for a better future. suc
are usually not strong in solving conflicts because of their ethical values.
conflicts is important in making sd a reality. negotiation and conflict resolu
important matters emerging from our evaluation.

power relations. schools do not have the financial means to instigate projec
so typically have to ‘follow’ the economic/financial agendas, and ultimately
terests of those providing the funding (very often commercial organisations
has shown that students of all ages are not only willing to engage in collab
projects, they also have innovative and often unusual ideas about the conten
direction of projects.

Related to the last point is intergenerational change. ten years ago, few
would have predicted the impact that social media has had on modes of commu
cation. We cannot assume that the future offers a linear transition from the
every fixed assumption about society alters, at least if one takes a long
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defined by section 6 of Government decree 110/2012 (vI. 4.), a complex educa
program consists of seven elements: a pedagogical concept, a teaching-l
program, modular teaching-learning sequences, tools (student information s
webquests, etc.), assessment and evaluation tools (grids, checklists, reflect
a professional development program and a mentoring system. from these ele
the expert team developed the pedagogical framework (via a dialogue with exp
and teachers), including success criteria (as a result of a delphi resear
version of the pedagogical concept, a proposal for the framework of assess
evaluation tools, a professional development program and mentoring guidel
these tools were refined through iterative cycles of trials, piloting and refl
then the partner schools prepared teaching-learning sequences (modular le
cycles) reinforced by online and on-the-spot consultation using reflective t
process was supported, guided and evaluated through participative action re
using convergent interviews. figure 1 highlights the main elements of the com
pedagogical program as a system (falus et al, 2012).

Figure 1. The elements of the complex educational program

the science education team collaborated with 8 partner schools (invo
teachers and some 1100 students) throughout hungary. these were all “
schools. these schools, as opposed to regular schools in hungary, are
at least 7am to 4pm, and organise activities for pupils throughout the day. al
schools are a sort of mix of an extended school and other types of open sch
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ricular educational program. secondly, it served as a meta-research tool al
reflection on results from 22 different participatory action researches
by 4 researchers. as became apparent, ssm as an action-oriented way of tackl
dynamic situations (checkland, 1972) proved to be extremely useful in dealing
differences between schools and individual teachers (which is even more exp
at a national level) and with priorities that cannot necessarily be track
other research approaches (dick, 1999). this was especially relevant in the c
sustainability.

the complex science educational program worked with six priorities, of which
were more and some less, easy to measure. as for the science learning elemen
research team conducted a public delphi research resulting in 10 success cr
which served as a starting point for evaluation (delbecq et al., 1986). other t
measuring inquiry skills, scientific thinking and students attitudes were a
opted. the presence of inclusion, Ict and international perspectives in the lea
environments could also be estimated, using clear criteria and checklists fo
vation (dick, 1999). In the case of sustainability, the research team faced
challenges in evaluation, despite the decision to adopt the criteria used
hungarian eco school network (which is based on the quality criteria propos
environment and school and Initiatives (breiting et al., 2005)). as for sustaina
learning, defining the need in a curriculum is already a challenge in itself, an
of that, local and individual indicators of learning and achievement can also
great deal. as our aim was to create a practical curriculum for schools, whi
flexible enough not to be restrictive, but that would inspire teachers and st
space had to be reserved for local collaborations and approaches. at the sa
it was important to examine whether these local approaches still match
sustainability framework and current values associated with sustainability.

this account is more a description of the learning pathway (and the eng
process) than of the actual result, which is best manifested in the actual edu
program created in the project.

fRAMING THE RDI PROJECT USING SOfT SYSTEMS METHODOLOGY
one of the key perspectives of ssm is taking part in its practice in order to “un
stand and enjoy benefits” (checkland, poulter, 2006). ssm is about dealin
so-called problematical situations. these are complex settings of circum
and actors who have different worldviews and try to act purposefully in a w
enquires about the problematical situation with the intention of identifying m
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In less fortunate cases when all these factors do not match properly, furth
are required for implementation. even provided that these are sufficient,
may emerge when the culture of a learning community makes it difficult for t
curriculum to work efficiently (patton, 2011). therefore, in a process th
more flexibility for a curriculum and that includes practical approaches
it to social and local aspects of the learning environment, the implementatio
an educational program might mean fewer challenges. additionally, in the ca
sustainability, these aspects represent a substantial role in shaping an appro
learning environment. on top of these, integrating sustainability as a priority
an educational program involves future thinking, which by its own nature qu
the relevance of pre-defined solutions.

