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Foreword

As if Everything Depends on It: Educating for Life

This book was written as the Covid-19 pandemic was causing death and eco-
nomic havoc throughout the Earth. The planet itself is becoming hotter, more
capricious, and biologically more impoverished. Governments of, by, and for
the people everywhere are under assault by autocrats, oligarchs, and anti-
democratic forces. On the brink of irrevocable catastrophe, violence and eco-
nomic injustice seem immovable. What appear to be separate crises, however,
are parts of a single global crisis with various manifestations, which is to say,
the working out of the rules of a system built on exploitation of people and
nature alike maintained by military power. Their goal is economic growth
come hell or high water, both quite likely; the drivers are the overabundance
of greed and ignorance. The consequences are beyond measure.

An antidote, and I think the most important, is education, but only the kind
of education that informs and enlarges the mind and engages the heart and the
hands in the process of learning. The purpose is to cultivate the complex traits
we call wisdom, compassion, and the kind of humble intelligence that grows
from the awareness of our implicatedness in the larger enterprise of life. The
aim of life-centered education, in other words, is to foster competent, thought-
ful people with good hearts and disciplined but imaginative minds capable of
learning over a lifetime. There is nothing fast about a good education, how-
ever. Educing, drawing forth, from the young entails the patient investment in
talents not yet evident, character not yet fully formed, courage not yet sum-
moned, and a life path not yet charted. We, their teachers, are mid-wives to
the process of emergence. At our best we help to enlarge their vision, validate
their higher self, hone their skills, and encourage them to serve worthy causes
larger than themselves. Across different cultures and circumstances, there is
no one formula for what constitutes good education, but several principles
standout.

The first is that our various problems are rooted in how we think and what
we think about and so a problem for people and institutions presuming to
improve how we think. It is the central problem for all schools, colleges, and
universities and the larger society. For a durable culture, education is the
priority.

vii
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Second, all education, everywhere, and by whatever means is environmen-
tal education. By what we include or exclude from courses and curricula we
teach the young that they are part of or apart from the natural world.
Environmental education should not be a separate subject; rather it should
pervade the entire learning experience connecting sciences, social sciences,
and humanities.

This leads to a third and related point: the most radical word in any lan-
guage is “system” because it implies relatedness and interdependence. We are
made of stuff that exploded out of stars billions of years ago. We are part of
all that was, is, and ever will be. In turn, that implies obligations owed to oth-
ers in the past, present, and future. Obligations, further, put limits on what we
can do to others now and in the future including the places in which they live
or will live. We live in a world of reciprocity, much of it hidden from our eyes
and comprehension. Seen or unseen, we live by the work of myriads of crea-
tures that are part of the surrounding ecological community. The same is true
of our reliance on others in which “no [one] is an island entire unto him/her-
self.” We are, in short, beneficiaries of the love and care of mothers, fathers,
brothers, sisters, extended families, teachers, artists, writers, workers, offi-
cials, and even the kindness of strangers. Our existence extends out into ever
widening circles of humanity where borders and barriers disappear and even
time dissolves between those generations long departed or yet to be born.

Fourth, we are then members of two communities, one of our making and
one that exists independent of us. In both cases, we are citizens—dual citi-
zens—of a polity and an ecological system, and these systems are themselves
intimately linked. A political system is the framework in which decisions are
made about “who gets what, when, and how.” The “what” in this process
includes air, water, land, resources, forests, atmosphere, and animals. The
upshot is that environmental education is fundamentally political but also a
call to “a politics which is far-sighted and capable of a new, integral and inter-
disciplinary approach (Francis, 2015).”

Fifth, environmental education is unavoidably radical, in the original sense
of the word: getting to the root of the matter. The fact is that humans have
made the Earth into “a pile of filth” in Pope Francis’ words. But we know
better than we act and that is grounds for hope that we can learn to do better
and cause for overthrowing the powers that diminish our better possibilities.
Those economic and political forces that prey on our fears and weaknesses
have rendered us dumb and vulnerable to exploitation and lies in the cause of
division. At its best, environmental education liberates the student from the
many illusions conjured in a commercialized, unequal, and violent society. It
also connects students to the practical causes of repairing, restoring, and
regenerating damaged lands, forests, waters, and ecologies.

Sixth, as architect Lance Hosey writes, “70 percent of the human body’s
sense receptors cluster in the eyes. Vision dominates (Hosey, 2012).” We are
creatures of sight, and so the influence of what we see is a powerful agent in
education for good or bad. Most schools, however, are designed by architects
oblivious to the fact that architecture is a kind of crystallized pedagogy.
Instead, they should be designed to mirror the sustainable world we wish to
create, giving hope a form and substance at a comprehensible scale. Schools
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should be places of light, powered by solar systems, using natural materials,
purifying wastewater in biological water treatment systems, and surrounded
by gardens and forests. They should be systems that instruct by the way they
function as buildings and landscapes and by the way they operate with full
student participation in the making and management of the places we call
schools (Orr, 2006, 2018, 2021). It is an idea going back at least to the writ-
ings of John Dewey, Mahatma Gandhi, Rabindranath Tagore, Maria
Montessori, Rudolf Steiner, and Paulo Freire.

Finally, a word about this extraordinary collection of scholarship and
thought assembled so well by Dr. Karaarslan-Semiz. The contributors are a
remarkable group of teachers and educational philosophers. The range of
work and depth of the ideas presented here is considerable: democracy, jus-
tice, and education (Chaps. 3 and 6); systems thinking in the curriculum
(Chaps. 4, 11, and 12); the proper role of experience and experiential learn-
ing; (Chaps. 4, 5, 7, 8, 9 and 10) rigorous assessment of the results (Chaps.
13, 14, 15, 16 and 17); and more.

I hope that this book is widely read and deeply influential in shaping the
directions of education and that it inspires other teachers, educational admin-
istrators, and students to respond fully and creatively to the peril and the
promise of our situation.

Paul Sears Distinguished Professor Emeritus, Oberlin College; Professor
of Practice, Arizona State University, author of Dangerous Years (Yale
University Press, 2017) and co-editor of Democracy Unchained (New Press,
2020).

Oberlin College David W. Orr
Oberlin, OH, USA
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Editor’s Preface

When we started to compile the content of this book, the world stood at the
beginning of the pandemic; now we are completing the work in the shadow
of terrible forest fires and severe environmental events all around the world.
We live in an age of crisis because we are losing the life support systems of
Earth, and we are on the brink of environmental breakdown. The latest IPCC
report warns of climate catastrophe unless we act quickly. We are already
experiencing the irreversible impacts of climate change. Disasters such as
heatwaves and droughts, wildfires, and flooding have increased on a global
scale since the 1950s because of human actions (IPCC, 2021). We have no
time for climate delay. We need to act to limit the impacts of the anthropo-
genic climate crisis before it is too late.

In these unpredictable times, education has a key role to play. How we
achieve the sustainability of our planet is closely related to how well we can
put education for sustainable development (ESD) into effect at the classroom
level. Over the years, ESD has been considered challenging to implement in
schools due to a lack of conceptual understanding of sustainability and to the
challenges encountered in bringing ESD into the school curriculum. As some
policy documents related to ESD are abstract, teachers struggle to integrate
ESD into the school curriculum and achieve sustainability-related learning
objectives. Teachers need more support to develop holistic and transforma-
tive approaches to implement ESD.

The overarching goal of this volume is to provide teachers with pedagogi-
cal approaches and practical applications for the implementation of ESD, as
well as assessment strategies to evaluate learning outcomes in primary and
secondary education. In addition to the appropriate pedagogical tools for
ESD, the book also presents some case studies that teachers can use as a
guide in their classes. These examples span a variety of pedagogical
approaches such as outdoor learning, nature-inspired learning, environmental
justice, real-world learning, and the whole-school approach.

The pedagogical methods associated with ESD aim not only to facilitate
knowledge of sustainability but also to promote attitudes, new perspectives,
values, and skills related to sustainability. This book provides some empirical
examples of measuring sustainability competencies in primary and secondary
education in different contexts. It is essential to develop a framework and
assessment strategies for evaluating the intended outcomes of ESD and moni-
toring the learning process in schools. Teachers and educators can determine
the most appropriate tools for evaluating their ESD practices. This volume

Xi
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presents good practices in ESD implementation at primary and secondary
levels through the close and active collaboration of 22 authors from Germany,
Italy, Slovenia, Sweden, Tiirkiye, and the UK. The authors who contributed
to this edited collection are at the same time active researchers in the field and
teachers and educators with extensive experience of teaching sustainability
issues at schools or education centers. All the authors have put in extraordi-
nary efforts to share their knowledge, wisdom, and experience, and we believe
that the pedagogical tools, research examples, and theoretical underpinnings
presented here will guide teachers in developing their own sustainability-
oriented programs.

For this book, we focused on primary and secondary education as young
people worldwide have started to question the purpose of education and
declared their desire for sustainability issues, especially climate change, to be
embedded in school curricula. As teachers and educators, we need to respond
to this call of the youth and develop our skills and capacity to integrate ESD
topics into curricula and transform our schools and institutions into evolving
models of sustainability. With respect to terminology, we have used the term
education for sustainable development (ESD) in the title of this book, as this
is the term most commonly used in academic and policy documents interna-
tionally. Most of the authors have used the term ESD in the text, but some
have preferred to use learning for sustainability or sustainability education.
Although we are aware of the differences between these terms, we do not
discuss them here, as it is beyond the purpose of the book.

The book consists of three main sections: Introduction to ESD,
Implementation of ESD: Integrating Theory and Practice, and Assessment in
ESD: Measuring ESD Learning Outcomes. In the first section of the book, we
provide an introduction to ESD, covering the historical background, critical
trends, pedagogical approaches, and links with the SDGs and Agenda 2030.
The second section contains ten chapters on theory and practice in ESD
which offer learner-centered, action-oriented, experiential, and holistic peda-
gogical approaches for embedding sustainability into the curriculum. Here,
the authors present examples based on their experiences, teaching practices,
and research studies. The last section of the book contains five chapters that
focus on approaches to assessment and measurement tools for the effective
evaluation of ESD learning process and outcomes. We hope this section will
guide teachers and educators who want to develop effective assessment strat-
egies while formulating their ESD practices.

In these complicated times, teaching and learning for a sustainable future
is fundamental. We have come to understand better that our education, cul-
ture, environment, economy, and society are all interdependent. A change in
any one of these systems could have a domino effect on the others. One of the
goals of SDGs is to develop the quality of education and ensure that all indi-
viduals are equipped with the necessary knowledge, values, and skills to deal
with the complex problems of the world and create a sustainable future
together. If we are to empower our students, we need supportive teachers and
educators equipped with the necessary knowledge and skills for teaching
ESD successfully.
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We hope that this book will contribute to resolving teachers’ confusion
and uncertainties about the implementation of ESD in schools, will increase
their confidence to integrate sustainability issues into their teaching, and will
initiate a transformation towards sustainability in their schools. We need to
reconsider the role of education today and redesign our school curricula and
teaching and learning approaches in such ways as to develop individuals’ key
competences and achieve a sustainable future. We know that it is not an easy
path to teach complex, controversial sustainability issues in class. However,
to reach the goal of a sustainable transformation in society, we must promote
ESD in school education through action-oriented and transformative peda-
gogical approaches.

I would like to end by expressing my deepest gratitude to the authors of
the chapters of the book for contributing examples of their research and proj-
ects, their theoretical perspectives and ideas, and numerous case studies of
the implementation of ESD in primary and secondary schools. I greatly
appreciate their valuable contributions to this volume.

Agr1, Tiirkiye Giiliz Karaarslan-Semiz
2021
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Conceptualisation of ESD:
Theoretical and Pedagogical
Considerations

Guliz Karaarslan-Semiz

Abstract

This chapter introduces Education for
Sustainable Development (ESD) by focusing
on the historical development of ESD and
some theoretical and pedagogical approaches
in the context of primary and secondary school
education. I also briefly describe the outline of
the chapters in this book, which represent
examples of research implemented in ESD,
case studies and practical examples of teach-
ing sustainability issues. The role of education
for building a sustainable future is then dis-
cussed, and some critical ideas are presented
to support teachers who are the actual imple-
menters of ESD.

Keywords

ESD (Education for Sustainable
Development) - sustainability - teacher
education

G. Karaarslan-Semiz ()

Department of Mathematics and Science Education,
Agr1 Ibrahim Cegen University, Agri, Tiirkiye
e-mail: gkaraarslan @agri.edu.tr

1.1 Introduction

Today, there is unequivocal evidence that human-
ity is threatening life on Earth. Dramatic changes
are occurring in Earth’s biological systems, and
reversing this situation becomes more difficult
with each passing day. Termed the “Great
Acceleration”, this process began more than
50 years ago, and we have begun to witness its
negative impacts on Earth (Rockstrom, 2015). As
described by Rockstrém (2015), some of the sev-
eral environmental events that constitute signs of
the Great Acceleration are the collapse of marine
life, the rapid melting of glaciers, the warming of
ocean water, extreme droughts and the collapse
of coral reef ecosystems. Rockstrom et al. (2009)
defined a set of nine “planetary boundaries for
estimating a safe operating space for humanity
with respect to the functioning of the Earth
System” (p.3). This group of scientists under-
lined the importance of these boundaries for the
continuity and resilience of the Earth system and
indicated that humanity has already transgressed
three of them — namely, climate change, the loss
of biodiversity and the changes in the nitrogen
cycle (Rockstrom et al., 2009). Recent studies
also show that chemical pollution levels in water
and soil stemming from the use of pesticides and
heavy metals are bringing greater and greater
risks to human health and biodiversity and
approaching the planetary boundary (Stockholm
Resilience Center, 2017).
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One of the most notable of the reactions of
humanity to all these rapid changes on Earth has
been the recent global increase in youth activ-
ism. An international movement started by stu-
dents has spread around the world that aims to
present their demands and invite governments to
take action over climate change. All around the
world, young people are particularly worried
about the impacts of climate change and their
future (see, e.g. Clayton, 2020; Hickman et al.,
2021). Recent studies show that climate change
and ecological crisis negatively affect the psy-
chological well-being of both young people and
adults. In an international study on climate anxi-
ety, more than half of the participants reported
feeling “very” or “extremely” worried about cli-
mate change, and nearly half of the respondents
mentioned that their feelings about climate
change negatively affected their daily lives
(Hickman et al., 2021). All in all, environmental
and sustainability crises are critically affecting
the well-being of both humans and non-humans.
So, what are we educators to do now? How can
education respond to these critical changes in
the world? How can we heal our relationship
with the planet and put sustainability at the cen-
tre of our lives? In these uncertain and compli-
cated times, Education for Sustainable
Development (ESD) should be a major focus
area for developing our understanding of com-
plex sustainability issues. In the rest of this
chapter, I will try to elaborate on ESD by briefly
recounting its history and describing some theo-
retical and pedagogical approaches in the con-

text of primary and secondary school
education.
1.2  Education for Sustainable

Development: Brief History
and Theory

The roots of environmental and sustainability
education has been appeared on the historical
documents in the 1970s. The UN Stockholm
conference on the Human and Environment was
the first conference which addressed environ-
mental issues globally (UN, 1972). After that,

Belgrade Charter (UNESCO, 1976) and Tbilisi
Declaration (UNESCO-UNEP, 1977) stated the
impact of humans on the natural environment
and clarified the crucial role of environmental
education. A common concern for the environ-
ment and sustainability was expressed through
these earliest international documents. 20 years
later, education was first mentioned as a key-
stone of the transition to sustainable develop-
ment at the UN Conference on the Environment
and Development (UNCED) in 1992. The seeds
of ESD were thus planted in the UN document
Agenda 21, which was the landmark publication
of UNCED (1992) Chapter 36 identified four
major goals of ESD; 1) improving the quality
and access to basic education, 2) reorienting
existing education 3) increasing public under-
standing and awareness of sustainable develop-
ment and 4) developing training for all sectors
(UNCED, 1992, p.32). It is generally empha-
sized that ESD should include a vision that inte-
grates environment, economy and society
(McKeown & Hopkins, 2003). Now, we better
understand that all disciplines have a responsi-
bility to transform education for a sustainable
society.

Over the years that followed, several interna-
tional conferences were held around this theme.
The UN initiated its Decade of Education for
Sustainable Development (UNDESD) pro-
gramme (2005-2015) in order to reorient educa-
tion at all levels and in all regions towards
learning how to live and work sustainably
(UNESCO, 2014). This decade of work to inte-
grate sustainable development into education
systems concluded with a final monitoring report
prepared by UNESCO (2014). Shortly after-
wards, in 2015, the UN launched its 17
Sustainable Development Goals (SDGs) pro-
gramme as the new agenda for promoting sus-
tainable development in all sectors. The SDGs
bring together the social, environmental and eco-
nomic aspects of sustainable development and
reflect an integrated perspective (Sterling, 2016).
However, the academic literature has empha-
sised that achieving the SDGs will not be suffi-
cient without changes to societies’ dominant
values, beliefs and consciousness (see, e.g.
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Sterling, 2016). One of the global goals
addressed in SDG 4 is the need to provide qual-
ity education for all individuals and to develop
their knowledge and skills to promote sustain-
ability. Education is also seen as a catalyst to
reach all of the global goals, and teachers
throughout the world need support to teach sus-
tainability (Van Poeck et al., 2019).

Since education plays a critical role in achiev-
ing the SDGs, this book aims to support and
inspire primary and secondary school teachers by
presenting them with some practical examples,
pedagogical approaches and assessment strate-
gies related to ESD. For this purpose, the book
brings together the various perspectives of
researchers and educators in the field and encom-
passes a diversity of topics related to sustainabil-
ity. This volume acquaints teachers with a number
of different points of view and will enable them
to reflect on their own worldviews. It will there-
fore assist them in clarifying which ESD per-
spectives they wish to focus on as primary or
secondary school teachers.

ESD is a broad, dynamic and complex con-
cept. It is open to interpretations, and approaches
for teaching ESD vary. The common understand-
ing is that ESD aims to integrate sustainability
into our learning, teaching and school practices
in a holistic and integrative way. In general, ESD
has been described as “an education that allows
every human being to acquire knowledge, skills,
attitudes and values necessary to shape a sustain-
able future” (Leicht et al., 2018). ESD aims to
empower all people at all ages to take responsi-
bility for creating a sustainable future together
(UNESCO, 2014). ESD does not belong to one
discipline; rather, it requires an interdisciplinary,
participatory and transformative approach. Every
discipline from art and history to science and
mathematics can bring different perspectives,
knowledge, skills and values to the teaching of
sustainability, and an interdisciplinary connec-
tion must be created among the different subjects
(McKeown & Hopkins, 2003). In the following
section, I will elaborate the content and pedagogy
of ESD and look at critical themes, pedagogical
approaches and effective assessment strategies
related to ESD.

1.3  Critical Themes
and Pedagogical Approaches

in ESD

As ESD is a comprehensive term, teachers may
find it challenging to decide which topics related
to sustainability need to be included and how to
teach them. The two main components of the
term ESD are “education” and “sustainable
development”. That is to say, content and peda-
gogy are both important when implementing
ESD. We may focus on three questions — What,
How and Why. These have been described in the
literature as the three dimensions of teaching
(e.g. Hofman, 2015; Sund & Gericke, 2020).

The What dimension refers to the content of
ESD. The key themes of ESD listed in UNESCO
documents are climate change, biodiversity, sus-
tainable consumption and production and ending
poverty (e.g. Rieckmann, 2018). These critical
themes indicate the multidisciplinary nature of
ESD as teachers and educators need to highlight
interrelationships between these disciplines. The
17 SDGs also include multiple aspects of sustain-
ability like environmental challenges (water,
land, oceans, etc.) and fundamental issues related
to the development of societies (equity, gender
issues and justice) (UNESCO, 2020). However,
ESD is generally criticised for its vagueness and
the lack of concrete examples of how to integrate
sustainability into school curricula. The chapters
in this book cover a variety of topics such as
democracy in education, elements of nature, bio-
mimicry, food and consumption, rivers and
urbanisation and environmental justice. They
will therefore assist teachers in connecting ESD
with a variety of subjects and provide them with
examples that align with their subject areas.

The How dimension refers to the teaching
methods and strategies associated with ESD. It
concerns the pedagogy that teachers can adopt in
order to deliver this range of diverse and evolving
issues. UNESCO documents state that ESD ped-
agogy should be based on learner-centred, action-
oriented, exploratory and transformative
approaches (UNESCO, 2014). In the literature, it
is noted that ESD should promote sustainability
competences (Wiek et al., 2011) and prepare
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individuals as active sustainable citizens who can
take responsibility for shaping a sustainable
future (Rieckmann, 2018). In line with this litera-
ture, ESD pedagogy should be linked to partici-
patory, transformative, holistic and
competence-based approaches.

Here, the importance of pluralistic teaching
in ESD becomes apparent. The pluralistic
approach to teaching is usually put forward as a
way of developing students’ competences to act
(Hofman, 2015). Pluralistic teaching aims to
develop students’ competences to discuss dif-
ferent perspectives critically and analyse them
with respect to sustainability issues, to create a
democratic environment and to strengthen the
students’ autonomy (Ohman & Ostman, 2019).
The democratic perspective plays a vital role in
pluralistic teaching, as students are able to
encounter different viewpoints and values in
classroom discussions (Hofman, 2015). While
implementing a pluralistic tradition, teachers
can provide students with opportunities to inves-
tigate different points of view related to sustain-
ability issues. Panel debates and role-playing
activities can be designed so that students can
participate in classroom discussions related to
real conflicts in society (Ohman & Ostman,
2019). Adopting a pluralistic approach to teach-
ing ESD and designing lessons in accordance to
this approach might prove time-consuming for
teachers, and a crowded curriculum might
inhibit them from integrating a democratic per-
spective on education into their classes. The
third chapter in this book focuses on science
education and ESD and describes how introduc-
ing a new school curriculum can influence the
teaching approaches adopted by science teach-
ers while teaching Environmental Education
and ESD. The author argues that opportunities
for science teachers to engage in democratic and
pluralistic ESD teaching decreased after the
introduction of a new curriculum. As empha-
sised in the literature, multiple perspectives and
conflicting issues related to sustainability should
be seen as a starting point, rather than an obsta-
cle, for the teaching of ESD based on the plural-
istic approach to teaching (Tryggvason &
Ohman, 2019).

As teachers and educators determine their
teaching strategies, it is important to consider the
goal of the teaching in terms of the Why dimen-
sion of teaching (Sund, 2008). In this context, it
is essential to discuss whether the teaching
focuses on the outcome or the learning process.
Specifically, we can focus on two key approaches
to education for sustainability: the intrinsic view
of education and the instrumental view of educa-
tion. Sterling (2011) discusses these two views in
relation to education for sustainability. The
instrumental view of education, also called the
transmissive approach to education, is based on a
simple and linear process of learning that sees
increasing knowledge and awareness as leading
to behavioural change (Sterling, 2011). This view
is reflected in international policy documents
such as UNESCO (2005), which speaks of
encouraging individuals to acquire values and
behaviour for building a sustainable future.
Examples of activities based on the instrumental
view of education are school programmes on
recycling, waste reduction and energy conserva-
tion or the preparation of environmental cam-
paigns to increase people’s awareness (Wals &
Benavot, 2017). In short, the instrumental
approach promotes specific pro-environmental
forms of behaviour. On the other hand, the intrin-
sic view of education seeks to support individu-
als’ capacity and skills to make responsible
choices for sustainability. Sterling (2011) points
out that the intrinsic view is based on an idealistic
position and social constructivist view of educa-
tion which emphasises the development of learn-
ers’ capacities to think critically, systemically
and reflexively. This is also called the emancipa-
tory approach. The emancipatory approach to
ESD prompts learners to reflect on their values
and behaviour and to develop their abilities to
find their own solutions for complex sustainabil-
ity problems (Wals & Benavot, 2017).

These two views (intrinsic and instrumental)
are aligned with the ESD-1 and ESD-2 approaches
of Vare and Scott (2007). Vare and Scott note that
focusing on ESD-1 (the instrumental view of
education) alone is not a good way of promoting
sustainable development. Instead, ESD-1 should
be complemented by ESD-2, in which learning
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strategies are designed which focus on both the
learning outcome and the learning process. Many
researchers and educators have noted that a para-
digm shift is needed in our way of thinking in
favour of more holistic, integrative and systems
thinking modes in order to develop a transforma-
tive approach to ESD (e.g. Capra, 1996; Sterling,
2003; Sterling, 2011). Systems thinking is an
important tool for understanding and analysing
the complex structure of systems and resolving
problems within a systemic approach, and it is
closely linked to ESD as one of the core sustain-
ability competences (Wiek et al., 2011). The
fourth chapter of this book focuses on systems
thinking in the ESD context. The author suggests
outdoor learning for sustainability as a pedagogi-
cal approach to the development of students’ sys-
tems thinking skills and presents a case study
from an urban environment that can help students
see connections between the social, environmen-
tal and economic aspects of sustainability as well
as develop their systems thinking abilities.
While learner-centred, action-oriented, expe-
riential and transformative  pedagogical
approaches constitute the general teaching prin-
ciples and learning processes to be adopted in
ESD, the implementation of ESD also requires
some specific teaching strategies (Rieckmann,
2018). The chapters in the part of this book that
focuses on implementation emphasise experien-
tial, inquiry-based, place-based learning strate-
gies and include case studies of the development
of ESD practices both inside and outside the
classroom. In Chap. 5, for example, the authors
concentrate on Real World Learning as a learning
model that teachers can use to shift mindsets and
induce actions for sustainability. They suggest
solid planning between activities in and out of the
classroom and the treatment of the school envi-
ronment as open learning spaces for students to
experience sustainability. In Chap. 6, the author
discusses environmental, social and economic
justice within the framework of two case studies
and invites us to consider how to explore environ-
mental justice issues with children and young
people and make them aware of their right to
know the impact of these issues on their lives. In
Chap. 7, the authors propose several ideas for

teachers to implement ESD in the classroom to
raise awareness related to the SDGs. Primarily,
they propose that teachers use more problem-
based, place-based and discussion-based teach-
ing strategies to achieve SDG learning objectives.
In Chaps. 9 and 10, the authors draw attention to
learning in/from nature. A nature-inspired learn-
ing strategy focuses on how to learn from nature’s
mentoring to achieve a sustainable future. The
authors describe biomimicry as a pedagogical
tool to demonstrate to young people how nature
can be a model for creating sustainable systems.
The key take is that nature is the best teacher to
show us how to live sustainably on Earth.
Designing outdoor learning environments while
teaching sustainability contributes to improve-
ments in the development of the well-being of
both people and the planet and improves our con-
nection with Earth, as elaborated in Chaps. 8 and
10. The implementation section presents teachers
with some case studies and practical examples of
nature- and place-based learning strategies which
are still infrequently used in ESD teaching.
Implementing ESD is not only about what we
teach and how we teach; it is also related to reori-
enting school practices for sustainability and
internalising the walk your talk principle. Known
as the whole-school approach, this requires the
participation of the entire school and its commu-
nity in sustainability activities (Davis & Cooke,
2007). The whole-school approach to ESD aims
to embed sustainability in all aspects of educa-
tion, including the curriculum, community part-
nership, student engagement, school leadership
and school organisational and institutional prac-
tices (Henderson & Tilbury, 2004; Shallcross &
Robinson, 2008; UNESCO, 2014). Schools have
a great potential to disseminate sustainability
thinking and practices for realising the transition
to a sustainable society. Green schools such as
eco-schools and ESD schools draw on various
resources and certification systems to promote
the whole-school approach to sustainability. Two
of the chapters in this volume highlight the idea
of whole-school approaches in ESD. The author
of Chap. 11 presents different frameworks for the
whole-school approach and shares a validated
theoretical model with four dimensions: holistic
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idea, routines and structures, professional knowl-
edge creation and teaching and learning. At the
end of the chapter, the author addresses the need
for schools to focus on both internal and external
characteristics and structures which can contrib-
ute to a transition in the education system in
favour of a successful whole-school approach in
ESD. In Chap. 12, the author examines some
practical examples related to sustainability from
primary green schools and discusses their prac-
tices within the whole-school approach lens. The
main conclusion of the chapter is that the schools
mainly seek to increase knowledge of environ-
mental issues, but do not foster non-cognitive
skills such as values, beliefs, attitudes or transfor-
mative actions. The author emphasises that non-
cognitive constructs also need to be taken into
consideration and evaluated in order to create a
whole-school approach and to observe long-term
impacts as a result of implementing ESD.

All in all, these learner-centred, action-
oriented and experiential learning strategies,
together with the whole-school approach to ESD,
create more possibilities for developing students’
competence for action for sustainable develop-
ment. Mogensen and Schnack (2010) note that
action competence development is linked to dem-
ocratic, participatory and action-oriented teach-
ing and learning, which allow students to develop
their ability and desire to participate in finding
democratic solutions to sustainability problems.
The importance of pluralistic and democratic
teaching approaches is observed to be growing in
ESD, as these approaches prompt students to
consider different views and perspectives,
develop their critical thinking skills and their
willingness to take action for sustainability and
enable them to learn how to be active citizens in
a democratic society (Rudsberg & Ohman, 2010;
Sass et al., 2020).

The chapters in the last section of this book
focus on assessment frameworks and present
empirical examples of assessment methods in
ESD. The assessment of learning outcomes and
learning processes is an important element of
ESD teaching. Assessment has been found to be
a challenging aspect of ESD, and more effort is
therefore needed to make use of systemic assess-
ment strategies in schools (UNESCO, 2014).

One of the key goals of ESD is to develop stu-
dents’ sustainability competences so that they
can contribute to the transformation of society for
sustainability (Rieckmann, 2018; UNESCO,
2017). Previous studies have pointed to a lack of
tools and guidance to enable teachers and educa-
tors to assess their students’ sustainability com-
petences (Redman et al., 2021). More empirical
data is needed to establish whether our pedagogi-
cal approaches and teaching strategies are effec-
tive in achieving our ESD goals. UNESCO
(2017) notes that assessment in ESD should go
beyond assessment of learning and argues that
there should be a form of assessment for learning
and assessment as learning. Teachers should use
not only summative assessment strategies but
also formative assessment strategies such as self-
assessment of individual progress or performance-
based strategies (UNESCO, 2017). Teachers may
select different assessment tools depending on
their goals. Self-assessment, peer feedback and
feedback from educators could help learners to
monitor their own learning processes and reveal
ways in which the learning process could be
improved.

In Chap. 13, the author discusses ways of
assessing learning outcomes in the ESD context
and presents a competency-based assessment
framework called A Rounder Sense of Purpose,
which holistically covers 3 learning outcomes
and 12 competences. The chapter questions the
purpose of assessment strategies and rethinks
assessment as learning in a form better linked to
the idea of transformative learning for sustain-
ability. At the end of the chapter, the author
emphasises the need for a different kind of
assessment for achieving a different kind of edu-
cation in ESD. In Chap. 14, the author focuses on
assessing competencies in ESD from a general
perspective and discusses the ongoing need to
develop competence models and measurement
tools in ESD in both the cognitive and non-
cognitive dimensions of competencies. How to
assess sustainability competencies and develop
competence models is a current debate in the lit-
erature. In the rest of the section on assessment,
the authors provide some assessment ideas and
measurement tools for evaluating students’ sus-
tainability competences based on research results.
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For instance, the authors of Chap. 15 present a
research-based example of the measurement of
students’ sustainability competences. They assess
secondary school students’ sustainability compe-
tences in three dimensions — knowledge, attitude
and behaviour — by developing a reliable and
valid quantitative measurement tool to assess the
impacts of ESD implementations. They conclude
that higher levels of sustainability attitudes and
knowledge among students could indicate more
impact-relevant sustainability behaviour. Chap.
16 discusses another research study concerned
with measuring the sustainability competences of
primary and secondary school students. As in
Chap. 15, this chapter focuses on measuring the
cognitive (knowledge and skill), affective (atti-
tude) and behavioural (action) dimensions of
learning. In Chap. 17, the authors discuss differ-
ent ideas for measuring students’ sustainability
literacy based on the whole-body learning
approach. They suggest both formative and sum-
mative assessment strategies based on parts of
the body: the head, heart, gut, arms and legs. The
authors provide some examples of measuring dif-
ferent aspects of sustainability literacy through
various measurement tools such as interviews,
questionnaires, journals and self-assessment
tools.

This book once again underlines the impor-
tance of assessment in ESD by discussing the
evaluation and assessment aspects of the topic,
which are often neglected in both teaching prac-
tices and academic literature. There is a need to
develop specific assessment tools that align with
our ESD aims, teaching content and teaching
methods. We can only determine the effective-
ness of our pedagogical approaches and explore
ways of revising and improving them through a
systematised assessment strategy.

1.4  Conclusion

In this chapter, I have attempted to provide an
introduction to the conceptualisation of ESD by
discussing both the academic literature and pol-
icy documents. I have described ESD from vari-
ous perspectives, considering its content, teaching
approaches and methods, and strategies for

assessment. Today, we are in a better position to
understand that while teaching sustainability
issues, we need to focus not only on what we
teach but also on our teaching process and our
pedagogical approach (Hofman, 2015).

There are currently almost 85 million teachers
worldwide, and 64 million of these teachers work
in primary and secondary schools (WB, 2021).
Compulsory education is a vitally important field
for promoting ESD, and teachers are critical
agents as they shape children’s future, affecting
their lives both academically and socially. The
role of teachers in achieving sustainability-
oriented programmes in schools should not be
underestimated (Gough, 2005; Timm & Barth,
2021). Teachers can foster learners’ knowledge,
understanding, skills, values and dispositions and
in this way respond to the current problems fac-
ing the world, such as climate change, land deg-
radation and population growth (Evans, 2020).
However, there still remains a gap between
national and international policy documents and
ESD teaching practices. The goals, proposals and
recommendations contained in ESD policy docu-
ments do not easily extend to teachers and educa-
tors around the world (Waltner et al., 2020).
Teachers still experience uncertainties about
teaching ESD and achieving the learning out-
comes (Andersson, 2017). The International
Network of Teacher Education Institutions notes
that teachers see ESD as an unclear and unrecog-
nised concept. There is a lack of awareness and
conceptual clarity about teaching sustainability
in many teacher training organisations (Hopkins
& Kohl, 2019). Teachers need more tangible,
practical examples to formulate and implement
ESD teaching. This book aims to provide teach-
ers with some concrete examples of the imple-
mentation of ESD and the assessment of ESD
learning outcomes and processes at the primary
and secondary school levels.

In addition to teachers implementing ESD,
schools should be places to practise what we teach.
Schools should be organised in a way that supports
and facilitates sustainability thinking and sustain-
ability-oriented activities. In this way, students can
see the implications of what they learn in the cur-
riculum related to ESD. Through ESD, we need to
promote more ethical values related not only to



10

G. Karaarslan-Semiz

human beings but also to non-human beings, care
for future generations, critical thinking, systems
thinking and action competence. All these compe-
tences can be achieved through a holistic under-
standing and transformation of our way of learning
and teaching.

In conclusion, we may list some of the critical
ideas emphasised in the chapters of this book as
follows:

 Firstly, we need to have an applicable, acces-
sible educational policy for implementing
ESD at the national level. Some countries
have already put new strategies in place.

e To integrate ESD into school programmes, we
need to listen together to teachers from all dis-
ciplines as well as to educators working on
promoting ESD and to the opinions of stu-
dents about creating sustainability-integrated
programmes.

e To create a sustainable school plan connected
with the broader community, all the school’s
key actors (teachers, students, school adminis-
trators and other school staff) need to be
involved.

e Priority should be attached to learning
approaches for ESD which are more nature-
based, outdoor and place-based, inquiry-
based, real, active and transformative, along
with practical examples of implementing
these strategies, and these should be included
in teacher training programmes.

*  We need valid and reliable assessment frame-
works and tools for evaluating learning pro-
cesses and outcomes related to ESD.

e Aseducators, we should promote perspectives
which are more Earth-centred, nature- and
environmental justice-based and systemic and
formulate our education programmes
accordingly.
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enabler for UN Sustainable Development
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to prepare for potential crises such as
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2.1 My Personal Trip to ESD

There was a strange stillness. The birds, for exam-
ple — where had they gone? Many people spoke of
them, puzzled and disturbed. The feeding stations
in the backyards were deserted. The few birds seen
anywhere were moribund; they trembled violently
and could not fly. It was a spring without voices...
Rachel Carson — Silent Spring

Nowadays, it is reported frequently that “ESD is
a key enabler for Sustainable Development
Goals, but it also may be key to preparing the
world for future crises like COVID-19”
(UNESCO). This sentence actually is an answer
for the question asked years ago in Earth in Mind
by David Orr (2004)9: “what is education for?”

The Sustainable Development concept was
launched in 1987 through Our Common Future,
Education for Sustainable Development has been
implemented since 1992, and Sustainable
Development Goals were set in 2015. To create a
clear vision, it is suggested to look back to the
past and remember what made humanity launch
Sustainable Development, to set SDGs, and to
redefine education as ESD.

In my personal history, the first time I realized
the human impact on the environment literally
dates back to times when I worked on my master’s
thesis (Teksoz, 1989). I have a B.S. degree on envi-
ronmental engineering. During this study, I took
courses on how to treat wastewaters after domestic,
industrial, or agricultural use; in other words, my
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education taught me how to use technology in
order to decrease the human impact on the natural
resources or, to put it in a nutshell, to increase
replenishment rate of natural resources.
Nevertheless, I was not aware of the “cradle-to-
cradle approach” when I pursued my undergradu-
ate degree. At later stages of my history, I was
lucky enough to take sediment samples from one
of the most re-known spots on earth when I was
working on my master’s thesis: from the Golden
Horn of Bosphorus (Istanbul/Tiirkiye). The Golden
Horn, a unique inland water channel of Istanbul,
gradually has turned into a hub of discharges of
domestic wastewaters which resulted from a rap-
idly increasing population in the city as well as
from the industrial discharges coming from hun-
dreds of small metal works situated just at the
shores of the Golden Horn during the early 1950s.

Coming back to my research as briefly men-
tioned above, the sediment samples, which had
been taken from the Golden Horn to trace the
pollution’s chronology, were made use of so that
the sources of the pollution in the area and the
metals would be evidenced. All the work and the
study related to substantiating my thesis work
were very stimulating, as particularly there were
traces in the sediments collected from the Golden
Horn which proved the impacts of increasing
population and increasing number of industries
on the pollution on the mentioned spot. When it
comes to the details of my research, a 3-m-long
undisturbed core sample was collected from the
Golden Horn while on board with RV Knorr, the
research vessel, which coincided with the third
phase of Turkish-American Black Sea joint expe-
dition of 1989. The core was sliced, and its date
was defined by making use of the 210Pb isotope
technique. The result was that the bottom of the
core corresponded to 1912. Then, each slice was
analyzed for major, minor, and trace elements by
inductively coupled plasma emission spectrome-
try (ICP). The masses of the measured elements
would account for approximately the half of the
collected sediment mass. The lithophilic ele-
ments Li, K, Rb, Mg, Ca, Ba, Al, La, Ti, V, Mn,
Fe, Co, and Ni accounted for more than 90% of
the elemental mass and did not indicate any
change in their concentrations for the years

between 1912 and 1987. Although anthropogenic
elements Mo, Zn, Cr, Cu, Ag, and Cd accounted
for a minor fraction of the elemental mass, it was
observed that their concentrations increased
along the core, which signified the human impact
on the chemical composition of the Golden Horn
sediments. Moreover, it was found out that lead
was enriched at the bottom of the core which sug-
gests pollution of Golden Horn sediments by the
element lead even at the beginning of the century,
but observed concentrations of the remaining
anthropogenic elements, at the bottom of the
core, would be explained by sedimentary mate-
rial. My results indicate on the one hand that con-
centrations of pollution-derived elements did not
change significantly between from 1912 to 1950;
however, their concentrations increased sharply
in the second half of the century. In order to cre-
ate an explanation, a factor analysis was applied
to the data set; the end result has shown that the
inorganic fraction of the Golden Horn sediments
included crustal, marine, and two anthropogenic
components. One of the anthropogenic compo-
nents has been attributed to the discharges from
an iron and steel plant. Another anthropogenic
component, which accounted for a larger fraction
of system variance, was due to discharges from
industrial installations along the Golden Horn,
particularly metalwork plants.