ssm as a framework offers solutions to describe models through explo
state-of-the-art and current practices, using divergent approaches to becom
tably cohesive (checkland, 1991). It also means that ssm does not offer one s
or the only solution that solves a challenge once and for all. Rather,
possible solutions, the adaptation of which can lead to a continuous progre
towards desired changes.

Figure 3. Soft systems methodology translated to creating an educational program

the overall learning journey taken by the project is shown in figure 3 wher
need for complex educational programs is represented as the real prob
situation. the purposeful activity models include good practices recognised
system, together with elements such as didactics, teaching methods, useful c
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efficiency, effectiveness). these serve as organising principals for a m
solutions.
3. pose questions and test the model against the problematic situation.
answers and explore directions of development.
4. establish feasible and desirable activities and interventions. as all of the
involve changes in the problematic situation itself, it also means that
point it is possible to withdraw further work using ssm. this will not stop
process as an iterative cycle can start at this point.
In this project, in addition to applying traditional ssm tools, other researc
were also used. In a classical approach these can be seen as pre-inter
process-embedded and post-intervention research activities. In the case o
project they all contributed to a more profound understanding and reflect
the ssm process.

before starting the actual work in partner schools and in order to better e
the problematic situation, data available online was collected from 800 sch
hungary, structured interviews with school principals were held and focus g
interviews with teachers were conducted. an environmental scan using mann
et al.’s model of learning environments was also undertaken (manninen,
2007). the information gathered proved to be useful in the diagnostic ph
the participatory action research. this data was also used to establish d
degrees of participation. ten success criteria for science learning in primary
in hungary were also identified, using a public delphi research. these criteria
as a reference point as well as a basis for reflective tools for teachers.

partner schools were committed to participate in the collaboration and
provided with some financial support as well as professional guidance a
of their contract with the hungarian Institute for educational Researc
development. With the participatory action research (paR), the deakin model w
used (denzin, lincoln, 2011), with the aim being to conduct at least two
of research consisting of three cycles in each partner school. In some
where the organisational culture and former experience allowed, up to six w
of paR were conducted, with up to five teachers participating in each. all in a
22 teachers from 8 schools participated in the paR, conducted by 4 research
In the planning phase of paR, educational programming (duit, 2005) was u
as a framework for dialogue between researchers and teachers. It was also
cided to use convergent interviews (dick, 1990) in order to gain data about th
changing culture and politics of the problematic situation and to gain an ins
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the pedagogical concept: scientific literacy, inquiry based learning, Ict, i
sustainability and international perspectives.
figure 4 shows the process of ssm from sustainability learning aspect.

Figure 4. Soft systems methodology translated to sustainability in the science educational
program

In each school the practical work started with a group discussion betw
researchers and teachers involved in the collaboration, reflecting on the p
and the overall approach presented by the educational program. then the te
decided on the topics they wanted to work with, and using a template ca
target document, drafted the pedagogical aims, main development tasks, indic
and key steps of the inquiry cycle. this document was revisited by the gr
researchers and teachers and as a result a lesson plan emerged. the teacher
piloted the lesson with one class, after which they reflected on their experi
with the guidance of two other templates. based on this reflection as well a
feedback from colleagues present at the pilot lesson, they finalised their le
In this way, 160 modules were prepared (each covering 3-5 lessons) during th
of collaboration. out of these 160 modules, 34 were developed in paR. In add
each teacher was asked to pilot 10 modules prepared by a colleague from an
school and use the same reflective templates.