Metal fluxes observed in the Golden Horn had
significantly different patterns in industries dis-
charges than the domestic. Discharges of Cr, Cu,
Zn, and Ni into the Golden Horn increased grad-
ually between from 1940 to 1980 as a result of a
large number of small-scale production units
which were accommodated on the spot every
year. Likewise, commissioning a number of
large-capacity plants has resulted in dramatic
increases in metal discharges into the Golden
Horn. Two of these were metalwork plants. One
of them started its operations in 1948; the other
one was commissioned in 1959. Although metal
discharges into the Golden Horn increased grad-
ually, it started to decrease only after 1960 since
large industrial installations were not allowed to
operate along the Golden Horn, whereas the
domestic discharges of the same elements
between from the 1950s to 1985 increased loga-
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rithmically. Concerning the domestic discharges
of elements, its development had similarity with
the population increase in the region where it had
been ceaseless. Such pace of increase in the vol-
ume of population did not increase abruptly
unlike industrial discharges and did not level off
after 1960 or any other time.

Based on the mentioned results, it would be
concluded that the key factor which represented
the major anthropogenic input into the Golden
Horn was domination of industrial discharges,
particularly driven from the metal producing
plants in the vicinity of the Golden Horn.
However, the proportion of metals resulting from
the domestic discharges was negligible and too
small to be detected by the factor analysis.
Furthermore, our calculations demonstrated that
24,000 tons of Cr, 300 tons of Cu, 130 tons of Ni,
and 7500 tons of Zn were discharged by the
plants in 1980, while, in the same year, domestic
discharges of Cr, Cu, Ni, and Zn were 50, 90, 13,
and 120 tons, respectively. The substantive dif-
ference between the industrial and domestic dis-
charges of elements, except for Cu, supported our
conclusion which asserted that the elemental pro-
files were determined by industrial rather than
domestic discharges.

The consequences of my MS research (Teksoz,
1989) had triggering effects which contributed
my future philosophy and understanding on the
relations between the nature and the human.
Interestingly, the point I have reached had more
research agenda which posed one of the grand
challenges related to “how human impact would
be decreased on the natural resources even before
designing plants which are planned to treat the
already polluted sources, and how could educa-
tion help?”. The reason for these questions in my
mind was because of the results I had obtained
from the Golden Horn sediments, which indicate
that the humans were one of the constant/vital
factors in relation to the decreasing replenish-
ment rate of nature. Since my realization, I have
a strong driving force to inspire people and to
infuse particularly the young with the knowledge
about how natural resources support our lives and
how we respond to the cause and effect relation-
ship. Regrettably to say, the world’s response to

environmental degradation, however, was far ear-
lier than mine.

2.2 TheWorld’s Response

If we make nights bright, we cannot see the stars.
(from Dreams — Akira Kurosawa)

The awakening began with the sentimental
impacts of the Green Revolution. Therefore, I
chose to report about the Green Revolution as
one of the milestones of environmental
awareness:

The revolution was green at the beginning,
because, from the 1960s through the 1990s, yields
of rice and wheat in Asia doubled. Even as the con-
tinent’s population increased by 60 percent, grain
prices fell, the average Asian consumed nearly a
third more calories, and the poverty rate was cut in
half. When Borlaug won the Nobel Peace Prize in
1970, the citation read, “More than any other per-
son of this age, he helped provide bread for a hun-
gry world” (Folger, 2013)

But in fact, there are two sides of the same coin:
The Green Revolution itself has also been exten-
sively criticized for inducing environmental dam-
age. The criticism has its roots in excessive and
inappropriate use of fertilizers and pesticides
which has not only polluted water sources but also
poisoned agricultural workers as well as killed
insects favorable to agriculture and damaged other
wildlife. Additionally, irrigation practices have led
to salt build-up and eventual abandonment of some
of the most fertile farming lands. Over and above,
the groundwater levels have been retreating in the
areas where excessive water was pumped for irri-
gation rather than it would be replenished by the
rains; and what was more, burdensome depen-
dence only on few major cereals has led to loss of
biodiversity on farms. It has been understood that
some of these outcomes were inevitable as uncon-
scious farmers who own large territory of lands
started to make use of modern input for the first
time; nevertheless, inadequate knowledge and
training, the absence of an effective regulation
related to water quality, as well as input pricing
and subsidy policies which made modern inputs
too cheap and, thus, encouraged excessive use also
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created negative environmental impacts. These
issues have gradually been rectified without yield
loss and sometimes even with yield increases,
thanks to policy reforms, improved technologies,
and enhanced management practices such as but
not limited to pest-resistant varieties, biological
pest control, precision farming, and crop diversifi-
cation. However, there is a significant point which
has been often ignored: positive impact of higher
yields on saving large forested areas and other
environmentally fragile lands, which would have
otherwise been allocated for farming. This positive
trend has been observed in some regions in the
world. Particularly, in Asia, cereal production dou-
bled between 1970 and 1975, yet the total land
area cultivated with cereals increased by only 4%
(International Food Policy Research Institute
[IFPRI], 2002.

“However, under today’s global threats, cli-
mate change and population growth, between
now and 2050, we’ll need another green revolu-
tion to provide bread for a hungry World” as Tim
Folger wrote in National Geographic magazine.
While imagining emergence of another green
revolution, it should also be pinpointed that
“despite the presence of over-organized and over
mechanized age, individual initiatives and cour-
age still do count: change can be brought about,
not through incitement to war or violent revolu-
tion, but rather by altering the direction of our
thinking about the world we live in,” as did
Rachel Carson’s Silent Spring in 1962.

Carson’s groundbreaking book has shaken our
rigid worldviews not just in the United States but
around the globe (Culver et al., 2012). The book’s
message about the threat of pesticide abuse
reached a wide audience; there has been an evi-
dence that the so-called ecological revolution was
caused in no small part by the 1962 publication of
Carson’s book (Carson, 1962). Silent Spring
became an immediate bestseller and remained on
The New York Times list for 31 years. Predicting
the threat to humanity through overpopulation and
resouce exploitation several years before Paul
Ehrlich (Ehrlich, 1971) and Barry Commoner
(Commoner, 1971), Silent Spring led to new envi-
ronmental awareness and a vision that translated
into tangible political action.

More immediately, Silent Spring had an influ-
ence on the government policy. Each one of the
toxic chemicals named in the book was either
banned or severely restricted in the United States
by 1975. Farm chemicals, pest control chemicals,
and household chemicals undergo much greater
scrutiny, regulation, and control than before
Rachel Carson published the book, and the chem-
icals allowed were transformed into less deadly
and used in smaller amounts. As well, the book
has been regarded one of the iconic works/studies
which would have made people conscious about
the environment. 2007 Nobel Peace Prize laure-
ate Al Gore once stated that:

For me, personally, Silent Spring had a profound
impact. It was one of the books we read at home at
my mother’s insistence and then discussed around
the dinner table...Rachel Carson was one of the
reasons why I became so conscious of the environ-
ment and so involved with environmental issues.
Her example inspired me to write Earth in the
Balance...Her picture hangs on my office wall
among those of political leaders...Carson has had
as much or more effect on me than any of them,
and perhaps than all of them together. (Vice
President Al Gore, “Introduction,” Silent Spring
(1994 ed.)

London fog in 1952, Bhopal disaster in 1984,
Chernobyl Nuclear Disaster in 1986, Exxon
Valdez oil spill in 1989, and many others (disas-
ters) have been the events which have also stimu-
lated people, with extraordinary personal ordeals,
to comprehend the expense of wasting natural
resources unconsciously.

There existed many valuable books, articles,
and researches which made us realize our limits
to growth (Meadows et al., 1972), population as a
bomb (Ehrlich, 1971) or that we have only one
Earth (Ward & Dubos, 1972). Despite the abun-
dance of the sources arousing environmental
awareness, two pieces of artistic works have a
unique value in my personal history since they
triggered my awakening on the sustainable use of
the resources: the 2009 documentary “HOME”
as well as Akira Kurosawa’s “Dreams” (espe-
cially water mill village). As first, the documen-
tary “HOME” (Yann, 2009) depicts a story telling
about how Earth’s problems are interlinked,
whereas in Kurosawa’s “Dreams,” a 101-year-old
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man teaches the audience with his striking words
“it is not right to cut trees, the ones go down
should be enough for us.” Nevertheless, I must
confess that these do not belong only to my per-
sonal awakening history but also among the most
effective stories that my students eagerly select
for their academic and personal development.

2.3 My ESD Experience

The history of life on earth has been a history of
interaction between living things and their sur-
roundings. To a large extent, the physical form and
the habits of the earth’s vegetation and its animal
life have been molded by the environment. ....
Only within the moment of time represented by the
present century has one species — man — acquired
significant power to alter the nature of this world...
Rachel Carson — Silent Spring

Once I used to include not only stories revolving
around the preservation of nature in my ESD
plans by which would support pedagogical strat-
egies of the related lecture similar to the ones
reported by Tilbury (2011) but also stimulus
activities, critical incidents, case studies, and
reflexive accounts. Particularly, the stories I uti-
lized for the lectures have been selected from the
real cases along with documentaries or
PowerPoint presentations. Among the stories
which have been regarded the most striking,
thought provoking, and awakening by my stu-
dents have been a PPT presentation accompanied
by some short videos of “Cape Town — Day Zero”
and “The Burden of Thirst (by Tina Rosenberg).”
In order to analyze how the stories influenced my
students, I designed a set of questions. And below
(Table 2.1) are the responses of my 231 students
who were enrolled in “Education and Awareness
for Sustainable Development” course during
2019-2020 Academic Year.

Most important, freedom from water slavery
means girls can go to school and choose a better
life. The need to fetch water for the family, or to
take care of younger siblings while their mother
goes, is the main reason very few women in Konso
have attended school. Binayo is one of only a
handful of women I met who even know how old
they are. Tina Rosenberg

Table 2.1 Responses of the students: “Which of the sto-
ries told during the course impressed you most?”

%
agreement

Title of the story
Cape Town — Day Zero (ppt presentation — | 36
real story)
Climate Issue (documentary) 36
The Burden of Thirst by Tina Rosenberg 33
(article — real story)
Kizilirmak Catchment Area and Water 33
Buffalos (ppt presentation — real story)

Little Prince — Antoine de Saint-Exupéry 32
(book)

Before the Flood — Leonardo DiCaprio 31
(documentary)
HOME (documentary) 22

Story of Palm Oil (ppt presentation — real 18
story)
Dreams — The No Name Village — Akira 14
Kurosawa (movie)
Small Islands and Climate Change 12
Kiribati-Tuvalu — Seychelles

(ppt presentation and video — real story)
Bhutan — National Happiness Index 10
(documentary — real story)
Disappearance of Aral Sea (documentary — | 10
real story)

Elephant Poachers (ppt presentation —real |7
story)
At the Frontier Young People and Climate |3
Change — Marjorie’s Story (ppt
presentation — real story (by Martin
Caparros, Dr. Laura Laski, Victor
Bernhardtz))

Story of Ganges River (ppt presentation — |3
real story)

Based on my personal experience, I would confi-
dentially state that the stories inspired from the
real lives as well as the recent ones such as the
first 4 in the above list are considered as the most
impressive when sustainability involves though it
would have been hard to categorize the stories in
the mentioned list. What is more, these stories do
not possess a common characteristic and do not
represent local stories all the time unlike very few
examples which would be possibly found in the
related literature. Quite the contrary to this repre-
sentation, these stories do embrace and combine
more one issue from politics, human life, society,
economy, and natural sources.
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As to my motivation for telling stories during
my sustainability awareness course, it has not
derived only from my personal experience of
awakening (related to pollution chronology of the
Golden Horn) but also emerged out of the litera-
ture and the historical background of ESD.

The mentioned background began with the
environmental education: in the 1970s, the edu-
cators specialized in the Environmental Education
in the United States requested support from the
United Nations Educational, Scientific and
Cultural Organization (UNESCO) and the UN
Environment Programme for the development of
the field. Following the positive decision on such
an assistance, the UN sponsored EE conferences
in Belgrade, Yugoslavia, in 1975 and in Thbilisi,
the Soviet Republic of Georgia, in 1977. The
Belgrade Charter of 1975 and Tbilisi Declaration
of 1977, both similar in nature, emphasized nec-
essary action; nevertheless, none were suffi-
ciently clear. Therefore, in order to clarify this
ambiguity, Professor Harold Hungerford and his
colleagues published “Goals for Curriculum
Development in Environmental Education” in the
Journal of Environmental Education in 1980.
Their explanations eliminated this ambiguity and
helped prioritizing the action:

...to aid citizens in becoming environmentally

knowledgeable and, above all, skilled and dedi-

cated citizens who are willing to work, individu-
ally and collectively, toward achieving and/or
maintaining a dynamic equilibrium between qual-

ity of life and quality of the environment.
(Hungerford et al., 1980, p.44)

2.4  Brief History of Human
Awakening on the Need

for Sustainable Development:
Human Environment
(Stockholm) - Environment
and Development (Rio)

and Sustainable Development

(Johannesburg)

The Green Revolution and Silent Spring gave
way to increased discussions on the environ-
mental problems, while international response

was established through conferences. On the
other hand, education became a useful means
for the solution of environmental problems dur-
ing the Stockholm Conference of 1972. This
conference is regarded the first world confer-
ence on the environment issues. The conference
resulted with a declaration and a subsequent
Action Plan for the Human Environment.
Following the 20th anniversary of the Stockholm
Conference, the United Nations Conference on
Environment and Development (UNCED) was
held in Rio de Janeiro of Brazil. The Rio dif-
fered much from the Stockholm since it brought
together political leaders, diplomats, scientists,
and representatives from the media as well as
from the non-governmental organizations
(NGOs). As the title of the conference implied
(Environment and Development), delegates
from 179 countries convened to concentrate on
the deteriorative effects of the socioeconomic
activities on the environment. Within 20 years
of time between 1972 and 1992, human under-
standing and conceptualization of the issue have
evolved from “human environment” to “the
world’s future in relation to the environment
and socioeconomic development.” Accordingly,
one of the primary outcomes of the Rio
Conference also referred to as Earth Summit
was that it produced a wider agenda for interna-
tional action on environment and development
issues of the twenty-first century. This vision
would also be observed in one of the UN reports
stating that “the Earth Summit concluded that
the concepts of sustainable development were
an attainable goal for all the people of the
World, regardless of whether they were at the
local, national, regional or international level. It
also recognized that integrating and balancing
economic, social and environmental concerns in
meeting our needs is vital for sustaining human
life on the planet” (UN, 1992). Apart from what
has been cited in the report, Rio had another
significant conclusion asserting that integrating
the three dimensions requires new understand-
ing our production, consumption, and working
methods as well as our lifestyle and decision
making habits. At this point, being one of the
key results of the Earth Summit, Agenda 21,
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among many others, excels as an interesting the
program for the action of new strategies includ-
ing education.

Nevertheless, the origin of Agenda 21 dates
back to the Brundtland Report of 1987 when sus-
tainable development was first endorsed at the
UN General Assembly. In parallel to the endorse-
ment, this was the time when the concept of edu-
cation as a support to the sustainable development
was also explored. From 1987 to 1992, the con-
cept of sustainable development progressed/
enhanced, while the committees discussed, nego-
tiated, and eventually formed the 40 chapters of
Agenda 21. Initial ideas concerning ESD were
touched upon in the Chapter 36 titled as
“Promoting Education, Public Awareness, and
Training” (McKeown, 2002). Therefore, it is
called the re-orientation of environmental educa-
tion toward sustainability.

As Tilbury (1995) reported, environmental
education literature has been influenced by the
outputs of Rio Conference and re-directed its
focus toward Environmental Education for
Sustainability (Huckle, 1990; Orr, 1992; Sterling,
1992). Therefore, the key principle of ESD was
set in the mid-1990s outlining the relevance as:

Environmental work will need to be relevant to the

student, through increasing their understanding of

themselves and the world around them. It must
encourage pupils to explore links between their
personal lives and wider environmental and devel-
opment concerns, by dealing with issues like con-
sumerism and how the practices of business and
industry influence their lives. In doing so, ESD

prepares students for contemporary reality.
(Tilbury, 1995, p.6)

Parallel to the relevance, holistic outlook and val-
ues were highlighted for their significance in
ESD. By the help of this new understanding, we
should recognize that the decision to participate
in the environmental improvement is not only
stimulated by the cognitive realm but it is also
dependent on personal motivation as well as on
awareness tempting a sort of responsibility, all of
which are the outcomes of the development of a
personal environmental ethic (UNESCO, 1986;
UN, 1992).

As the leading UN agency on ESD, UNESCO
sets the targets for ESD as to “‘empower people to

change the way they think and work towards a
sustainable future.” Since it requires, in order to
attain this objective, for the society an adoption
to a greener economy as well as an enhanced
political society through ESD, the next interna-
tional conference, also known as Rio+20, was
held in 2002 in Johannesburg, South Africa.
Titled as “World Conference on Sustainable
Development,” the conference implied the evolu-
tion of the human’s mind: within 30 years from
1972 to 1992 and then to 2002, this mentality
shifted from “human environment” to ‘“the
world’s future in relation to the environment and
socioeconomic development” and eventually to
‘Sustainable Development’.” Participating states
and other key actors agreed in Johannesburg that
more ESD progress was needed and that the UN
Decade of Education for  Sustainable
Development (UNDESD) was endorsed.

In her proposal which evaluates the progress
during UNDESD, Tilbury (2011) reported the
educational shifts proposed by ESD (Table 2.2).
As Tilbury reported, as a mid-term conference
for the DESD, the Bonn Declaration (2009)
called governments to develop ESD policies and
frameworks which would ensure the quality edu-
cation for all and raise awareness about sustain-
ability issues. In the report, it is also emphasized
that “learning” in ESD would happen not only in

Table 2.2 Educational shifts proposed by ESD (Tilbury,
2011, p.25)

From To

Understanding and getting to
the root of issues

Passing on knowledge

Teaching attitudes and | Encouraging values

values clarification
Seeing people as the Seeing people as facilitators
problem of change

Dialogue, negotiation, and
action

Sending messages

Behaving as
expert — formal and
authoritarian

Acting as a partner —
informal and egalitarian

Raising awareness Changing the mental models
which influence decisions

and actions

More focus on structural and
institutional change

Changing behavior
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formal education system but also in daily and
professional life.

During the Rio Conference, participating
states and other key actors adopted “The Future
We Want,” a document outlining the conference
outcomes and setting a set of goals, which was
regarded the first step toward the sustainable
development (SDGs). In the latter one, Rio +20
also contained measures for the implementation
of sustainable development. Its results included
mandates related to the works of future pro-
grams particularly for the matters in financial
dimension of development and situation of
developing small island states and more.
Interestingly, in 2015, negotiation process on
the post-2015 development agenda ended up
with 17 SGDs. The purpose was proclaimed as
transformation of our world and has been
launched as 2030 Agenda for Sustainable
Development (UNESCO, 2021).

Among these goals, SDG4 stands for “Quality
Education” which aims inclusive and equitable
quality education and lifelong learning opportu-
nities for all. In the same year with the proclama-
tion of 17 SDGs, the World Education Forum
adopted a global education strategy in order to
implement SDG4 by merging SDG4 and ESD. In
other words, the new overarching vision of ESD
is accurately inserted in the 2030 Agenda due to
its crucial importance. Nowadays, ESD is at the
core of all 17 SDGs, which aims to create a sus-
tainable future for our planet and for all a critical
point which deserves the attention of both formal
and non-formal educators. Thanks to this agenda
formed in 2015, a new global framework on ESD
was renamed in 2019 as “Education for
Sustainable Development: Towards achieving the
SDGs or ESD for 2030” (UNESCO, 2020a).