the research team then assessed the reflective templates, which again le
reconsideration of the problematic situation. during this process the po
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In addition to creating inspiring learning environments, which extracur
programs are especially capable of doing, even in regular formal schoo
(dumont et al, 2010), other issues emerged. one of the most important of the
was the teachers’ diverse understanding of sustainability. an interesting
of this was, that while they are aware of the global context of the local pro
observed, other aspects (such as regional, national or european) were n
present in their declared teaching aims or reflections. another aspect of su
bility involved addressing complexity. While teachers were well aware of dif
aspects of sustainability (such as economic, social, environmental and cultu
the proposed activities usually only one, or in best cases two were explicitly
usually with the intention of “not to confuse students”. It also seemed that i
grades teachers had to put a considerable effort into understanding tr
plinary issues due to lack of sufficient subject knowledge. this is in contras
teachers of grades 6-8 who often possessed the necessary subject knowled
lacked the intention to think in a transdisciplinary manner. these teachers
claimed that it was “the curriculum which prescribes this”, despite the fact th
hungarian national core curriculum is organised around cultural domains, n
school subjects, and that in this project the aim was to develop an extracurr
program. complexity also seemed to be a sensitive issue in terms of assessmen
especially by subject teachers who were uncertain whether they were qualif
responsible for assessing aspects of learning other than those related to s
learning outcomes in their subject areas.

an ongoing debate was generated about whether or not certain topics
qualify for both science and sustainability with often the claims being that
were not “scientific enough” (for example, in the case of transport) or that
fell into another related cluster of education, such as environmental e
social learning or global education. It seemed that these labels often disemp
teachers. therefore, it was decided not to use the originally intended “educa
sustainability” label, but to propose leading questions to consider whether o
the teaching-learning material had this aspect.

It was also interesting to observe how the emphasis differs between the
aspects of sustainability in teaching-learning contexts: regular eco-school a
or science learning; regular classes or extracurricular activities; only scho
or school-community collaboration; different age groups; homogenous or h
neous (mixed) groups of students and classroom or situated learning. It seem
teachers have strong hidden curricula for these different educational sett
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all experts contributing to professional dialogues and negotiations and
teachers and the 8 school principals sharing (enjoying and sometimes suffer
our three-year learning journey.
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AbSTRACT
this article is based on research into the reach and quality of education for
nable development (esd) in one county in england, shropshire, and one distric
poland, siedlce. the two phase comparative research was undertaken in 2012
stionnaires to all schools in both areas revealed that only a minority of sch
claim to approach education for sustainability in a significant way. only aro
10% of schools had a working esd policy, esd coordinators and serious appr
integrating esd into the curriculum. for most schools, esd was still project
of school based. this research was followed by detailed interviews with pup
teachers in a small sample of schools in both countries which revealed that
in some of the 10% of schools, actual understanding of esd was really quite
there was a stress on basic actions such as recycling and saving energy, but
critical understanding of sustainability as an approach and why certain activ
were important. polish schools showed less progress towards esd than the
schools, but bearing in mind the investment into policies and curriculum supp
in england the difference was perhaps not as great as might have been expect
KEYWORDS
action, competences, critical thinking, Integration, Quality

INTRODUCTION
2014 was the official end of a major united nations initiative, the decade of e
tion for sustainable development (desd). no doubt there will be different lev
evaluation of the decade and no doubt successes, failure and points for lear
be documented in detail. this article is one contribution to this process and o
it is hoped will provoke debate.
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• there is a tendency for evaluation of the desd focus on case study “best p
tice” methodology, usually in the hopes of inspiring others, rather than “a
practice” to really measure the current situation.
• finally there is still confusion over what sustainable development (sd) re
and the differences between sustainability and sustainable development. t
result is that almost anything vaguely connected with our lives on planet
is considered education for sustainability.

as a result more evaluation is needed that looks at:
1. the average picture in all schools;
2. the quality of what happens in our classrooms around the world and
impacts of our education for sustainability on longer term thinking and ac
the purpose of this research is a contribution towards filling those gaps.

What this research aimed to do was to look at all the schools in an area, not
“good ones” to get a fairer and more reliable picture of the real situation in
and classroom. In 2012 research was undertaken on the implementation
all the secondary phase schools in the country of shropshire in england, an
or county of siedlce in poland. the secondary stage of formal education was
because in both in poland and the uK schooling is compulsory up to this phas
according to the oecd the knowledge and skills of pupils at the age of
completion of this phase of education are a reflection of the effects of com
formal education that prepares students to take on social roles in adult life

two research approaches were taken. firstly, to find out the situation a
schools a questionnaire was sent to all secondary schools in both shropsh
siedlce. the questionnaire was sent directly to the teachers most likely to be
respond, usually the Geography teacher. secondly, the researchers visited a
of the schools in poland and the england to talk to students and teachers a
their understanding of esd and the implementation of esd in their schools. as
of this visit students in the sample schools also completed a questionnaire.

MAIN RESULTS Of THE QUESTIONNAIRE Of SCHOOL PERfORMANCE
the first stage was undertaken through an online questionnaire and was
on the self-evaluation questionnaires found in the polish certification s
esd schools “Green certification” and the uK’s “sustainable school self eval
document. the survey was sent to all secondary schools in shropshire and s
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the results in table 1 show that policy support for esd is stronger in the uK
poland. a greater proportion of shropshire schools have an esd policy,
supportive head teacher and a named coordinator. the biggest difference is i
emphasis given to esd in school policies and plan where although the propor
schools giving a high priority to esd is about the same nearly 8% of english sc
gave it a medium priority where as 45% of polish school gave it a low priority.
of the role of the head teacher and coordination there is not so much differ
is only in around 10% of schools where strong support and effective w
policies can be found. differences are more significant when it comes to part
in the eco schools programme where none of the polish schools were t
whereas half the english schools are eco schools, and participation in train
to esd where teachers in the uK had taken part. although these differences m
be expected given the energy and funding committed by the uK departmen
education to national sustainable schools policies, it is perhaps surprising t
around 18% of schools having a formal esd coordinator, only 12% consider
demonstrated what might be thought of as a coordinated and integrated appr
Do you include sustainability topics such as energy saving, recycling,
PL (%)
healthy eating, climate change, biodiversity, cultural diversity in your
curriculum?

UK (%)

Hardly at all

5

0

Occasionally

25

24

Quite often

55

41

Very strongly

15

35

Do teachers of different subjects coordinate sustainability across PL
subjects?

UK

Yes

45

59

No

55

41

Are issues of sustainability considered in your school during additional
PL
activities like eco-clubs ?

UK

Sustainability is covered in extra activities and the curriculum

95

82

Sustainability is only covered in extra activities

0

0

Sustainability is not really covered in extra activities

5

18

Very strongly

15

35
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In terms of the application of sustainable policies into the management o
school it seems that uK schools are significantly further ahead of thei
counterparts. In the areas of food and drink, energy management, wat
servation and waste management, a larger proportion of uK falls into t
category compared with polish schools. bearing in mind that answers in this
category is an indication that strategic management decisions are being
this is a significant difference. having said that, it is only about 20% of schoo
fall into the highest category and even in the uK only around 5% of schools
any meaningful sustainable purchasing policy. In addition it seems that th
schools are further down the line of student involvement in decision making
sustainability issues. these differences are interesting and could be a reflec
the fact that in the uK there has been a drive towards sustainable managemen
with support being provided for head teachers and school managers. school
uK also have significant control of their own budgets, more so than in polan
hence can make decisions relatively easily. In shropshire local authority as in
others, there is also coordination of functions at local government level. h
the past three years the sustainability team has been working with the educat
team to support schools in the reduction of their energy consumption.