2.5 ESD for 2030

It’s been more than 30 years since I first recog-
nized the significance of humans in finding solu-
tions to the environmental problems; and this was
when I looked at the results of history of metal

pollution in the Golden Horn. It’s been more than
20 years since I first began to offer courses on
environmental awareness and sustainability edu-
cation. Today, the world needs education for a
sustainable future more than ever. The climate
change and the pandemic are the grand chal-
lenges we face since the beginning.

In March 2020 when the COVID-19 pandemic
dominated the headlines, Xu et al. (2020) found
out that in 50 years’ time since now, one billion
people have managed to live under intolerable
heat. The areas which were home to a third of the
world’s population have been hotter than the
Sahara, while hundreds of millions more would
have to abandon their homes to rising sea levels
(Watts, 2019).

As Giannini (2020) reported, school closures
have laid bare inequalities in education. This
would be a once-in-a-generation opportunity to
improve education to fight global climate change.
We should turn ESD into a key to prepare the
world for future crises. The global challenges of
today have taught us what individuals and societ-
ies should have responded to the environmental
challenges. This tells us that we, as humans, need
the implementation of ESD as the core principle
more than before. Moreover, it urges us to
embrace the relevance that was set in the 1990s
together with the ability to think systematically;
to understand complexity and the relations; to
anticipate different scenarios; to negotiate trade-
offs; to react promptly with the limited informa-
tion; and to collaborate in finding the best
solutions.

2.6 Young Change-Makers

and Hope for Future

The young in the society shape our future as they
represent our hope. For the last part of this chap-
ter, allow me to introduce young people with the
most creative and ingenious solutions to tackle
sustainability challenges (UNESCO, 2020b).

In November 2020, UNESCO organized an
online workshop with the participation of three
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inspiring young change-makers to discuss the
following questions:

* What are the enabling conditions for young

people to become change agents for
sustainability?
e How can Education for Sustainable

Development (ESD) help young people stay
resilient in challenging situations?

The response to the question “what do you
need in order to stay resilient?” displayed the in a
mind map: Support, hope, love, education, to be
heard, family, motivation, a network of
support...

The young panelists highlighted several fac-
tors such as the necessity of being connected to
their local context, a sustainable observation of
their own communities, and identification of
social and environmental issues which they
would address in their societies with their own
skills and creativity. Coming to education, the
young panelists highlighted that entrepreneurial
skills, social and emotional competencies, and
supportive learning environments would be nec-
essary to be able to contribute positively to their
communities and to become resilient actors of
change for sustainable development. The young
also agreed that schools and education systems
should help young people to nourish their aspira-
tions so that they would build confidence in
themselves.

Before closing up with the hope on young
people, one last significant work would be once
more the one related to the young. Dabija et al.
(2019) carried out a study to highlight the sus-
tainable behavior of young consumers (members
of Generation Z) and their preferences and atti-
tudes and the rationale behind why they are more
willing to choose particular retailers which would
be eager to implement green and sustainable
offers and to adapt their products accordingly. As
a result of a systematic literature review, it was
concluded that unlike their parents and older
brothers, members of Generation Z, belonging to
Generation X and/or Millennials, have indicated
a totally different behavior pattern such as being

greener, sustainability-oriented, and tech savvy,
taking into consideration mainly those compa-
nies and especially brands with which they would
able to connect and enhance their experiences
and feelings. The outcome of this study reveals
that when designing their offers and promoting
their brands, retailers have to be more aware of
young consumers’ preferences and expectations.
Nowadays, selling products to young consumers
might not be even possible without relying on
green strategies, either in the production pro-
cesses or in marketing stages which would pro-
mote sustainable principles.

Hopefully, 2030 Agenda implementing SDG4
by merging SDG4 and ESD will help to develop
this trend so that a shift to a more sustainable
future would be possible. The answer for the
question “what urged humanity to launch sus-
tainable development, then to set SDGs, and
eventually to redefine education as ESD” comes
through the increasing discrepancy between
human consumption and the nature’s capacity to
renew itself. However, the rate for decreasing the
discrepancy will be achieved by bringing young
change-makers and ESD together.
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Abstract

The purpose of this chapter is twofold: it pro-
vides an introduction to research and discus-
sions about selective teaching traditions and
discusses the possible consequences for edu-
cation for sustainable development at lower
secondary school level following the imple-
mentation of a new Swedish national curricu-
lum in 2011. By comparing a former national
report (2002) and a small-scale empirical
study (2020), this research shows that the dis-
tribution of teaching traditions amongst sci-
ence teachers teaching environmental
education/education for sustainable develop-
ment changed with the introduction of the new
curriculum in 2011. The possible conse-
quences of this shift towards a more fact-based
teaching are discussed in the light of Dewey’s
view of democracy and Biesta’s functions of
education. The core content that was intro-
duced for science subjects in the new curricu-
lum made science teachers emphasise factual
content knowledge and reduce the time for
group work. Opportunities for teachers to
teach in accordance with a pluralistic teaching

P. Sund (B)
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tradition have decreased as a result of the new
curriculum, where the overall role of educa-
tion is now less focused on enhancing pupils’
emancipation by an education aimed at sub-
Jjectification. These two consequences of the
curriculum change risk limiting science teach-
ers’ democratic teaching of education for sus-
tainable development, thereby reducing their
possibilities to support pupils’ development of
an action competence.

Keywords

Teaching traditions - Selective traditions -
Democracy in education - Functions of
education - Action competence

3.1 Introduction

The Swedish national curriculum was changed in
2011, primarily to solve problems with lower
secondary school pupils’ low levels of scientific
knowledge in international PISA study compari-
sons (Wahlstrom & Sundberg, 2015). After the
curriculum change, science teachers experienced
a more crowded curriculum that challenged them
in their everyday classroom activities. This
affected their possibilities to conduct education
for sustainable development (ESD), which sup-
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It is important for teachers to have support in
the national curriculum for different school sub-
jects (content and concepts), for example, maths
and science. The teaching of the complex con-
cepts of sustainable development at the lower
secondary school level (pupils aged between 13
and 16 years) is supported in the Swedish curric-
ulum (Education, 2011). Sustainable develop-
ment is mentioned in the curriculum as a whole
and also in the objectives of many subject sylla-
buses, such as those for science, social science
and home economics. There is a long and strong
support for ESD teaching and the development of
pupils’ abilities to enhance action competence in
the Swedish curriculum. However, this support
for ESD was in danger of being reduced when the
PISA results in science for pupils aged between
15 and 16 years in Sweden declined dramatically
from 2000 to 2012 (Education, 2019). This
decline led to concern amongst politicians, and,
as a result, a new national curriculum was
launched in 2011. The goal-oriented curriculum
for the 9-year compulsory school that had been
introduced in 1994 (Education, 1994) focused on
the development of pupils’ abilities and enabled
teachers and pupils to work their way through the
subject content, methods and timetable towards
the knowledge goals in the ways they found best.
In contrast, the new goal-oriented curriculum that
was introduced in 2011 (Education, 2011) speci-
fied a considerable amount of core content in all
school subjects. This became especially obvious
in the science subjects of biology, chemistry and
physics. This introduction of core content was
seen as a way of supporting and guiding teachers
and pupils towards the knowledge goals and, ulti-
mately, increasing the results in these subjects in
forthcoming  international ~ PISA  studies
(Wahlstrom & Sundberg, 2015). The Swedish
PISA results from 2015 and 2018 show a slight
increase in the results in mathematics, reading
and science, which could be related to the intro-
duction of core content in the 2011 curriculum
(Education, 2019).

However, the increase in science core content
in the new curriculum has reduced the teaching
time for pupil participation in ESD (Sund &
Gericke, 2020). As science teachers now have a

lot of detailed core content to convey to pupils,
there is little time left for group discussions,
classroom debates and group work with authentic
issues. The empirical comparison in this chapter
shows that due to the increase in core content,
there is a risk that science teaching will become
more fact-oriented and for the dominating teach-
ing methods to be lectures and tests. Earlier ESD
research has shown that pupils’ active participa-
tion is crucial for ESD teaching (Jensen, 2000;
Lundegard & Wickman, 2007; Scott & Gough,
2003). Being able to participate in classroom
activities is a democratic issue. In the everyday
classroom setting, pupils should be included as
the co-creators of education (Ohman, 2008). In
the end, it becomes a democratic issue for the
entire education system, which begs the question:
What is education for? (Biesta, 2009).

In relation to science teachers and ESD, this
question is approached using research on science
teachers’ selective teaching traditions both before
and after the curriculum change in 2011
(Education, 2011). The consequences of the
changes in the curriculum are examined using
John Dewey’s (1916/1966) discussions about the
purposes of and democratic approaches in educa-
tion. Biesta’s (2009) discussions about the role of
education can be approached using the three
functions of qualification, socialisation and sub-
Jjectification. Biesta’s educational philosophy is
heavily grounded in Pragmatist theory and the
work of John Dewey. The increase of science
knowledge in a PISA study can generate a
decrease in democracy in education and, subse-
quently, limit pupils’ possibilities to develop
action competence (Jensen & Schnack, 1997)
and participate in the development of a more sus-
tainable society in the future.

3.2 Selective Teaching Traditions
and Democracy
3.2.1 Tacit Frameworks

Teachers make different choices in their teach-
ing, and these often become visible in the form of
different selective teaching traditions (Williams,
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1973). One consequence of teachers’ habitual
choices is that important value-laden content can
be hidden in the teaching content, which in turn
can contribute to the development of teachers’
often tacit selective teaching traditions (Ostman,
1995). Knowledge about selective teaching tradi-
tions helps teachers to be clearer about what they
need to emphasise most in their teaching, e.g.
facts, attitudes, the development of competences,
etc.

Selective traditions in environmental educa-
tion (EE) can be understood as collective habits.
This way of approaching the selective traditions
is based on pragmatist philosophy. According to
Dewey (1922), an analysis of such habits means
looking at more complex activities and their
meaning through their consequences in practice.
In this sense, a habit cannot always be explicitly
articulated by the teacher, although it can be dis-
cerned through reflection, by either an inter-
viewer or interviewee, in terms of the patterns of
one’s own actions, e.g. choices of teaching con-
tent and methods. However, before they can be
reflected on, these habits need to be acknowl-
edged before they can be adjusted or changed
(Wickman, 2004, 2012; Wickman et al., 2018).
These habits should not be regarded as simple,
repetitive actions, but as habits that are acquired.
A habit is something that is continuously devel-
oped as a result of encounters with earlier and
current teaching experiences. If many teachers
act in similar ways in similar situations, they can
be described as having a collective habit, in that
they are all participants in a similar selective
teaching tradition. Individual teachers develop
their personal habits on the basis of the contex-
tual situations that have been created by earlier
generations of teachers and educators. An indi-
vidual does not live in a vacuum (Dewey,
1938/1997), but interacts with and encounters
artefacts and physical and social environments.

The reason for studying selective traditions
through habits is to find functional ways of
reflecting on actions in order to change them, so
that they better fit a teacher’s teaching purposes.
Individual habits are changed and developed by
collective habits, while at the same time the indi-
viduals involved affect the collective habits. In

addition, teachers design their teaching based on
the traditions they themselves have been exposed
to at school or in higher education. Dewey’s
(1922) discussion of individual habits and their
interplay at an individual and collective level
seems to be an accurate description of how selec-
tive teaching traditions in EE evolve and are con-
solidated in the formal education system.

3.2.2 The Origins of Research
in Science Education

The purpose of science education in formal
schooling has been discussed by researchers for
many years (Goodson, 1987). Fensham (1988)
claimed that there are two main reasons for teach-
ing science, which he called induction into sci-
ence and learning from science. Induction into
science aims to make pupils become scientists
and focus on learning core science, such as basic
scientific concepts and knowledge about science.
Learning from science aims to teach scientific
knowledge for everyday use or to become an
active citizen in societal development.

Roberts (1982) developed the concept of cur-
riculum emphasis when discerning the purpose
of science education in written North American
curriculum material. The same scientific content
can be taught with two different emphases. The
seven different emphases should not be regarded
as clearly limited categories, but as capturing ‘the
essence of very broadly different orientations
which science can assume’ (Roberts, 1982,
p. 246.). Roberts developed these discussions
further and described two different visions of
how to make pupils more scientifically literate
(Roberts, 2007). Vision I is product-oriented
towards science knowledge, while Vision II con-
cerns the application of scientific knowledge and
stresses that teaching in school also has to focus
on the skills that are needed for the application of
knowledge. Researchers focusing on socio-
scientific issues (SSI), such as Zeidler (2003),
also claim that pupils need to learn how to use
knowledge in practical and societal contexts. In
Vision I, it is pointed out that in addition to sub-
ject knowledge, education must also include
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knowledge and skills that enable pupils to apply
scientific knowledge in everyday, existential,
moral and political contexts (Roth & Désautels,
2002).

When science teaching becomes politicised, it
can prescribe solutions and become more norma-
tive. This is where science education related to
SSI and EE/ESD overlaps with subject/thematic
areas in classroom teaching (Sund, 2016).
Normativity can also be an obstacle, in that there
are many possible fruitful ways towards societal
development. Patterns for future actions should
not be built into the teaching aims from the start,
but need to be scrutinised in democratic discus-
sions (Ohman, 2004). There are some similarities
in the discussions about the characteristics of the
selective traditions and Visions I and II. There are
also differences in the research starting points.
Earlier research on the two Visions departs from
written curriculum material and theoretical dis-
cussions, whereas ESD research applies a meth-
odology to empirical data that is close to
classroom practice and includes enquiries and
teacher interviews.

3.2.3 Selective Teaching Traditions
in Environmental Education

Research on the history of school subjects has
shown that they all have different ways, or tradi-
tions, of selecting educational content and meth-
ods. These traditions can thus be termed selective
traditions (Williams, 1973). Since the 1960s,
three selective traditions have evolved in Swedish
EE, with reference to roots in educational phi-
losophy and how environmental and develop-
mental problems are perceived by teachers.
Sandell et al. (2005) described three educational
philosophies connected to the selective teaching
traditions: essentialism, progressivism and recon-
structivism. Essentialism means that the content
of the education ought to be based on science,
that the actual subject has priority and that the
teaching in school is conducted using adapted
scientific terminology and models. Here, the role
of a teacher is to be an expert in the subject and
convey knowledge and facts to their pupils.

Progressivism puts the pupils in a central posi-
tion, where the teaching is organised in accor-
dance with the needs and interests of the group of
pupils being taught. The choice of teaching meth-
ods takes priority, and the emphasis is on collabo-
rations and discussions as important aspects of
the learning process. In addition, pupils’ knowl-
edge is developed through first-hand authentic
experiences in  nature  and society.
Reconstructivism emphasises the role of the
school in the democratic development of a future
sustainable society. Values are in focus here, and
the aim is that pupils learn how to critically eval-
uate possible alternative viewpoints. The solution
to environmental problems can be understood in
three different ways: as a lack of relevant scien-
tific knowledge, as weakly developed attitudes
and un-reflected lifestyles and as informed
attempts to solve conflicting human interests.
The selective teaching traditions are fact-based
environmental education, normative environ-
mental education and pluralistic environmental
education, the latter of which is also called ESD
by various authors (Lundegard & Wickman,
2007; Sandell et al., 2005). It is important to
point out that the descriptions of these traditions
(outlined below) have been summarised in order
to make them more succinct and easier for the
reader to grasp. They were studied for the first
time in a large empirical study of teachers
(N = 568) in the Swedish school system by the
Swedish National Agency for Education (2002).
Initially, the traditions were categories that
resulted from an analysis of a written enquiry.
The categories were later made clearer by follow-
up interviews with selected teachers. The descrip-
tions outlined below follow the original
descriptions (Education, 2002) closely.

The fact-based tradition was formed during
the development of EE in the 1960s.
Environmental issues are regarded as ecological
issues. In this tradition, environmental problems
are based on a lack of knowledge and can often
be solved by science. There is an assumption that
if teachers teach scientific knowledge to every-
one in schools, then environmental problems
caused by human activities will disappear more
or less automatically. From an environmental
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ethics perspective, this tradition is situated within
modern anthropocentrism. The natural world is
considered to be separate from humanity. In
terms of educational philosophy, this tradition is
closest to essentialism, where the teaching
focuses on the subject knowledge that is needed
to solve the current problems. The pedagogic task
is to teach pupils the right knowledge and proper
knowledge. This knowledge is then assumed to
enable pupils to take good decisions and carry
out fruitful actions. But, pupils tend not to have
opportunities to practise such actions during the
actual teaching, because teachers often take it for
granted that active competence follows automati-
cally from knowing science. The teaching style is
mainly through lectures with very little group
discussion or activities in which the learned
knowledge can be authentically used. Pupils do
not participate in lesson planning either, which
implies that teachers take their earlier observa-
tions of pupils’ attitudes and opinions into
account in the planning of future lessons (Sandell
et al., 2005).

The normative tradition emerged during the
societal debate about environmental issues in the
1980s, e.g. the nuclear power referendum in
Sweden. Environmental issues are primarily a
question of values, where people’s lifestyles and
their consequences become the main threats to
the natural world. Scientific knowledge can offer
hints about the best ways of living and be pre-
scriptive in decision-making. The development
of an environmentally friendly society is obvious
and unambiguous. According to the teachers of
this tradition, right knowledge is assumed to
automatically lead to better values that make peo-
ple want to behave more ecologically correctly.
From an ethical point of view, humans are
regarded as an indispensable part of nature and
should therefore adapt to its conditions. The
teaching content is partly organised in a thematic
way and requires content from disciplines other
than science, e.g. social science. In order to
ensure that the lessons achieve their intended
objectives, close attention is paid to the use of
pupils’ everyday experiences and attitudes when
creating teaching examples and tasks (Sandell
et al., 2005). Solving problems in groups in com-

bination with scientific factual information makes
this tradition appear as a combination of essen-
tialism and progressivism.

The pluralistic tradition developed during dis-
cussions in the 1990s in connection with the Rio
de Janeiro Earth Summit in June 1992. An
increasing uncertainty about environmental
issues and the number of different standpoints in
environmental debates are important points of
departure for this tradition. Environmental issues
are viewed as both moral and political problems,
and environmental problems are regarded as con-
flicts between different human interests. Science
does not provide guidance on how to act when it
comes to environmental issues. In this tradition,
EE includes the entire spectrum of social and
economic development and is replaced with the
concept of ESD (Ohman, 2004). The conflict-
based perspective of ESD highlights the demo-
cratic processes of classroom activities, where
everyone’s view is regarded as being equally rel-
evant when deciding on courses of action in envi-
ronmental and developmental issues. Pluralism is
an important starting point for the conduct of
teaching in ESD. In terms of environmental eth-
ics, humans are back in focus, in that ESD is
anthropocentric. As pupils develop their abilities
to engage in democratic discussions about the
development of a sustainable society or a more
sustainable world, it suggests that the lessons are
reconstructivist in character. The various prob-
lems that are encountered in the lessons indicate
that the teaching methods and approaches also
vary from an individual search for more scientific
facts to writing articles or formulating collective
arguments that can be used and published in
newspapers. Democracy in education is a special
character of ESD.

3.2.4 Democracy and Action
Competence

At present, there are several theoretical publica-
tions on the selective traditions in EE (Callahan
& Dopico, 2016; Ohman, 2004; Sund, 2008; van
Poeck et al., 2019), and some empirical studies
also theoretically underpin the traditions
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(Ostman, 1995; Sund et al., 2020; Sund &
Wickman, 2011). The theoretical discussions
inspired by John Dewey concern important
aspects of teaching, such as democracy (Ohman,
2004). Is democracy something that pupils in
compulsory schools have to learn about in order
to become well-informed democratic citizens, or
can they claim to have been born into a democ-
racy with democratic rights and can use them in
the ongoing educational situation? Another simi-
lar discussion about democracy at a public level
is ‘citizenship as achievement versus citizenship
as participation’ (van Poeck & Vandenabeele,
2012). Other publications suggest that the demo-
cratic approach in the pluralistic tradition can be
perceived to be important for developing EE into
ESD (Lundegard & Wickman, 2007). This devel-
opment requires much more than simply adding
subject matter content from social science and
economics to ecology and science. Here, the
overall teaching approach is changed from one
that is often normative character to an inclusive
participatory democratic approach (Sund &
Wickman, 2011).