RESULTS Of THE SECOND RESEARCH STAGE
the purpose of the second research stage was to investigate students esd co
tences, in order to find out what quality of esd is being delivered. a schools
evaluation of its journey towards esd is one thing, but how well students ar
equipped to live and work for sustainable lifestyles is another. In other wor
has changed as a result of the learning process at the individual level?“ (see
over the past desd much thinking has been done on the topic of esd competen
this work was largely started by stephen sterling in 1998 who prepared a re
for the panel on esd in the uK which listed a number of generic learning outc
(sterling, 1999). he stated that by the time a student had reached 16 he
should display competences related to the following areas:
1 - Interdependence of society, economy and the environment (from local to global).
2 - Citizenship - rights and responsibilities, participation and collaboration.
3 - Needs and rights of future generations.
4 - Diversity - cultural, social, economic and biological.
5 - Quality of life, equity and justice.
6 - Changes for sustainable development.
7 - Uncertainty and the precautionary principle.
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and england, students most frequently mentioned global warming (poland
england 84%). In poland, others mentioned were acid rain (54%), the ozone
(28%), smog (26%) and deforestation (18%).
In england, other factors were mentioned by smaller numbers of students
pared with poland and included child labour (20%), low wages in poor cou
(6%), child mortality (2%), and restrictions on access to water and food in
countries (2%).
When asked “why is it important to save energy?” most students (poland 70
england 76%) selected only one reason and explanations were very s
and did not engage with the complexity of the issue. two of the threats,
“depletion of energy resources” and a “concern for the environment” wer
often mentioned (24% in both countries). of the students who gave tw
three arguments, four students from poland and nine students from engl
mentioned the need for energy conservation for future generations.
When asked what waste should be collected for recycling the large majo
students mentioned glass, metal, plastic and paper. around one third of po
students mentioned electronic waste compared with 6% of english st
with the proportions being the other way round for organic waste.
When asked why recycling was important three quarters used the general
se “protecting the environment” and only around a quarter (more though
uK) were able to make the links with materials recovery and saving resour
In terms of who was responsible for implementing sustainability eng
students rated politicians and business people having a high responsibility
individuals. In poland individual responsibility rated the highest.
When asked what they were doing to help the environment 16% of po
students and 8% of english students didn’t mention anything. of the r
most students listed the segregation of waste (poland 78%, england
and energy saving (poland 22%, england 32%) . travelling bus or walking
also mentioned, but by very few (poland 8%, uK 16%) as was giving money to
charity (poland 8%), donating clothes to the relevant causes (poland 6%
buying fair trade products (england 6%). Interestingly none of the studen
either country mentioned the possibility of reducing consumption of thing
clothes, electrical goods and so on.
In poland 50%, and in england 30% of students could not name any enviro
or development organisation. among the most well-known internatio
organisations Greenpeace was the most common (poland 36%, england 38
however students from england were most familiar with fair trade organi
(fair trade) mentioned by 54 %.
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schools and varies tremendously according to the topic. schools still rely
on projects and out of school activities to deliver esd. When it comes to the
demonstrating sustainability through practical action there is a similar imbal
with only a small proportion having policies on energy use and other ar
sustainability. Waste is the biggest focus. polish schools tend to lag beh
schools in most areas of both policy and practice, though an interesting ane
comment made by a teacher in poland who has experience of teaching in both
england and poland is that because of the bigger resource focused ap
to teaching in england (photocopied handouts, electronic whiteboards
numbers of computers and so on) and the fact that most children travel to s
by car, the ecological footprint of a polish school is likely to be much lowe
comparable english school.

the overall results from the questionnaires and the discussions with studen
interesting in that they reveal the quality of what is happening in esd in schoo
this compares somewhat unfavourably with the more positive conclusion
might be drawn about the state of esd if simply the results of questionnaires
taken as evidence. When this level of detail is examined, the relatively low sta
esd of schools becomes even more worrying as even those schools in the to
as it were reveal a fairly basic approach to esd.

firstly, the detailed schools based work revealed a relatively low level of k
understanding and application of environmental and development issues. a se
conclusion is that students mainly related sustainability to basic activities a
waste, saving water and energy but without really understanding the links b
these activities and broader sustainability issues. thirdly, students did no
their consumer habits with the impact on the state of environment and the qu
of life of other people. for example, although students thought that recycl
important, very few made the link between personal consumption and their pr
duction of waste with recycling. finally, most students did not think critical
sustainability issues and only seem to be able to manage to think about one as
of sustainability at a time in a very general way.

It seems that polish students’ understanding of sustainability is at a low
than those from england. the polish students generally took a narrower an
ecological view of sustainability, found it more difficult to link local w
quality of life issues and their own personal consumer habits with sustainab
and found it challenging to explain why they followed certain environmenta
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meanings that writers/speakers select and organize in such a way as to build
text in a situated context (Ghio and fernandez, 2005). a Reflective activity Re
(RaR) is linguistic production that can be used to help construct the meanin
esd through the use of evaluative language. this meaning is captured by the th
metafunctions of the semantic system of language: ideational, interpersonal
textual (halliday, 1985).

bACKGROUND Of THE SUPPORT NETWORK
suppoRt (partnership and participation for a sustainable tomorrow) was a co
nius III network running from 2007 to 2010, which is used as the context for
research. suppoRt was established in order to address the need to enha
quality of educational practices and material in line with the challenges
decade of education for sustainable development (desd). the overall obj
was to promote esd in european schools. the project brought concepts and
of sustainable development (sd) into the education system by linking sch
research institutions and communities in a web-based network supported thro
Ict (sandas, 2010).

suppoRt involved the cooperation of actors from 21 countries and 40 instit
and different professional backgrounds, such as researchers, teachers, pol
and environmental educators. Interaction and cooperation among key stakeh
and best practice exchange were facilitated by thematic conferences, works
a comenius mobility seminar, comenius school partnership contact seminars a
arion study visits. the activities were managed and coordinated through an an
steering group and partner meetings, and monitored and evaluated bas
indicators. the norwegian directorate for education and training was respon
for the financial and legal matters of the suppoRt network, and the norwe
university of life sciences coordinated the suppoRt network and was respon
for the management of the consortium (sandas, 2010).

SUPPORT EVALUATION PLAN
the purpose of the suppoRt evaluation plan was to promote reflection
knowledge and make decisions so that the network reached its goals (mayer a
espinet, 2008). In order to do this the network envisaged three evaluation str
monitoring, Internal evaluation and external evaluation. these were coordin
different people who maintained constant contact with each other.
the aims of the internal monitoring, internal evaluation and external evalu
conducted by suppoRt (benedict, 2008) were to:
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semantic readings of the contents and value positions constructed by writer
challenges aimed at by the appraisal functions within the appraisal theor
proach. the writers in texts adopt three evaluative stances (figure 1): the att
position and the dialogistic position are considered the primary modes of eva
positioning. the intertextual position is considered a subtype of the dialo
position (Kaplan, 2007).

Figure 1. Appraisal Functions based on Appraisal Theory
(based on: Kaplan, 2007)

• The Attitudinal position
can be an emotional, ethical or aesthetic position and,
ultimately, an ideological one. It refers to the meanings by which writers e
their approval, their blame or responsibility addressed to people, places,
events and situations.
• The Dialogistic position
is related to the writers‘ meanings that are negotiable
the statements are considered as responses to previous statements or us
anticipate possible objections or questions.
• The Intertextual positionis linked to the meanings by which writers take evaluative stances from external propositions (views and assertions from ot
normally this position is reflected in the citations or references to the w
thoughts of others.
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Figure 2. Semantic Domains on ESD Networks

• Semantic domains on ESD.
these refer to the common values of esd and the
visions of quality of esd network products, shared by suppoRt partners. t
domains are related to the Ideational metafunction of language inclu
interactions and exchanges, learning, new visions on esd, facilities and sp
requirements, organization and time management.
• Appraisal semantic domains.
these refer to the meaning of the evaluative
stances adopted by writers in their text. these meanings were put into one
three evaluative positions: attitudinal, dialogical and intertextual (Kaplan
In their text, writers express their emotions, judgements and tastes, a
stance towards to these value positions and with respect to those they ad
up-scale and down-scale what they want to say. these domains are related
the Interpersonal metafunction of language, and include: attitude, engag
and gradation.
• Semantic domains of the structure of written these
text. refer to the meaning regarding the cohesion and coherence in the text related to the te
metafunction. these domains update ideational and interpersonal meani
as a coherent language in cohesive text and include: background, sum
introduction, development, assessment of activity and conclusion.