The democratic participatory approach is a
prerequisite for developing pupils’ action compe-
tences (Jensen & Schnack, 1997). In teaching
practice and research and at the policy level for
global development, the learning outcomes of
EE/ESD/Environmental ~ and  Sustainability
Education (ESE) have increasingly been trans-
lated into a number of competences for sustain-
able development, e.g. critical thinking,
collaborative decision-making, future scenario
skills and action competence (Leicht et al., 2018).
The underlying educational idea is to empower
young people by developing key competences.
Key competencies are something to achieve,
whereas action competence is an ongoing teach-
ing approach that encourages pupils to use the
knowledge and abilities they learn at school to
guide their actions. Action competence is an edu-
cational ideal (Jensen & Schnack, 1997). A
developed action competence teaching enables
pupils to handle the often-complex societal chal-
lenges of sustainable development. The long-
term ambition of the development of pupils’
action competences is to support young people’s

capabilities for reflection and analysis and to sup-
port their willingness and possibilities to act
based on informed views, decisions and knowl-
edge about how to work for change towards sus-
tainability in democratic societies.

3.2.5 Education and Democracy

The selective teaching traditions in this study are
approached by discussing how values can be
incorporated into the teaching of sustainability
issues and that democracy is not solely structural
or organisational, but an approach in teaching
(Ohman, 2004). The discussion about values
focuses on the fact that sustainability issues, such
as climate change, do not only include measur-
able variables like temperature and carbon diox-
ide emissions. Sustainable development is also a
political concept, in that its use is tied to specific
interests and priorities. While science often dis-
cerns and warns about issues that affect human-
ity, for example, climate change and the ozone
layer, the solutions need to be arrived at interna-
tionally. There is an interplay between facts and
warnings and the democratic processes for
solutions.

According to the Swedish curriculum material
from 1994, it is not enough to convey knowledge
about basic democratic values. Rather, the teach-
ing should be conducted in a democratic way and
prepare pupils for an active participation in soci-
etal development (Education, 1994). Sustainable
development and democracy are strongly pro-
moted in the new curriculum from 2011
(Education, 2011), which makes the relation
between them important to study. The relation-
ship between democracy and education is some-
what problematic though. There is a paradox
between socialising pupils into informed and
democratic members of society and at the same
time supporting young people to become free-
thinking, independent, autonomous intellectuals
who may even want to challenge the societal sys-
tem that educated them. This double pedagogical
mission is important for ESD teaching. How do
you get young people involved and engaged in
solving specific sustainability issues and, at the
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same time, leave the door open for different opin-
ions about possible solutions? The pluralistic
teaching tradition is one way of meeting this edu-
cational challenge.

In educational philosophy, the balance
between an expert-driven and socialising educa-
tion is discussed in relation to an inclusive and
democratic  participation-driven  education.
Evidence-based teaching, or ‘what works’, is
often put forward as a prerequisite for good
teaching (Biesta, 2007). Biesta (2007) argues that
this type of expert-driven teaching sets the demo-
cratic influence of the participants aside. There is
more than one way towards a more sustainable
future. This type of steering and normativity
towards an unknown future is important in the
discussion about using the preposition for in
ESD. The preposition indicates that we know
what knowledge and skills will be needed in the
future (Jickling, 1992). The basic aim of educa-
tion is to educate pupils — not for any specific
future reasons, but to support their emancipation
and empowerment (Jickling & Wals, 2008).
Dewey (1929/1958) reminds us to handle educa-
tional situations with the ‘ends-in-view’ perspec-
tive and that it is important not to set long-term
purposes for the use of the knowledge and skills.
The purpose of education is to work and under-
stand sustainability issues in the actual educa-
tional situation and to discuss the consequences
of our actions as far as we can foresee them with
some degree of accuracy.

This discussion about the double mission of
education highlights the question posed earlier in
the chapter: What is education for? Biesta (2009)
describes the purpose of education in terms of
three functions. First, that education has a role in
pupils’ socialisation into society by conveying
social, political and cultural values and behaviour
that aim to preserve a specific democratic society.
Historically, socialisation has been a school’s
important assignment in fostering citizens.
Second, education contributes to pupils’ qualifi-
cations, thereby advancing their knowledge,
skills and competences for their lives in various
arenas, such as the labour market (different pro-
fessions), further studies and as citizens. This
mission is perhaps now the most important

assignment in schools due to the neo-liberal mar-
ket view of ‘value for taxpayers’ money’. Third,
education has a role to play in pupils’ subjectifi-
cation. This is about the emancipation of pupils
as humans and providing them with agency as
citizens. However, the function of subjectifica-
tion does not imply pure individualism or an
independent individual subject. The term subjec-
tification is chosen with the intention that indi-
viduals will be interrelated-to (or subjected-to) in
the surrounding world at large and with other
people.

The functions are separate, yet overlap in dif-
ferent kinds of education and generally aim in
some way at societal participation. Tensions arise
in the intersections between the functions, and
teachers are faced with several educational chal-
lenges. An example is the earlier mentioned dou-
ble pedagogical mission, i.e. the meeting between
legitimising common perspectives and individual
critical thinking. Teachers are expected to uphold
democratic values and trust political institutions
and to allow pupils to critically review them.
Thus, there is a tension in allowing pupils to ‘be
acting citizens’ and seeing them as ‘becoming
citizens’.

Biesta (2009) claims that subjectification is
the most important aspect to stress in contempo-
rary schooling. It is a function that school sys-
tems in general have not emphasised enough.
Education should take pupils’ thoughts and lives
seriously, allow their values to matter in school
discussions and not always decide in advance
what the answers should be. It is about democ-
racy in education (Dewey, 1916/1966). This does
not imply that pupils should only express per-
sonal opinions about societal development and
sustainability issues but also encounter other
pupils’ opinions in school. Pupils should have
opportunities to experience difference, plurality
and resistance to their own worldviews. Becoming
an emancipated individual is not just an individ-
ual process, but is about being ‘subjected-to oth-
ers’. If education only conveys facts and figures,
prescribes specific norms and does not allow
pupils to independently express themselves, the
teaching will solely focus on the qualifying and
socialising functions that promote the existing
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societal order. However, this does not mean that
qualifications and socialisation are not important
(Biesta, 2012). On the contrary, the knowledge
and abilities that according to the national cur-
riculum schools are to stress are significant con-
tributions and vital prerequisites for pupils’
citizenship education.

Dewey (1916/1966) concluded that practising
competences without a meaningful content is
non-sense. ESE teaching focuses on the develop-
ment of competences. The learning of content is
a simultaneous process, in which content is sug-
gested to be learned in action. To Dewey, democ-
racy is more than a way of ruling or guiding
societal development. It is also more than elect-
ing a government. Rather, it is:

a mode of associated living, of conjoint communi-

cated experience. The extension in space of the

number of individuals who participate in an inter-
est so that each has to refer his [or her] own action

to that of others, and to consider the actions of oth-

ers to give point and direction to his [or her] own,

is equivalent to the breaking down of those barriers

of class, race, and national territory which kept

[people] from perceiving the full import of their
activity. (Dewey, 1916/1966: 87)

According to Dewey, democracy does not mean a
struggle where people relate to each other by
expressing predetermined standpoints, but is
rather a life form, where people with different
experiences together create new possibilities to
influence each other. This change in the view of
democracy from a form of ruling to a life form
gives democracy in teaching a deeper meaning
than everybody’s right to express themselves and
claim other formal rights. It is about how we as
humans encounter each other in everyday situa-
tions. It is not just about what we do to others but
also how we listen and adjust to other people in
group situations, how we learn to cherish other
people’s differences and thereby how we learn to
grow as individuals. This is described as the
resistance, or the subjected-to, that Biesta (2009)
points out as important in education aiming at
subjectification. Dewey (1916/1966) stressed
that formal schooling was one of the most impor-
tant arenas for democratic practice and commu-
nication in our modern society. The main reason
for this view is that school is a place in which

people with different experiences and back-
grounds meet in terms of social class, race, gen-
der, religion and ethnicity. Pupils therefore have
the possibility to live through democracy. When
learning about democracy, they can practise in
and through democracy as an integrated educa-
tional approach. A shift towards a more fact-
based or normative teaching, due to a curriculum
change, can thus be problematic for achieving a
more sustainable society. In this way, attention to
the development of a more pluralistic education
for sustainable development in compulsory
school becomes even more important. If not,
schools will risk losing their roles as democratic
arenas for individual emancipation and societal
development.

Distribution of Selective
Traditions: Before and After
the Curriculum Change
in2011

3.3

In order to illustrate the shift towards the fact-
based teaching tradition for science teachers in
the curriculum changes in 2011, this empirical
part of the chapter makes use of three different
sources: a Swedish national report from 2002
(Education, 2002), results from a journal article
(Sund et al., 2020) on the distribution of selective
teaching traditions and excerpts from unpub-
lished data in a new study from 2020 (Sund &
Gericke, 2020). This part of the chapter also
offers some information about teacher groups
other than science in order to increase the overall
interest in research on teaching traditions related
to ESD.

The national report from 2002 (Education,
2002) shows that lower secondary teachers in the
Swedish compulsory school (a total of 67 lan-
guage, science and social science teachers who
all claim to be teaching EE/ESD) are distributed
in the three selective teaching traditions as fol-
lows: fact-based tradition 11%, normative tradi-
tion 67% and pluralistic tradition 22% (Table 3.1).
The report does not show the distribution of sci-
ence teachers in all the traditions, but states that
12% (Education, 2002. p 122) of the science
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Table 3.1 The distribution of teachers in lower second-
ary school (aged 13-16 years), 67 teachers in total, from
different subjects and science (separate row) in selective
teaching traditions (Education, 2002)

Lower secondary | Fact Normative | Pluralistic

teachers tradition | tradition tradition

Science, social 11% 67% 22%

science and

language

together

Science teachers | 12% No data No data

only available available
Table 3.2 The distribution of teachers from different

subject areas in selective teaching traditions (Sund et al.,
2020)

Fact Normative Pluralistic
Subject area | tradition | tradition tradition
Science 54% (8) | 33% (5) 13% (2)
Social 9% (1) 9% (1) 82% (9)
science
Language | 10% (1) | 60% (6) 30% (3)

Percentage (number of teachers)

teachers in lower secondary school follow the
fact-based tradition. This report used enquiries
and follow-up interviews.

The study from 2020 (Sund et al., 2020) com-
pares lower secondary school teachers in differ-
ent subject areas and the distribution of teachers
in the different selective teaching traditions for
each subject area (Table 3.2). This study uses
written enquiries and follow-up individual inter-
views with 36 teachers.

A comparison between the national report in
2002 (Education, 2002) and the study from
2020 (Sund et al., 2020) shows that there is a
shift towards the fact-based tradition concerning
lower secondary science teachers. Although the
number of teachers involved is few (N = 36), the
tendency is clear. This comparison is strength-
ened by a second study (Sund & Gericke,
Submitted) that also includes group interviews
about ESD in science and starts with a specific
question: In your experience, which social
changes have put pressure on you to change
your teaching in the last 10 years? Here, the last
10 years is the interval between 2007 and 2017
and includes the launch of the latest curriculum

in 2011 (Education, 2011). This period was
deliberately chosen by the research group in
order to discern changes due to the new curricu-
lum. This was also communicated to the lower
secondary school teachers in the ten teacher
groups (four groups from science, three from
social science and three from language). The
strongest societal change pressure is the digi-
talisation of education, and the second strongest
pressure the new national curriculum. In the
transcribed data, there are clear oral statements
from all four science groups (15 science teach-
ers in total). Two out of the four groups point to
the pressure of an overcrowded science curricu-
lum. When comparing before and after the
introduction of the new curriculum, a member
of the third group claimed:

There are now more concepts in the curriculum.

We could go deeper in concepts earlier, but now

the overall knowledge in science has been reduced

[an explicit comparison before and after the latest
curriculum, remark].

To offer more data and further strengthen the fact
that science teachers in Sweden moved more
towards the fact-based tradition after the latest
curriculum change, some individual voices from
the group discussions (Sund & Gericke,
Submitted) are presented below. These voices
refer to overcrowded curricula, core content,
facts and fewer possibilities for group work.
Examples from all the four science teacher
groups are presented. The teachers in each group
work at the same school and know each other
well, which means that the interview situation is
socially secure and enables them to speak freely
about their current situation.

In the following, T = individual teachers and I
= interviewer.

Group 1
T 1:  One pressure [a response to the start ques-
tion, above] is the massive amount of core
content in course plans, there is actually
quite a lot. In physics there are an enor-
mous number of concepts, and also in
biology.



34 P.Sund
I: Form of work — have pupils worked more ~ Group 3

individually or more in groups over the

ten last years? T1: But you need only to make a comparison
T 2: The forms are more varied, I would say. between core content in the 2011 curricu-

There is more small talk (small buzz),
turning round and checking with your
neighbour. Group work as it used to be
will probably never happen again until I
try to organise it. There is not enough time
for it...

This brief discussion with two teachers shows
that the increased amount of core content
reduces the possibilities for group work by lim-
iting the time for activities other than those that
are teacher led and controlled in the fact-based
tradition.

The next excerpt is a reminder from a teacher
to other peers to keep to the general purposes of
chemistry education and not risk drowning in the
amount of core content. The focus on teaching
guided by subject purposes that was stressed in
the former curriculum in 1994 made this experi-
enced teacher remind herself and her peers about
what is important in teaching.

Group 2

T1: 1 think that the summary of the purposes
with the course [the teaching aims in the
curriculum], you cannot forget to keep
them in focus. You should not be caught up
in the core content only. These three or
four purposes are actually the reason why
they [pupils] have chemistry at all in my
classroom. You need to read them again
now and then, otherwise you get suffo-
cated by the core content...

In this excerpt, two teachers compare the old and
new curriculum. According to one teacher, the
former curriculum was too ‘woolly’ and con-
tained no core content at all, and each school sub-
ject was goal-oriented through well-described
subject purposes in the course plan. The other
teacher reflected on and considered this former
‘woolliness’ as a lost opportunity to adapt to and
harness the pupils’ own interests.

lum and that in 1994.

T2  Inthe 1994 curriculum it was very woolly.

T1: Yes, but at the same time it was much freer,
you could stop at a topic that your class
was interested in, such as nuclear power.
We could dig deep down into knowledge.
But now, we have the core content, all
knowledge requirements [grading criteria,
remark]. We do not have the time to stop
and think. We just have to continue dutt,
dutt, dutt [makings sounds, remark]

The next excerpt shows that cross-curricular
collaborations could be part of the solution to
working with overcrowded curricula. This kind
of extra-curricular collaboration between teach-
ers of different school subjects could benefit ESD
teaching in school and is also emphasised in the
new 2011 curriculum (Sund & Gericke, 2020).
This can be regarded as a way of strengthening
ESD teaching in Swedish schools. Unfortunately,
the crowded curriculum seems to consume what
is regarded as valuable time for the development
of collaborative work.

Group 4

TI:  The new design in the steering documents,
it is like a pendulum that swings back and
tells you not just to work on enhancing
abilities, but that you need to ensure that
they [pupils] know some facts as well. The
amount of subject matter has increased,
which forces you to make priorities in your
teaching.

I: More subject matter, how has it increased?

T2: By the core content in the 2011 curriculum
[the new curriculum].

T1: With the added core content [compared to
the earlier curriculum, remark] it feels as
though there is more content in general.
There is a lot of discussion about needing
to include all the subject matter in the core
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content in each subject. Then we would
need to work in a cross-disciplinary way
and try to fuse our subjects together to save
time, otherwise we will never succeed in
getting through our expected teaching. We
need to have more cross-disciplinary col-
laborations in our teaching, but I do not
think we have done that yet. I think it is
about needing time to plan at the begin-
ning, when people are starting a collabora-
tion, and it is difficult to organise that in
practice. Not enough time is set aside for
these types of development.

3.3.1 The Result of the Comparison

Due to Curriculum Change

The comparison of the change in the distribution
of teaching traditions between the two studies
(Education, 2002; Sund et al., 2020) and the
unpublished excerpts from Sund and Gericke
(2020) shows the consequences of the introduc-
tion of the new curriculum on selective teaching
traditions and pupils’ possibilities to participate
in their education. The shift towards the fact-
based tradition and teachers’ voiced experiences
of overcrowded curricula due to the adaption to
the new curriculum that was developed in
response to earlier results in PISA studies
(Wahlstrom & Sundberg, 2015) all show that the
possibilities to undertake a pluralistic and demo-
cratic ESD teaching decreased in Swedish
schools after 2011.

3.4  Discussion
The results of the comparison of reports and stud-
ies (Education, 2002; Sund & Gericke, Submitted;
Sund et al., 2020) before and after the implemen-
tation of the new curriculum in 2011 show that
when teaching issues relate to EE and ESD, sci-
ence teachers tend to adopt the fact-based
tradition.

The problem with the fact-based tradition is
that this type of teaching easily turns sustainabil-
ity and development issues into a question of a

lack of objective and neutral knowledge. The risk
is that teaching will ignore values and conflicting
interests that are intimately connected to how the
problems are perceived and how they can best be
remedied. Further, in general, pupils are not
given opportunities to practise participating in
discussions in which different perspectives and
stances are voiced, critically evaluated and chal-
lenged. The problem with the normative tradition
is that that teaching approach delivers ready-
made answers to value-laden questions. There is
therefore a risk that teaching will become a polit-
ical tool in the creation of a specific and pre-
defined society. The teaching in this tradition can
impede an education that embraces democracy
and a pluralism of ideas and opinions. It can, in
other words, become an education for a specific
goal in the future (Jickling & Wals, 2008) or one
that threatens pupils’ possibilities to encounter
resistance and be challenged in a plurality of
alternative answers (Biesta, 2009). In compari-
son, the pluralistic tradition teaching approach
seems to include many advantages. For example,
it includes the political dimensions of sustain-
ability and development issues and strives to
avoid the risk of indoctrination by supporting
pupils’ critical thinking and strengthening their
democratic action competences. Through ques-
tions and comments, teachers can guide pupils in
their decision-making, help them to evaluate and
compare alternatives and enable them to explore
their arguments in discussion and debates
(Rudsberg & Ohman, 2010).

What are the objections to a pluralistic teach-
ing approach? One possible objection is that
democracy is time-consuming. A teaching that
builds on the examination of many and some-
times conflicting development alternatives needs
time and space for group discussion. An over-
crowded curriculum therefore becomes an imme-
diate challenge for teachers in the classroom. It is
difficult also in a pluralistic approach to produce
quick and easy solutions to societal challenges.
The consequences of a pluralistic teaching are
that it does not offer clear and effective solutions
for the conversion of the society towards sustain-
ability. In addition, public voices in the media
claim that we do not have sufficient time to wait
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for the best possible actions concerning, e.g. cli-
mate change, but that ‘we have to act now accord-
ing to the best known knowledge’. There is not
enough time to wait for democratic processes to
generate reliable answers. Democracy takes (too
much) time, and it is difficult to know which
decisions, quick or democratic, will create the
most sustainable world in the long run.
Democracy takes time. Further, overcrowded
curricula do not offer time for democratic and
pluralistic group discussions in schools, and there
is less room for teaching that focuses on subjecti-
fication (Hasslof & Malmberg, 2015). National
curricula that aim to become competitive in PISA
studies are constructed with the qualification
function of education in mind (Biesta, 2009,
p. 37). Earlier research has shown that young
people want to be an active part of education, par-
ticipate in the development of the future society
(Jensen, 2000) and be part of a sustainability edu-
cation that communicates hope (Ojala, 2013).
Subjectification, as a function of education that
aims at students’ independent thinking and
empowerment, aligns with their own ideas of an
education that enables them to be part of a posi-
tive societal development.

3.5 Conclusion and Suggestions

Curriculum change as an attempt to solve knowl-
edge problems in science and increase the results
in PISA may create problems in education by
preventing teachers from teaching about sustain-
ability issues in a democratic way. The strong
belief in factual knowledge conveyed by lecturing
and instruction can lead to a reduction in pluralis-
tic teaching and the educational function of sub-
jectification. Knowledge about science is
important (qualification), as is understanding the
values of and in a democratic society (socialisa-
tion). These functions are prerequisites for a sub-
jectification function of an education in which
democracy is a life form (Dewey, 1916/1966).
The balance between knowledge and values for
participation and the room for pupils’ subjectifi-
cation (possibilities to be subjected-to others) for
empowerment and emancipation are important

for research to continuously study and raise ques-
tions like ‘what is education for?’

For teachers to be able to open space for stu-
dent’s subjectification, there are some things
teachers can reflect on in their daily practice.
Less educational content is often more learning
opportunities for students. They have time to
reflect and deepen their knowledge. Teachers
use authentic real-world problems instead of
having students practise on simplified ‘school
issues’ in textbooks. Good teaching is about
including the learners. Teachers should listen to
students’ interests and invite them to open dis-
cussions about important future issues. In these
discussions, students learn and develop their
argumentation abilities. They are able to develop
their factual and value groundings for their deci-
sion-making abilities in important issues for the
future.

Acknowledgements This research was supported by
ROSE (Research On Subject-specific Education) at
Karlstad University and by Stockholm University.

References

Biesta, G. (2007). Why “what works” won’t work:
Evidence based practice and the democratic deficit
in educational research. Educational Theory, 57(1),
1-22.

Biesta, G. (2009). Good education in an age of measure-
ment: On the need to reconnect with the question
of purpose in education. Educational Assessment,
Evaluation and Accountability, 21(1), 33-46.

Biesta, G. (2012). The future of teacher education:
Evidence, competence or wisdom? Research on
Steiner Education, 3(1), 8-21.

Callahan, B. E., & Dopico, E. (2016). Science teach-
ing in science education. Cultural Studies of Science
Education, 11(2), 411-418.

Dewey, J. (1916/1966). Democracy and education: An
introduction to the philosophy of education. Free
Press.

Dewey, J. (1922). Human nature and conduct: An intro-
duction to social psychology. Holt.

Dewey, J. (1929/1958). Experience and nature (2nd ed.).
Dover.

Dewey, J. (1938/1997). Experience and education.
Touchstone. Simon and Schuster.

Education, T. S. N. A. f. (1994). The curriculum for the
(Swedish) compulsory school, preschool and school-
age [Ldroplan for det obligatoriska skolvisendet, for-



3 Curriculum Change and Selective Teaching Traditions: Consequences for Democracy and the Role... 37

skoleklassen och fritidshemmet Lpo 94]. http://ncm.
gu.se/media/kursplaner/grund/Lpo94.pdf.  Accessed
10 May 2021.

Education, T. S. N. A. f. (2002). Sustainable develop-
ment in school. Skolverket. http://www.skolverket.se/
publikationer?id=925. Accessed 1 May 2021.

Education, T. S. N. A. f. (2011). Curriculum for the
compulsory school, preschool class and the leisure-
time centre 2011. Skolverket. http://www.skolverket.
se/2.3894/in_english/publications. Accessed 15 May
2021.

Education, T. S. N. A. f. (2019). PISA 2018. 15-dringars
kunskaper i ldsforstaelse, matematik och naturveten-
skap [PISA 2018. 15-teen years old knowledge in
reading, mathematics and science]. Skolverket. https://
www.skolverket.se/publikationsserier/rapporter/2019/
pisa-2018.-15-aringars-kunskaper-i-lasforstaelse-
matematik-och-naturvetenskap. Accessed 20 May
2021.

Fensham, P. (1988). Familiar but different: Some dilem-
mas and new directions in science education. In
P. Fensham (Ed.), Development and dilemmas in sci-
ence education (pp. 1-26). The Falmer Press.

Goodson, 1. (1987). School subjects and curriculum
change. Studies in curriculum history. Falmer Press.

Hasslof, H., & Malmberg, C. (2015). Critical thinking as
room for subjectification in Education for sustainable
development. Environmental Education Research,
21(2), 239-255. https://doi.org/10.1080/13504622.20
14.940854

Jensen, B. B. (2000). Participation, commitment and
knowledge as components of pupils' action compe-
tence. In B. B. Jensen, K. Schnack, & V. Simovska
(Eds.), Critical environmental education and health
education (pp. 219-238). Research Centre for
Environmental and Health Education. The Danish
University of Education.

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

Jickling, B. (1992). Why I don’t want my children
educated for sustainable development. Journal of
Environmental Education, 23(4), 5-8.

Jickling, B., & Wals, A. E. J. (2008). Globalization and
environmental education: Looking beyond sustainable
development. Journal of Curriculum Studies, 40(1),
1-21.

Leicht, A., Heiss, J., & Won Jung, B. (2018). Issues and
trends in education for sustainable development.
UNESCO. https://unesdoc.unesco.org/ark:/48223/
pf0000261445.

Lundegard, 1., & Wickman, P.-O. (2007). Conflicts of
interest: An indispensable element of education for
sustainable development. Environmental Education
Research, 13(1), 1-15.

Ohman, J. (2004). Moral perspectives in selective tradi-
tions of environmental education. In P. Wickenberg,
H. Axelsson, L. Fritzén, G. Helldén, & J. Ohman
(Eds.), Learning to change our world (pp. 33-57).
Studentlitteratur.

Ohman, J. (2008). Environmental ethics and democratic
responsibility- A pluralistic approach to ESD. In J.
Ohman (Ed.), Values and democracy in education for
sustainable development - contributions from Swedish
research (pp. 17-32). Liber.

Ojala, M. (2013). Emotional awareness: On the impor-
tance of including emotional aspects in education for
sustainable development. Journal of Education for
Sustainable Development, 7(2), 167-182.

Ostman, L. (1995). Socialisation och mening:
No-utbildning som politiskt och miljomoraliskt prob-
lem [Meaning and socialisation. Science education
as a political and environmental-ethical problem].
Almqvist & Wiksell International.

Roberts, D. A. (1982). Developing the concept of “cur-
riculum emphases” in science education. Science
Education, 66, 243-260.

Roberts, D. A. (2007). Scientific literacy/Science literacy.
In S. K. Abell & N. G. Lederman (Eds.), Handbook
of research on science education (pp. 729-780).
Lawrence Erlbaum Associates.

Roth, W.-M., & Désautels, J. (2002). Science education
as/for sociopolitical action. Peter Lang.

Rudsberg, K., & Ohman, J. (2010). Pluralism in prac-
tice - experiences from Swedish evaluation, school
development and research. Environmental Education
Research, 16(1), 95-111.

Sandell, K., Ohman, J., & Ostman, L. (2005). Education
for sustainable development. Studentlitteratur.

Scott, W., & Gough, S. (2003). Sustainable development
and learning. RoutledgeFalmer.

Sund, P. (2008). Discerning the extras in ESD teaching:
A democratic issue. In J. Ohman (Ed.), Values and
democracy in education for sustainable development -
contributions from Swedish research (pp. 57-74).
Liber.

Sund, P. (2016). Discerning selective traditions in science
education: A qualitative study of teachers’ responses
to what is important in science teaching. Cultural
Studies of Science Education, 11(2), 387-409.

Sund, P., & Gericke, N. (2020). Teaching contributions
from secondary school subject areas to education
for sustainable development — A comparative study
of science, social science and language teachers.
Environmental Education Research. https://doi.org/10
.1080/13504622.2020.1754341

Sund, P., & Gericke, N. (Submitted). External pressures —
major change forces on teaching through teach-
ers’ everyday adaptations. Scandinavian Journal of
Educational Research.

Sund, P., Gericke, N., & Bladh, G. (2020). Educational
content in cross-curricular ESE teaching and a model
to discern teacher’s teaching traditions. International
Journal of Education for Sustainable Development.
https://doi.org/10.1177/0973408220930706

Sund, P., & Wickman, P.-O. (2011). Socialization content
in schools and education for sustainable development -
II. A study of students’ apprehension of teachers’ com-
panion meanings in ESD. Environmental Education
Research, 17(5), 625-650.


http://ncm.gu.se/media/kursplaner/grund/Lpo94.pdf
http://ncm.gu.se/media/kursplaner/grund/Lpo94.pdf
http://www.skolverket.se/publikationer?id=925
http://www.skolverket.se/publikationer?id=925
http://www.skolverket.se/2.3894/in_english/publications
http://www.skolverket.se/2.3894/in_english/publications
https://www.skolverket.se/publikationsserier/rapporter/2019/pisa-2018.-15-aringars-kunskaper-i-lasforstaelse-matematik-och-naturvetenskap
https://www.skolverket.se/publikationsserier/rapporter/2019/pisa-2018.-15-aringars-kunskaper-i-lasforstaelse-matematik-och-naturvetenskap
https://www.skolverket.se/publikationsserier/rapporter/2019/pisa-2018.-15-aringars-kunskaper-i-lasforstaelse-matematik-och-naturvetenskap
https://www.skolverket.se/publikationsserier/rapporter/2019/pisa-2018.-15-aringars-kunskaper-i-lasforstaelse-matematik-och-naturvetenskap
https://doi.org/10.1080/13504622.2014.940854
https://doi.org/10.1080/13504622.2014.940854
https://unesdoc.unesco.org/ark:/48223/pf0000261445
https://unesdoc.unesco.org/ark:/48223/pf0000261445
https://doi.org/10.1080/13504622.2020.1754341
https://doi.org/10.1080/13504622.2020.1754341
https://doi.org/10.1177/0973408220930706

38

P.Sund

Wahlstrom, N., & Sundberg, D. (2015). En teoribase-
rad utvdrdering av ldroplanen Lgr 11, RAPPORT
2015:7. [A theory based assessment of the national
curriculum for compulsory school 2011, Report
2015:7]. Institutet for arbetsmarknads- och utbild-
ningspolitisk  utvdrdering.  https://www.ifau.se/
globalassets/pdf/se/2015/r-2015-07-teoribaserad-
utvardering-av-laroplanen-lgrl1.pdf. Accessed 20
May 2021.

van Poeck, K., & Vandenabeele, J. (2012). Learning from
sustainable development: Education in the light of
public issues. Environmental Education Research,
18(4), 541-552.

van Poeck, K., Ostman, L., & Ohman, J. (2019).
Sustainable development teaching. Routledge.

Wickman, P.-O. (2004). The practical epistemologies of
the classroom: A study of laboratory work. Science
Education, 88(3), 325-344.

Wickman, P.-O. (2012). How can conceptual schemes
change teaching? Cultural Studies of Science
Education, 7, 127-136.

Wickman, P.-O., Hamza, K., & Lundegérd, 1. (2018).
Didaktik och didaktiska modeller f6r undervisning i

naturvetenskapliga dmnen [Didactic models and how
they can be produced through didactic modelling].
NorDiNa, 14(3), 239-249.

Williams, R. (1973). Base and superstructure in Marxist
cultural theory. New Left Review, 82, 3—16.

Zeidler, D. (Ed.). (2003). The role of moral reasoning on
socioscientific issues and discourse in science educa-
tion. Kluwer Academic Publishers.

Per Sund is a docent in science education at the depart-
ment of teaching and learning at Stockholm University,
Sweden. He has been a Research fellow at Karlstad
University 2017-20. Per’s research interest is science edu-
cation and environmental and sustainability education
from a teacher’s perspective. He is involved in several
research projects, including Research on subject educa-
tion, ROSE. He is the former the link-convenor (2013-
2017) of the Environmental and Sustainability Education
Research Network, ESER (no: 30) collaborating within
the European Educational Research Association, EERA.
Per trains and supervise teachers and student teachers at
national and international level.


https://www.ifau.se/globalassets/pdf/se/2015/r-2015-07-teoribaserad-utvardering-av-laroplanen-lgr11.pdf
https://www.ifau.se/globalassets/pdf/se/2015/r-2015-07-teoribaserad-utvardering-av-laroplanen-lgr11.pdf
https://www.ifau.se/globalassets/pdf/se/2015/r-2015-07-teoribaserad-utvardering-av-laroplanen-lgr11.pdf

®

Check for
updates

Outdoor Education
for Sustainability with Systems
Thinking Perspective

Guliz Karaarslan-Semiz

Abstract

In order to achieve the goals of ESD and build
a sustainable society, we need a new line of
thinking. This new way of thinking is called
systems thinking, which is a key component
of ESD. It is clear that we need more systems
thinkers to find sustainable solutions to today’s
complex problems: systems thinking should
be integrated into school curriculum, and
learning activities should be designed to intro-
duce systems thinking to both students and
teachers. In this chapter, I offer outdoor edu-
cation for sustainability as a pedagogy to
develop young people’s systems thinking
skills. Outdoor education provides a diverse
learning environment and helps the youth
understand the interactions between the Earth
systems and build a strong relationship with
our planet. In the chapter, I first examine the
theoretical foundations and practical applica-
tions of systems thinking within the ESD con-
text and describe some systems thinking
components in the science and sustainability
context. Then, I explain the relationship
between outdoor education, ESD, and systems
thinking. I conclude this chapter with an out-
door learning activity example which can be
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applied in an urban environment. Teachers can
use or adapt this activity to improve students’
systems thinking skills.

Keywords

Systems thinking - ESD - Sustainability -
Outdoor education - Young people

4.1 Introduction

We live in an age of crisis today. Social, ecologi-
cal, economic, and health crises impact the life
support systems of Earth and lead us to think
about our relationship with Earth again. Lonngren
(2014) notes that sustainability issues such as cli-
mate change, poverty, biodiversity loss, and
global health are not only technical problems.
Instead, they are highly complex and contested
problems including multiple causes and multiple
solutions, and they cannot be solved with generic
principles or linear thinking (Blackman et al.,
2006). For example, the Covid-19 pandemic is a
global crisis associated with many problems such
as the destruction of forests, weakened ecosys-
tems, and climate crisis. Filho et al. (2020) exam-
ined the impacts of the Covid-19 crisis on the
social, environmental, and economic aspects of
sustainability. The authors argued that the main
impacts of the Covid-19 crisis on sustainability
are related to income reduction, increasing pov-
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erty, food crisis, health problems, inequalities,
unemployment, and limited access to learning.
The Covid-19 crisis has shown us that a change
in one part of the Earth’s system can cause diverse
problems in other systems and can threaten
human lives. Moreover, the pandemic verified
that we need a holistic view to understand how
the Earth systems work and how the conse-
quences of our actions impact our planet
(Vasconcelos & Orion, 2021). The major prob-
lems we encounter today cannot be resolved with
our current way of living and traditional thinking
(UNESCO, 2014a; Tilbury, 2007). We need to
learn how to live sustainably and change our old
ways of thinking (Sterling et al., 2005; UNESCO,
2020). Stibbe (2019) notes that we need to be
aware of the stories that are not working and that
contribute to unsustainability and we should cre-
ate new stories to build a sustainable society.

In order to deal with today’s complex prob-
lems, individuals should be equipped with neces-
sary skills and competencies, which may be
possible through a transformation toward ESD
(Wiek et al., 2014). ESD is a well-established
framework to prepare young people to cope with
the current problems of the world and to build a
sustainable future (UNESCO, 2020). To reach
the goals of ESD and understand the complex
systems and interactions, we need a new line of
thinking, which is called systems thinking, a key
component of ESD (UNECE, 2011) and an
important framework to realize the complex sys-
tems and relationships and to see the big picture
(Sterling, 2003; Tilbury & Cooke, 2005). One of
the ways to achieve a sustainable society is to
understand how social, environmental, and
economic issues are linked to each other (Sterling
et al., 2005). Therefore, in the current times, there
is a need to develop students’ ability to under-
stand sustainability problems in a holistic and
integrative manner (Lonngren & Svanstrom,
2015). For this reason, systems thinking skills
should be developed in schools as students can
understand the complex and dynamic relation-
ships and they can feel a part of the solution
(Schuler et al., 2018). Moreover, when students
have systems thinking skills, they can make
important decisions to create healthy ecosystems,

sustainable economies, and equal social systems
for humanity (Booth-Sweeney, 2017). Students
should understand how human systems and eco-
logical systems should be in balance, and this
understanding can be developed with the help of
ESD-competent teachers. It is important to
strengthen the capacity of teachers, educators,
trainers, and change agents to create educational
change toward sustainability (UNESCO, 2014a).
Particularly, teachers are perceived as the key
agents to develop the abilities of new generations
for a sustainable world (UNESCO, 2014b).
Teachers could design and facilitate learning
environments to develop students’ systems think-
ing skills (Strachan, 2012). They could assist
their students in developing systems thinking
skills in primary and secondary schools.

In this chapter, I explore the theoretical foun-
dations and practical applications of systems
thinking within the ESD context. Then, I explain
the outdoor education for sustainability approach
as a learning strategy to foster the systems think-
ing skills of students. I end the chapter with an
outdoor learning activity which can be useful for
primary and secondary school teachers to develop
their students’ systems thinking skills.

4,2  Systems Thinking
as an Important Skill
for Dealing with Today'’s

Complex Problems

Before describing systems thinking within the
ESD context, there is a need to explain the his-
torical and theoretical foundations. Systems
thinking was unearthed as a reaction to reduc-
tionism. According to the reductionist approach,
systems work in a static, mechanical, closed, and
linear manner (Zhang & Ahmed, 2020). As sys-
tems are complex, interconnected, and dynamic,
reductionism does not describe how complex
systems work. Today, this old view of the world
is unsuccessful in solving complex problems.
Meadows (2008) noted that hunger, poverty,
environmental degradation, economic instability,
unemployment, wars, and diseases are all sys-
temic problems because the system structure pro-
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duces these problems. Therefore, we need to see
the world in a different way and change our per-
ception to understand how systems work.
Systems thinking helps us change our percep-
tions. Before defining systems thinking, we
should first understand what “system” means.
Meadows (2008) states that a system is not a col-
lection of things. According to the author, a “sys-
tem is an interconnected set of elements that is
coherently organized in a way that achieves
something” (p.11). Based on this definition, sys-
tem includes three important dimensions which
are elements, interconnections, and a function
(Meadows, 2008). For example, a school is a sys-
tem; Earth is a system; the national economy is a
system; a tree or an animal is a system (Meadows,
2008). Some corporations see forest from a
reductionist perspective and cut down and burn
forests easily. Forest is not merely a collection of
trees; it is a large system including trees, animals,
plants, microorganisms, and the interconnections
between these organisms. System functions are
significant because a small change in the func-
tions of a system can lead to significant changes
in the whole system (Meadows & Wright, 2009).
The story of the wolves in Yellowstone National
Park is a good example to understand how eco-
systems work in relationships. The disappearance
of the wolves in Yellowstone after the 1930s
changed the flora and fauna of the park and
affected the entire system. The reintroduction of
the wolves as apex predators in the 1990s helped
to restore the overall ecosystem in the park. A
systems thinker can understand how the complex
systems work and how the change in one part of
the system impacts the whole system in a similar
way to natural ecosystems.

In the 1930s, systems thinking was conceptu-
alized by biologists, psychologists, and ecolo-
gists. As a biologist, Ludwig von Bertalanffy
proposed general systems theory (Capra & Luisi,
2014). von Bertalanffy (1969) explained the
unity of science; defined living organisms as
open, dynamic, and interconnected systems; and
for the first time listed the characteristics of sys-
tems thinking (as cited in Zhang & Ahmed,
2020). When the literature is examined, it is dif-
ficult to find a unique definition of systems think-

ing. Richmond (1993) described systems thinking
as a holistic paradigm to understand the complex-
ities in the world, and he defined a systems think-
ing model including seven tracks which are
dynamic thinking, closed loop thinking, generic
thinking, structural thinking, operational think-
ing, continuum thinking, and scientific thinking.
These seven tracks indicate the multidimensional
nature of systems thinking, and each should be
developed to create a meaningful learning
(Richmond, 1993). On the other hand, Peter
Senge, one of the leaders of systems thinking,
defined the term as “a discipline for seeing
wholes, as a framework for seeing interrelation-
ships rather than things, for seeing patterns of
change rather than static snapshots” (Senge,
2006, p. 68). Senge contributed to understanding
the language of systems thinking (Zhang &
Ahmed, 2020). In the literature, systems thinking
is also defined as a framework to recognize the
whole systems, to understand the
interrelationships, and to see longer-term solu-
tions and the bigger picture (e.g., Capra, 1999;
Sleurs, 2008; Sterling, 2003; Tilbury & Cooke,
2005).