an example of using this analytical approach in the RaRs sentences can be ap
ciated bellow, in the first partner meeting (pmI) of suppoRt network written b
coordinator of the network (nc):
pmI RaR, by nc:
“A wonderful dancing and music social evening arranged by the hosts on Wed290
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development must move towards creativity (Innerarity, 2010). In order to fac
challenges of the 21st century society professionals in different sectors o
and economy are being asked to add sustainability criteria to their profe
activities and develop a competitive perspective. as a result educators wheth
formal or non-formal institutions of education, should play a fundamental r
formative agents of citizenship.

the way education happens within societies and communities is hugely var
due to the fact that it is not just the responsibility of just a few agents and i
tions. the terms “formal” and “non-formal” are often used to distinguish diff
approaches but are not really appropriate to describe all the character
education, such as exactly what happens during learning and how it hap
(hein, 1998 in Guisasola and morentin, 2007). It is more appropriate to talk ab
continuum, from perhaps highly structured scholarly activities at one end, t
to open access and individual learning at the other. other activities, e.g. rela
leisure based learning or out of classroom learning could be found somewh
the middle. this chapter is concerned with the latter approach to learning th
the example of the catalonia “esplai espurnes” group.

It is important to look for new methodologies that support the develop
new approaches to teaching. the challenge is to define new formative models
favour the development of skills in education professionals that enable
provide answers in different contexts.

this project has the title, “a formative model for the development of profess
competences of teachers in education for sustainability: characteristics, ap
and evaluation”. It has been developed by the complex Research Group (cRG) w
the department of didactics, mathematics and experimental science of the aut
nomous university of barcelona. Its purpose is to define a framework of educ
for sustainability professional competences for educators in formal as wel
non-formal education institutions. It aims to develop a formative model to ad
curriculum greening (bonil et al., 2012) through supporting the design of ac
to develop necessary and appropriate competences.

fOCUS, AIM AND ObJECTIVES Of THE RESEARCH
the research took place in a specific non-formal education institution: the “e
espurnes” group. this is a non-profit youth association from esplugues de llo
(barcelona) that has worked as a leisure time educational institution for chil
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is a rigorous, open and dynamic platform that can hel
A complexity paradigm
individuals and institutions face the global crises in a creative and transform
way (bonil et al., 2010). It proposes a change in the way the world is understo
as a result, of the processes needed to understand it (Garcia, 2004). the com
paradigm is an alternative to the so-called simplifier paradigm (mueran, 1982)

THE fORMATIVE MODEL PROPOSED bY THE CRG
formative modelsare theoretical elaborations that education professionals pu
practice in a specific context. they are interpretations and adaptations of th
that are mediated through the worldview of individuals and their beliefs
education and on the role the environmental education should have in educa
institutions (bonil et al., 2012).
the formative model proposed by the cRG aims at shortening the distance bet
the ideological approach of environmental education and its practical o
in the classroom. It achieves this partly through ensuring that the activ
relevant to the specific situation (the ‘moment’), to the individuals themselves
that it has a relevance to and impact on the community.

Figure 1: CRG formative model

the proposed model is based on an intersection of space, time and socio-cultu
context where the formative activity is developed (figure 1). this point consti
a system where the epistemic values of complexity enable the appearance of id
relevant to the construction of an individual’s worldview. these so called h
ideas are the foundation of formative action. Ideas such as the ‘unimaginable’
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METHODOLOGICAL APPROACH
the process of action-research was developed from the model proposed by K
and mctaggart (1988) where it is described as a sequence of steps represente
cycle or spiral. In this research, the first cycle was the establishment of the
base (figure 1) which is seen as the starting point to build the cRG formative m
It is important to point out that the process is not actually as precise as sugg
in figure 2, as a result of the different overlapping steps of each cycle
collection methods includes audio recordings, field diaries and interview
the stakeholders. action research is characterised as being both participativ
collaborative. It focuses on the educational practice and on the emancipatio
team of teachers. It makes a special effort to change ways of working (consi
speech, organisation and power relations) and it is understood as a formatio
It aims at the transformation of organisation.

this investigation aims to maximise the collective dimension as opposed to an i
vidual one and was planned and executed by the stakeholders themselves. fo
reason, teachers of the “esplai espurnes” group and researchers of the cRG
up the stakeholders in this double process. on the part of the “esplai es
group the process was started with the participation of the group manager a
person responsible of group projects. from the cRG’s side, the researcher a
facilitator. the collaboration between the facilitator and the participants a
the negotiation and investigation of questions and issues of mutual interest.

the work of the stakeholders in the research took account of the power rel
and the mutual exploitation of the specialized knowledge different groups in
centre and GRc hold. the flow of information between them is of prime impor
and a basic tool. It is therefore meant to start the development of a communi
methodology and shared action while trying to establish the research group
agent and as a research framework.

SPIRAL I DESCRIPTION: ESTAbLISHMENT Of THE bASES Of THE RESEARCH
the research process is still being developed and as a result only the first s
been completed. the activities in this cycle and the results are described in fi
together with ideas for the continuation of the next spiral of research.
In the first cycle, actions related to the change process and the investigatio
were progressed in parallel since the two processes are interconnecte
related to the steps proposed by Kemmis and mctaggart (1988) were taken.
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Acting:
the plan of action agreed involved a review of the institution’s organis
documents including the ideology of the centre, the objectives of the curre
programme (2013-2014) and the organisation of the different fields of a
which the institution participates. following these reviews, two meetings too
that examined the gap between what the policies and programmes stated and t
reality of educational activities taking place.

Observing:
through an analysis of the discussions possible reasons for the institution’s
situation were identified that assisted in contextualising the change proc
the observation stage pointed out that:

• the institution undertakes activities in many fields.
• the training of teachers at the centre is based on an out of date for
model.
• taking into account the difficulty of coordinating schedules, the availabi
responsibility of the teachers, it is not always possible to ensure a high qu
of learning.
• the high turnover of teachers through the centre creates instability and
solidarity in the team of teachers. an effect of this is that there is the nee
significant ongoing investment of time and resources in training new teac
the increase of activity over the last few years has generated growt
probably difficult to sustain. every year new projects are initiated while p
ones are maintained.

Reflecting:
once the possible causes of the problems were identified, a diagnosis was mad
and based on this a review made of the different areas of the centre’s work. t
aim was to detect where it might be possible to introduce the formative model
initiate the change process. one of the key tasks in this process was to identi
most appropriate teachers to take part in the project. once this was done an
research group was created with a permanent core of members together wit
opportunity to include other teachers and different stakeholders such as e
and trainers that could contribute to the project on an ad hoc basis.
It was considered that such an open group would contribute towards the su
nability of the project outcomes through providing continuity during the pro
change process. the work of the open group is related to high level Idea (bon
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DISCUSSION AND RECOMMENDATIONS
the experience of the first cycle of the investigation-action allows decisions
made about the continuity of the project. bearing in mind the outcomes
review, the continuity of the project can also be considered from a mor
perspective that reflects on the performance of a project and in which
teachers and stakeholders in the centre feel represented.

In the future, the intention is to establish five phases of activity each follow
spiral of investigation and action:

• Phase 1 – Theoretical reflection:
this will involve discussions based on a selection
of readings related to curriculum greening an the formation of educ
teams in the context of a non-formal education.
• Phase 2 – formative actions:
following the theoretical reflection several form
tive actions will take place. these will include seminars developed by the c
experts and workshops in institutions where cRG’s formative model has al
been incorporated. these will be conducted by both the research team and
centre teachers.
• Phase 3 – Designing an educational project:
based on the cRG’s formative model
and the reflections made in phase 1, an educational project that fits with
centres activities and based on a high-level Idea is planned.
• Phase 4 – Project Implementation:
the project is implemented over a period of
seven months. each part of the project activity includes the performance
activity, a period of time after the activity to collect impressions based on
field notes and teacher interviews.
• Phase 5 – Project Assessment:
three feedback, review and assessment sessions
are planned with the teachers where the project activity and followconsidered. a final assessment will also take place.
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