Systems thinking has been accepted as a sig-
nificant skill that needs to be developed in
schools. Logan (2018) maintained that school
curricula should have a framework to develop
students’ systems thinking skills. Karaarslan-
Semiz (2021) argued that systems thinking
research can focus more on identifying and
developing the systems thinking skills of primary
and secondary school students. Moreover, the
author highlighted that both indoor and outdoor
learning strategies in science and sustainability
education can be used to develop students’ sys-
tems thinking skills. In the literature, we can find
systems thinking inquiries in different contexts
such as the Earth system, biology education, edu-
cation for sustainability, and climate change edu-
cation. In these studies, various systems thinking
components were explained (see Table 4.1). The
systems thinking components are as follows: rec-
ognizing components in a system and complex
relationships, recognizing feedback loops,
dynamic thinking, cyclic thinking, recognizing
hidden dimensions in a system, time dimension,
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Table 4.1 Some systems thinking components and explanations

Components of systems thinking

Explanations

Identifying components in a system and complex
relationships (Ben-Zvi-Assaraf & Orion, 2005;
Karaarslan & Teksoz, 2020; Stave & Hopper, 2007,
Sterling et al., 2005)

Understanding the whole system and how the parts of
the system are related to each other. An alteration in
one part of the system can cause chain reactions within
interrelating systems

Dynamic thinking (Batzri et al., 2015; Ben-Zvi-Assaraf
& Orion, 2005; Booth-Sweeney & Sterman, 2007;
Richmond, 1993)

Thinking that systems are not static and they can
change over time. For example, the Earth systems are
dynamic and continue to react to changes

Cyclic thinking (Ben-Zvi-Assaraf & Orion, 2005; Batzri
et al., 2015; Richmond, 1993)

Thinking that the Earth systems work in cycles and
there is not waste in this system. For example, in a
sustainable system, there should be a circular economy

Recognizing feedback loops (Batzri et al., 2015;
Booth-Sweeney, 2017)

Recognizing the cause-effect relationships in a system
and the negative or positive feedback loops that
influence the system. Feedback loops are the key
elements of dynamic and cyclic processes

Recognizing own responsibility in the system (Sleurs,
2008; UNECE, 2011)

Realizing one’s personal role in the system and taking
respon sibility for the choices made in daily life. Being
part of the solutions to global problems

Considering the relationship between the past, present,
and future actions (time dimension) (Ben-Zvi-Assaraf &
Orion, 2005; Sterling et al., 2005)

Thinking about the relationship between the past,
present, and future actions. Instead of short-term
thinking, long-term thinking is important to understand
the long-term impacts of the incidents

Developing empathy (Karaarslan & Teksoz, 2020;
Sleurs, 2008; Sterling et al., 2005)

Looking into events from other people’s perspectives
and understanding their needs behind their actions and
also building empathy with non-human beings

Recognizing hidden dimensions in a system (Ben-Zvi-
Assaraf & Orion, 2005, 2010)

Recognizing the non-obvious parts of the system which
are not seen at first glance

Identifying the key aspects of sustainability and
analyzing interactions (Karaarslan & Teksoz, 2020)

Identifying the social, economic, and environmental
aspects of sustainability and the relationship among
them

Seeing nature as a system (Karaarslan & Teksoz, 2020)

Understanding the complexity of nature and describing
human-nature relationship from a holistic perspective

recognizing own responsibility in the system,
developing empathy, identifying key aspects of
sustainability and analyzing interactions, and
seeing nature as a system.

4.2.1 Thelmportance of Systems

Thinking in ESD

Many scholars maintain that the root of complex
problems is related to not seeing things systemi-
cally; thus, seeing issues from a holistic view or
systems thinking perspective is a solution to the
current problems of the world (Capra, 2005;
Nolet, 2009; Orr, 1992; Sterling, 2003). Orr
(2004) stated that in order to change our way of
thinking, first we need to change our education

system that shapes it. ESD is a holistic and trans-
formational approach to reshape our knowledge,
skills, and values (UNESCO, 2020). Education
plays a key role in transforming societies toward
sustainability, and learners need to think criti-
cally and systemically to develop values and atti-
tudes toward sustainability (UNESCO, 2018). In
this context, systems thinking is a core tool to
resolve the complex problems of today and create
a sustainable planet. Sterling (2003) emphasized
the need for a paradigm change across education,
which is more transformative and relational. The
author described the importance of systems
thinking for the change in education culture and
introduced the concept of “whole systems think-
ing.” Furthermore, Sterling (2009) noted that: “If
we want the change of a sustainable future, we
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need to think relationally” (pg.1). Systems think-
ing is considered to be a key element of ESD for
changing the unsustainable system and our old
perceptions  which impede sustainability.
Therefore, we need to focus on developing stu-
dents’ systems thinking skills both in and for
ESD.

In the ESD literature, the components of sys-
tems thinking were defined in various ways, and
diverse pedagogical tools were developed. For
example, Sterling et al. (2005) created linking
thinking teaching materials to introduce whole
systems thinking to students and teachers. The
authors described several principles of linking
thinking to build a sustainable society. Some of
these principles are listed below:

e The whole is greater than the sum of the parts.

*  You can never do only one thing (the simpliest

action can have consequences).

e Everything is connected but not equally

strongly (we need to look beyond our boundar-
ies to understand the wider influences in our
systems).

* A change in the parts affects the whole (and

vice versa) (systems have a degree of resilience
in the face of change).

e Complex systems show delayed response (if

you try to change a person, an organization, or
an ecosystem, you might get unexpected
responses) (pg.24).

Nolet (2009) also identified systems thinking
and interdependence as a component of sustain-
ability literacy. According to the author, systems
thinking does refer not only to the interconnec-
tions between natural systems but also to the
interconnections between environmental, social,
and economic systems. Today, it is better under-
stood that a variation in the interrelated feed-
back loops of Earth’s systems can influence
environmental, social, and economic systems
(Nolet, 2009). The impact of climate change on
ecosystems and people’s life is an example of
this interconnection between social and envi-
ronmental systems. Sustainability allows social,
environmental, and economic systems to work
in balance.

Wiek et al. (2011) identified systems think-
ing as one of the key sustainability competen-

cies. The authors defined systems thinking as
the ability to analyze complex systems across
various areas (environment, society, economy,
etc.) and described systemic structures such as
feedback loops, cascading effects, and complex
cause-effect chains related to sustainability
issues. Similar to Wiek et al. (2011), the United
Nations Economic Commission for Europe
(UNECE) (2011) identified the core competen-
cies for ESD. In the report the Commission pre-
pared, a holistic approach with integrative
thinking; the connections between the past,
present, and future; and achieving transforma-
tion were determined as the essential character-
istics of ESD (UNECE, 2011). Systems thinking
was placed at the heart of these competencies.
UNECE (2011) reported that systems thinking
is a valuable tool to achieve an integrative
approach. Through systems thinking, individu-
als can understand the interconnections between
social, natural, and economic systems, appreci-
ate different cultures and worldviews, and feel
connected to other people both locally and glob-
ally (UNECE, 2011). Sleurs (2008) also noted
that systems thinking helps individuals change
their perspectives on how to act for a sustainable
planet. It is a useful tool to reshape our values
and ethical considerations to understand sus-
tainability issues (Hofman-Bergholm, 2018;
Sleurs, 2008). On the other hand, Riess and
Mischo (2010) conceptualized systems thinking
as “the ability to recognize, describe, model and
explain complex aspects of reality as systems.”
Schuler et al. (2018) agreed on this definition
and designed a competence model to measure
and develop the systems thinking skills of stu-
dents and student teachers. According to this
model, abilities for systems thinking were deter-
mined as ‘“declarative system knowledge”
(knowledge of different system properties),
“system modeling” (understanding complex
systems through system models), “solving prob-
lems using system models,” and “evaluation of
system models.”

Recently, Karaarslan and Teksoz (2020) elab-
orated on 12 systems thinking skills derived from
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Fig. 4.1 Specific
systems thinking
components in the ESD
context
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thinking
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the relevant literature. The authors described
some of these skills as “identifying the compo-
nents of a system and relationships,” “recogniz-
ing hidden dimensions,” “analyzing the
interconnections among the social, economic and
environmental aspects of sustainability,” “recog-
nizing personal role in the system,” “the cyclic
nature of the system,” and “developing empathy
with people and non-human beings.” The authors
emphasize that outdoor education for sustainabil-
ity is a valuable tool to develop the systems think-
ing skills of pre-service science teachers. In line
with the literature in this chapter, specific sys-
tems thinking components that can be developed
through learning activities related to ESD are
suggested (Fig. 4.1). In Table 4.1, there are more
systems thinking components derived from the
literature, but, in this chapter, we focus on several
of them and present a learning activity to incor-
porate these components.

Sterling (2003) emphasized the role of educa-
tion in a whole system shift as being a more par-
ticipatory, dynamic, and active learning process

Building
empathy (with
humans and
non-human
beings)

Interconnection
between
social,

environmental

and economic
systems

Interrelated
feedback loops
(complex
cause-effect
relationships)

Systems

thinking in ESD

Dynamic
thinking

Recognizing
own
responsbility
in the system

to generate knowledge and focus on real-world
problem-solving. In this chapter, I offer outdoor
education for sustainability as an active, transfor-
mative, and experiential learning approach to fos-
ter systems thinking skills. In the following
sections, I describe the rise of outdoor education
in the ESD context and its role in developing sys-
tems thinking skills and propose an outdoor
learning activity to develop students’ systems
thinking skills. This activity can be seen as a
practical guide for teachers in order to implement
systems thinking within the ESD context.

Outdoor Education

for Sustainability Approach
to Foster Systems Thinking
Skills

4.3

ESD embraces an interactive, action-oriented,
exploratory, interdisciplinary, and transformative
pedagogy to inspire individuals to act for sustain-
ability (UNESCO, 2014a). In order to achieve
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sustainability goals, formal, non-formal (such as
nature centers), and informal education (such as
media sector) should work collaboratively
(McKeown, 2002). At this point, outdoor educa-
tion plays an important role in supporting these
interdisciplinary and transformative approaches
related to ESD (Lugg, 2007). The incorporation
of sustainability into outdoor education has been
addressed in the literature (e.g., Aksland &
Rundgren, 2020; Beames et al., 2012; Higgins,
2009; Hill, 2012; Prince, 2017). Aksland and
Rundgren (2020) pointed out that schools and
centers promoting outdoor experiences could be
learning spaces where students can see what a
sustainable lifestyle means and outdoor educa-
tors could be a role model to encourage sustain-
able living. Outdoor education provides
opportunities to develop our relationship with the
planet to build a sustainable future (Beames
et al., 2012). Orr (2004) emphasized the impor-
tance of learning outside the classroom for sus-
tainability. The author argued that people need to
develop their connection with nature in order to
better understand our relationship with nature
and its social, ecological, and aesthetic value.
Lugg (2007) also stated that outdoor education
can make a significant contribution in terms of
raising sustainability-literate citizens who can
see the interconnections between the social, eco-
nomic, and environmental aspects of issues. Hill
and Brown (2014) discussed how the intersec-
tions between sustainability, transformation, and
place might be included in outdoor education.
The authors explored that outdoor education has
a critical potential for transforming society and
individuals by developing our relationship with
place and learning outside the classroom enables
us to understand the relationship between nature
and society.

Outdoor education can foster a holistic under-
standing of sustainability, our sense of connec-
tion with nature and with the places we live in,
and also our recognition of our place on the
planet. The importance of local places in outdoor
education has been emphasized in the relevant
literature (e.g., Beames et al., 2012; Gruenewald
& Smith, 2008; Wattchow & Brown, 2011). For
instance, Beames et al. (2012) highlighted that

outdoor education should focus on the story of
local places and develop students’ connection
with place. Higgins (2009) argued that develop-
ing a sense of connection with place enables indi-
viduals to understand the consequences of their
actions and build an ethic of citizenship and care.

Outdoor education is related not only to learn-
ing in nature but also to learning in urban places
and cultural learning (Drexler, 2019). Bellino and
Adams (2017) emphasized that while making
observations in urban environments, young peo-
ple can understand the social and ecological
complexities of urban spaces and ponder an
improved life for all humans and non-humans. At
the end of this chapter, readers will find an out-
door learning activity related to water systems in
an urban environment. This activity can help stu-
dents realize complex sustainability issues and
develop systems thinking skills.

What is the relationship between outdoor edu-
cation and systems thinking skills? How can out-
door education develop students’ systems
thinking skills? In the literature, a number of
studies indicated that outdoor education contrib-
utes to developing students’ systems thinking
skills such as understanding complex systems
and interactions, temporal thinking, and dynamic
and cyclic thinking (e.g., Ben-Zvi-Assaraf &
Orion, 2005, 2010; Keynan et al., 2014). Ben-
Zvi-Assaraf and Orion (2010) demonstrated that
through outdoor learning activities, fourth grade
students explored the water cycle components in
a natural environment, identified the relation-
ships among these components, and understood
that water cycle is a dynamic system. Thus, out-
door learning environments helped students
explore the components and relationships in a
system in a concrete way and fostered their sys-
tems thinking skills (Ben-Zvi-Assaraf & Orion,
2010).

Karaarslan and Teksoz (2020) worked with
pre-service science teachers and revealed that
pre-service science teachers’ systems thinking
skills could be developed through an outdoor-
based ESD course. The authors prepared some
learning activities for the pre-service teachers
related to examining a lake system from different
perspectives (ecosystem, human use, and water
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quality monitoring). It was seen that through out-
door learning activities, the pre-service teachers
developed their systems thinking skills such as
identifying and analyzing different aspects of
sustainability, seeing nature as a system, and rec-
ognizing their own responsibility in a system.

In a report related to the educational outcomes
of learning for sustainability in Scotland, Christie
and Higgins (2020) described systems thinking
as an outcome of learning for sustainability. The
authors highlighted that interdisciplinary learn-
ing and outdoor education provide many oppor-
tunities to adopt the systems thinking approach
and support learners to take transformative
actions. Logan (2018) also underlined that out-
door education is a key strategy to strengthen
young people’s systems thinking skills and their
interconnection with living and non-living things
in the Earth systems. The author stated that the
Australian science curricula separate disciplines
and the Earth systems are conceptualized as a
resource for the benefit of human beings.
Although the Australian curricula incorporate
sustainability as a cross-curriculum priority, sus-
tainability is not elaborated in different curricu-
lum areas, and the environmental aspect of
sustainability is generally embedded into science
curriculum (Logan, 2018). Turkish primary and
secondary school science curriculum which was
revised in 2018 incorporated sustainable devel-
opment as a separate unit, and it was not compre-
hensively addressed in the curriculum subjects.
Sustainable development was solely linked to
recycling and the efficient use of resources,
which does not necessarily promote students’
systems thinking skills. Sustainability-related
learning objectives from the Turkish science cur-
riculum are listed below:

* Designs a project related to the sustainable use
of resources

* Discusses the importance of recycling of solid
wastes and its contribution to national econ-
omy and provides solutions related to this
issue
(Ministry of National Education (MoNE), 2018)

The Turkish science curriculum does not have
a specific goal to foster the systems thinking

skills of students, and sustainability is not a prior-
ity in the curriculum. Generally, environmental
and economic aspects of sustainability were
embedded in the science curriculum. Moreover,
Earth cycles such as the water cycle and carbon
cycle are explained separately, which does not
guide students in terms of seeing the connections
between the cycles.

School curricula should incorporate the sys-
tems thinking approach; thus, young people can
understand Earth as a dynamic system and see
the connections between the components of the
Earth system such as biological, geological,
atmospheric, and hydrological systems (Logan,
2018). Moreover, through systems-based science
education, students can understand how ecologi-
cal systems are related to each other and how
human activities impact these systems (Logan,
2018). From a sustainability perspective, Aksland
and Rundgren (2020) found that teachers mostly
do not integrate sustainability into outdoor edu-
cation courses; therefore, their professional
knowledge to connect sustainability and outdoor
education should be improved, and their school
practices should be increased. Logan (2018) also
pointed out that most of the teachers do not
understand education for sustainability in a holis-
tic way and they have difficulty integrating sus-
tainable practices into their lessons effectively. In
terms of sustainability and the systems thinking
approach, curriculum descriptions should be
more explicit and comprehensive; hence, teach-
ers can understand and integrate these approaches
into their lessons. In the following section, a
learning activity incorporating outdoor educa-
tion, sustainability, and the systems thinking
approach is presented in primary and secondary
level.

4.4 Incorporating Systems
Thinking in Outdoor
Education for Sustainability:

A Learning Activity Example

In this part of the chapter, a learning activity that
aims to develop primary and secondary school
students’ systems thinking skills through an out-
door education for sustainability approach is pre-
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sented. The subject of the activity is dynamic
water systems. More specifically, in this activity,
the hidden rivers issue is introduced to the stu-
dents, and the possibility of daylighting rivers
(returning a culverted river to open water) is dis-
cussed. UNESCO (2014a) described the ESD
learning areas including critical themes which
are climate change, disaster risk reduction, sus-
tainable consumption and production, and biodi-
versity. There is a need to integrate these critical
subjects into school curricula and develop stu-
dents’ core competencies such as critical think-
ing and systems thinking (UNESCO, 2018). The
hidden rivers issue was chosen as it is related to
the abovementioned critical sustainability
themes, in particular, climate change. In line with
this activity, students can explore many subjects
such as urban development and its impact on
water quality and the future of water resources,
economic growth, population growth, altering
river ecosystems, human relationship with water,
and also the impact of climate change on rivers.
Students can discuss the connections between
these subjects from a sustainability perspective.
Therefore, the hidden rivers issue is an interdisci-
plinary subject that can be integrated into many
disciplines like science, sustainability, geogra-
phy, history, and mathematics. In Turkish pri-
mary and secondary science curriculum, it is
difficult to find subjects that are related to water
systems from a systemic approach. The curricu-
lum includes only two learning objectives which
are related to the cycles of matter, including the
water cycle, carbon cycle, and nitrogen cycle.
The relevant learning objectives from the Turkish
science curriculum are as follows:

e Describes the cycles of matter and demon-
strates them on a figure

* Questions the importance of the cycles of mat-
ter for life
(MoNE, 2018)

In the following part, a local example about
water systems is presented. Teachers can adapt
this activity according to the environmental char-
acteristics of their region, and they can redesign it
according to different age groups. For primary

school students, a short version of this activity
can be prepared.

Hidden Rivers Case

Subjects: Science, sustainability, geography,
mathematics, and language
Materials: Water quality measurement

devices (PH meter, DO meter, turbidity meter,
photometer, worksheets, PC, Internet, camera/
smartphones, recycled materials)
Duration: 5 hours
Learning Objectives
1. Exploring the change in river systems from
past to today
* Exploring the impact of urban develop-
ment on river management
* Discussing the impact of short-term solu-
tions on the environment and society
2. Discussing the impact of climate change on
water systems and the water cycle
3. Analyzing the hidden rivers issue from the
social, environmental, and economic aspects
of sustainability
4. Investigating how daylighting rivers is possi-
ble for the sustainability of rivers and society
5. Recognizing one’s personal role in the
system
6. Developing a strong connection with hidden
rivers

Systems Thinking Connection
The systems thinking components as shown in
Fig. 4.1 can be integrated into this activity.

Cyclic thinking, dynamic thinking, and inter-
related feedback loops Students explore how
water systems work in cycles and how river man-
agement impacts the whole system, and they
examine the interrelationship between climate
change, river management, and urban
development.

Time dimension Students explore how rivers
were covered in the past and the consequences of
culverted rivers for the environment today. They
also learn how it is possible to revitalize rivers in
the future. Students establish a connection
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between past, present, and future and develop
their ability to think forward and backward.

Interconnections between social, environmen-
tal, and economic systems Students recognize
the economic, social, and environmental values
of rivers and explore sustainable solutions for the
future.

Recognizing own responsibility in the sys-
tem Students explain their vision for their city,
create a city plan for daylighting rivers, and pre-
pare an informative poster about hidden rivers to
engage with their community. They find inspiring
ideas to become change makers for creating a
sustainable future.

Building empathy Students build empathy with
the non-human world and develop a strong con-
nection with hidden rivers.

Background of the Topic
The impact of urbanization on water systems can
easily be seen in cities. Most of the river beds in
urban cities have been channeled, drained,
diverted, or culverted. Many cities around the
world have rivers or streams flowing under the
roads. Ankara, the capital of Turkey, is one of
these cities. It is generally known as a dry and
gray city, but this is not true. It was established
near the Ankara River, and there were many
streams around the city in the past. Through the
years, the city population has grown up, and now
six million people live in the city. A growing pop-
ulation and urbanization changed the river sys-
tems. After the 1950s, the rivers of Ankara were
mostly culverted for several reasons such as river
pollution, flood risk, and urbanization (Semiz,
2019). Today, most of these rivers are flowing
under roads, and they are highly polluted because
of sewage and industrial pollutants.

In summer months, the city has limited water
because of the semi-arid climate of the region
(Kaymaz, 2019). Therefore, the streams and riv-

ers of Ankara are crucially important for the
future. Water systems are essential for all living
organisms, and they have many ecological, eco-
nomic, and cultural values (Kaymaz, 2019). In
this activity, students will learn about how rivers
changed over the years, the current problems
about the water systems, and how the hidden riv-
ers can be revitalized. They will make a connec-
tion between the past, present, and future.
Students will analyze water systems through a
systemic approach, and they will consider the
relationships between social, environmental, and
economic systems.

They will explore sustainable solutions for the
future. This will be an outdoor learning activity
in an urban environment. Three teaching strate-
gies, namely, problem-based learning, project-
based learning, and place-based education, can
be used in this activity.

Introduction to activity At the beginning of the
lesson, the teacher asks students the following
questions about rivers. Students work in groups,
write their answers, and discuss in the class.

*  Why were most of the cities around the world
established near water resources?

*  What is the importance of water for the envi-
ronment and society?

* Do you know any river or stream flowing in
your city? How many rivers are there in your
city?

e Do you know any floods that occurred in the
past in your city?

e Have you heard about hidden rivers in your
city?

Later, students are shown the documentary
named Under the Road, the River, which is about
the hidden rivers of Ankara (Semiz, 2019), and
they discuss the issues in the documentary and
learn more about the hidden rivers in the city.
Students can watch different documentaries
about the lost rivers as well.

Field trip The teacher organizes a walking tour
to visit the rivers touched upon in the documen-
tary. During the visit, students follow a city map
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indicating the hidden rivers. They work in groups
and collect data about the environmental and cul-
tural story of the rivers. The teacher can ask some
questions as presented below:

e How were rivers used in the past?

e What is the social, environmental, and eco-
nomic value of rivers?

e How has the biodiversity of the river ecosys-
tem changed from past to present?

* What can you say about the water pollution
problem in the rivers?

Students also take photographs of the areas
where rivers are culverted and make interviews
with local people who remember the rivers in the
past. Furthermore, they make a research plan
about the water quality of the rivers they follow.
They write a hypothesis to investigate the water
pollution problem in the rivers. They conduct sci-
entific measurements about water quality (PH,
DO, turbidity, phosphate, and nitrate) near the
open sides of the rivers.

Discussion and solutions After the field trip,
each group organizes their data and prepares a
presentation about the walking tour. The teacher
makes a link between the hidden rivers and cli-
mate change so that students can understand how
climate change impacts water cycle and how cul-
verting rivers accelerates the problem. Some of
the questions that can be asked to students are as
follows:

e How does climate change affect Earth’s water
cycle?

* What is the relationship between river man-
agement (culverting rivers), urbanization, cli-
mate change, and water cycle (thinking of the
cause-effect relationship)?

The teacher explains feedback loops and how
positive feedback loops worsen the climate
change problem and how the hidden rivers issue
amplifies this process. The water vapor feedback
loop can be explained to students as an example
that makes the climate warmer (Climate Reality
Project, 2020) (Fig. 4.2).

Students make a search on the Internet and
investigate how the precipitation regime has
changed in the city from past to present. They can
show this change on a graph. The teacher explains
how climate change causes dramatic changes in
water availability. Urban rivers and streams cre-
ate a “cool island” and regulate the climate in cit-
ies. Rivers enable a microclimate effect in the
city centers (Hathway & Sharples, 2012).
Covering rivers and urbanization accelerate the
impact of climate change. Thus, water cycle is
affected, and the risk of heavy rains and extreme
droughts increases. Therefore, daylighting rivers
is an important solution to mitigate the impact of
climate change and create more sustainable cit-
ies. While elaborating on the solutions, some
examples about daylighting rivers around the
world can be presented. In this way, students can
see how cities are changed in a sustainable way
after daylighting rivers such as reduction of traf-
fic jam, increasing green areas, and changing the
climate in the city.

A sustainable city plan At the end of this activ-
ity, students can work on a project. They can
organize some field trips around the city. Based
on the city map, they can decide which river can
be revitalized to create a sustainable city plan. A
city planner can be invited to the class to guide
students. Students can be asked to consider how
to restore the area after opening a hidden river.
They can think about more green areas, cycling
paths, and walking roads around the river. They
can design their city model by using a variety of
recyclable materials such as some art materials,
plastic bottles, waste cardboards, and natural
materials.

Students can also prepare a poster to increase
the awareness of the community (family, friends,
neighbors) about hidden rivers. In this way, they
can engage with the community to express
themselves.

At primary level, students can write a letter to
a friend who lives a long way away, and they can
tell about the hidden river, where it is and what
they think about it while they are sitting outside
near the hidden river. The teacher can choose one
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Fig. 4.2 Positive feedback loop related to climate change

of these activities according to the grade level of
students.

Evaluation

The teacher can ask the following questions after

the activity:

1. What mostly influenced the students in this
activity?

2. How did their thoughts about rivers change?

3. How do you define your role in this hidden
rivers issue?

4. Please draw a concept map showing the rela-
tionship between the hidden rivers issue, cli-
mate change, and sustainability.

4,5 Conclusion and Suggestions

Sustainability is related to seeing the wholeness
between social, environmental, and economic
systems. It involves understanding the fact that
the change in our way of life with urbanization is
also linked to the disappearance of rivers in a city,
water pollution, flood risk, drought, forest fires,
change in our social life, and climate crisis. In
order to understand these complex relationships
and uncertainties regarding the current chal-
lenges of the world, we need sustainable citizens
who have competencies for building a sustain-
able future (UNESCO, 2017). Systems thinking
is one of these key sustainability competencies. If
we want to achieve a sustainable society, we need

Increasing water

Note: The teacher focuses on
increasing water vapor because of
climate change, which makes water
avaliability less predictable.
Urbanization and covering the rivers
accelerate the risk of floods.
Students can understand how
daylighting rivers can reduce flood
risk and decrease the impact of
climate change (Daylighting Rivers,
2020)

more systems thinkers. We need to guide our stu-
dents so that they can realize and understand the
systemic connections between people, places,
issues, rivers, and environment. In this way, they
can make their own decisions to create a balance
between healthy ecosystems, equitable sustain-
able economy, and equal social systems for all
people (Booth-Sweeney, 2017). A systems
thinker can look at the problems from a wider
perspective considering multiple impacts and try-
ing to develop systemic solutions. He/she can
also understand the importance of long-term
instead of short-term thinking while dealing with
the sustainability issues. As Sterling (2005)
stated, “‘some solutions just produce more prob-
lems. Instead, we need to develop solutions that
generate further solutions™ (p.15).

In this chapter, I have proposed outdoor edu-
cation for sustainability as a pedagogical
approach to improve students’ systems thinking
skills. Outdoor education provides multifarious
learning environments to understand how natural
systems are dynamic and work in cycles, to rec-
ognize our place in this system, and to develop a
strong connection with the human and non-
human world. Outdoor education can help us
understand the complex structure of our planet
and develop a deep connection with the places we
live in (Beames et al., 2012). Developing our
connection with Earth and understanding the
complex relationships are significant while shap-
ing our decisions for sustainability. At the end of
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this chapter, I have shared a learning activity
related to the hidden rivers issue in an urban envi-
ronment. This outdoor activity can be linked to
many subjects in the curriculum and help young
learners to understand complex sustainability
issues. While using outdoor education in ESD,
we can transform the worldviews of young peo-
ple and develop their systems thinking skills. In
the future, teachers can use or adapt this outdoor
learning activity and evaluate its impact on their
students’ systems thinking skills.
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This chapter explores the role outdoor educa-
tion and learning can play not only in learning
about the natural world but also in developing
behaviours, which care and sustain the natural
world. It draws on extensive research across
Europe and presents a practical model for
practitioners to use within their teaching work.
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5.1 Introduction

Nobody can discover the world for somebody else.
Only when we discover it for ourselves does it
become common ground and a common bond and
we cease to be alone. Wendell Berry, A Place on
Earth

This chapter presents a reflection on the potential
for authentic learning settings to encourage posi-
tive social change in learning for sustainability
and to empower learners to take action. It pres-
ents suggestions and practical tools to envision
how to embed real-world learning in teaching
outdoors and how it can be utilised for enhancing
learning. We draw upon good practice with teach-
ers and educators developed through the experi-
mental activity of two projects in the frame of the
European Comenius and Erasmus Plus pro-
grammes — Real World Learning Network (2012—
2015) and Urban Science (2017-2020). Each
project examined the interrelations between the
use of real-world learning approaches and the
development of sustainability competences in
formal and non-formal education. The Real
World Learning Network developed a model to
guide the process of planning and reflecting on
learning, while Urban Science improved the use
of the city environment as the perfect setting
where sustainability learning can take place. The
question driving our work was to identify the ele-
ments which can support a substantial paradigm
shift and transition in learning and teaching, one
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which moves learning from linear didactics
where it is not easy to find the possibilities to
work on sustainability into a more attentive and
comprehensive vision for the construction of
knowledge, skills and attitudes as a cultural and
social process supporting learning towards a
more sustainable world.

5.2 Learning Together in Real

World

Real-world learning entails the use of education
in authentic situations to trigger a change in
knowledge, abilities, mindsets, behaviours and
values. Learning emerges when students are
called to act in a reflective way in a situation
which displays complex and difficult problems
related to real-life situations, to which straight-
forward answers are insufficient to find an expla-
nation or solution. In such authentic learning
situations, students learn by doing, acquiring
knowledge and understanding while developing
life skills (Sala et al., 2020) and competences
such as critical thinking, problem-solving, think-
ing out of the box, observation, researching, col-
laboration, writing, reading and presenting.
These are competences that are not only transver-
sal in all subject areas but that will be determi-
nant throughout a student’s life outside of school.

The two projects revealed that a real-world
learning process needs planning and an intention
that goes far beyond creating a setting where con-
tent can be better visualised as a representation of
reality. It is a concrete and first-hand experience
that should add value to the student’s tangible
engagement, the authenticity of the task, the
sense of a shared purpose and, most of all, the
construction of knowledge which is meaningful
for the learner. An illustration of how to imple-
ment a real-world situation and of the inner pos-
sible learning potentialities which can be
embraced is shown in Fig. 5.1.

In this example, the instruction on how to cal-
culate the area of a quadrilateral is traditionally
taught through calculation using a geometrical
formula. This is merely an application of a piece
of information which can reveal essentially if stu-

dents can remember or not how to calculate an
area of a particular polygon. A teacher might put
this task into a context, for example, suggesting a
problem where students need to calculate the
area of a wall which needs to be painted in a
hypothetical situation. This might result in more
effective engagement by students as a clearer
purpose for this knowledge is presented. Better
though, when the instruction becomes essential
and urgent for a real task that, if planned care-
fully, may end up being a powerful learning set-
ting. This could be an assignment for refurbishing
a wall in the science laboratory of the school
which students always wished to improve. In this
case, the teacher may not even suggest to pupils
that the area of the wall needs to be calculated
and, instead, let them experience what is essential
to know and do and how to best proceed and,
finally, to find the tools to measure physically and
for real the two dimensions of the wall to calcu-
late its area, experimenting errors as steps they
need to overcome for the sake of fulfilling the
task.

Other valuable, but not less important, matters
might emerge during the learning process, for
example, estimating the required resources,
reporting to the school board, selecting the type
of painting to buy — an eco-friendly one? seeking
collaboration with a larger community than the
school for the help, the process to make a
collective decision on the new colour of the wall
with school friends and with the principal and
teachers of the school. As a result, in authentic
learning, students are required to use what they
are learning, motivating students to learn beyond
the usual and often ineffective to acquire enough
knowledge on a subject for the purpose of getting
a good grade.

The critical point of learning triggered by a
real-world issue is that students and teachers are
not pretending; together, they live a concrete
experience where contents, subjects and disci-
plines make sense and are relevant to them in that
precise moment (Humberstone & Stan, 2012;
Lundegird, 2018). The teacher and educator role
is to look for the thresholds where numerous sub-
jects of the everyday school curriculum start to
live and weave together for understanding the
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From a detached to an anchored to real world leaning setting

Fig. 5.1 The same task of calculating the area of a quadrilateral through the lens of real-world learning approach

world around us. In this sense, real-world learn-
ing helps to reconstruct curriculum content to
offer teachers a concrete opportunity to work
together, to plan the complexity of a learning set-
ting which is inherently transversal to context,
disciplines and competences.

5.3  Sustainability and Real-

World Learning

Modern human activity is so disruptive it is
affecting how the biosphere supports life on the
Earth. We are changing the geological course of
the planet itself. After 11,700 years of relative
environmental stability following the last glacial
era, the planet seems to have entered in a new
geological era, the so-called Anthropocene
(Crutzen, 2002), where humans have become a
geological agent able to catalyse this change:
land, structural and climate changes are modify-

ing the timing of geological phenomena such as
erosion; sedimentation; the cycles of carbon,
nitrogen and phosphorus; and the biosystems of
the planet (Steffen et al., 2015; Waters et al.,
2016; Zalasiewicz et al., 2017). The challenge we
urgently face is to respond wisely to the environ-
mental and social problems triggered by these
recent and rapid changes made by humanity.
Climate crisis, biodiversity loss, energy and food
production, social injustice, poverty, pollution
and health issues, while in some cases improving,
are not changing fast enough to prevent huge
problems affecting all humans and the natural
systems we depend on. There is a clear need to
share new approaches to addressing sustainabil-
ity since our current attempts are insufficient.
We need an overall strategy which not only
considers the political, economic and scientific
dimensions of the challenges we face but also
delivers effective cultural and educational answers
to promote action and to embrace the transforma-
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tional potential of sustainability to build a better
world for all. If education has been recognised as a
crucial element to deliver sustainable development
(UNESCO, 2012, 2014), education institutions
still struggle to fill the gap between the easier fos-
tering students’ environmental awareness, which
seems however insufficient, and the more compel-
ling nurturing to empower students to be able to
make decisions towards sustainability. Engaging
young people to become change-makers
(Rieckmann et al., 2017) in the big challenges of
our time, so compelling described in the Sustainable
Development Goals (SDGs) set in 2015 by the
United Nations General Assembly (UN, 2015),
seems to be still an unknown and strenuous task to
fulfil in the everyday schooling.

In these whirlpools, where education strives to
be effective in transforming curricula and teach-
ing approaches towards sustainability, a real-
world learning approach may indicate a way to
navigate the complexity of the task. Real-world
learning offers a grounded practice towards the
educational challenges of sustainability prob-
lems, considering real and meaningful issues as
starting points for teaching sustainability and
integrating curricula subjects. Learning from a
real-life setting turns upside down our point of
view, from teaching about sustainability to pro-
moting learning for sustainability and as sustain-
ability (Vare & Scott, 2007): from a
subject whereby students might understand what
could be done to improve life on the planet to a
subject to live by, where students learn through
experience what sustainability means for them.
To address this goal, teachers and educators,
within the Urban Science project, who planned
and piloted learning modules to explore sustain-
ability and to develop action competences while
teaching in urban settings have found crucial:

e The necessity to focus attention on the peda-
gogy, to design learning processes for the
development of knowledge, mindsets, compe-
tences and values which emerge when we are
called to live a real situation where sustain-
ability is critical.

e The need to select learning contexts which
offer the potential to disclose and address all

together the issues which are entailed in the 17
SDGs. The choice of the learning situation
should be carefully designed to easily show
the spectrum of possibilities to consider while
exploring a particular task; the dimensions of
the self, and the community; the needs, rights
and wellbeing of all species; an attention to
social justice, gender equality and coopera-
tion; and the quality of the environment where
students live and study.

Some other key characteristics found to be
important when designing a real-world learning
experience while focusing on sustainability
learning are described in Table 5.1.

In such learning contexts, students will have a
direct experience (e.g. they will monitor the pres-
ence of plastic and microplastic in their local
river), outline issues that are meaningful for
understanding its implied elements, then search
and explore resources, ask questions to members
of the local community, share ideas and plan and
decide which action to address the situation with.
In the meantime, the teacher will facilitate to
reflect and to form concepts considering different
dimensions of sustainability. As a result, students
are engaged to change the ways they see and
think about the world while deepening their
understanding of it (Mezirow, 2000; Slavich &
Zimbardo, 2012). They co-create knowledge
with others, learn to deal with societal and envi-
ronmental problems that are complex, uncertain
and without a clear solution, and to make wiser
choices possible in that moment, and personal
and collective decision-making for a better world
for all living beings.

5.3.1 A Model for Planning
Learning Experience About
Sustainability in the Real

World

Between 2012 and 2015, the Real World
Learning Network brought together outdoor
educators from across Europe to explore how
science and sustainability can link towards
behaviour change for a sustainable future. After
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Table 5.1 The characteristic of a learning environment where students can ‘breathe’ sustainability

Characteristic

Explanation

Facilitating the
learning process

A teacher’s role is to guide the learning experience in a manner which is meaningful and
where the pleasure of the discovery and of understanding involves not only students but also
teachers

Sensibility to all

The learning situation should be sufficiently complex to let students embrace, potentially, all

the SDGs’ SDGs’ dimensions. In such a favourable situation, students are supported to consider different
dimensions points of view and to look at the matter they are exploring from a range of perspectives to
enlarge their opinions and to connect different dimensions and implications of sustainability
to what they are studying
Exploring The issue and approach provide opportunities for students to discover autonomously how
interdisciplinary different disciplines and competences are needed for a comprehensive understanding and how
and they can contribute to formulate an idea, a solution or a model for the required task. This
transdisciplinary attention challenges students to synthesise learning without simplifying complex issues and to
learning find links which might be new to both the students and the teachers. This type of learning
setting helps to overcome the linearity of curriculum planning, often characterised by the
progression of one content into another. It offers a structural vision of the learning at the
intersection of disciplines and allows learners the possibility to create new knowledge
Embedding Students and teachers develop or review curriculum contents which make sense to clarify,

curricula subjects

understand, elaborate and evaluate a sustainability issue students are addressing. A real-world
situation works as a sliding door where curricula contents are identified and take part in the
learning for their meaning in relation to the sustainability task that students are living

Problem-based

Learning for sustainability benefits from a learning setting which is grounded in a relevant

learning issue of sustainability and is meaningful to students. Problem-based learning is a powerful
way not only to engage students into the learning process but also to build agency and
responsibility to face the problem. It is a natural constructivist approach to understanding
what we do not yet know about the world (Bell, 2010)

Place- and Outlining a real-world setting with a strong link to the place and community where students

community-based
learning

live develops a sense of belonging and responsibility, they concretely experience some of the
elements of the issue and can contextualise their actions and solutions. The involvement of the
community in the learning path represents an essential resource to foster school-community
collaboration (Smith & Sobel, 2010)

Inquiry-based

The inquiry approach gives the opportunity to enrich the learning process, developing

learning curiosity, creativity and the will to investigate, understand and do. The learning process begins
from student’s authentic questions about the problem or issue where sustainability is the
critical element. Used especially in science education, inquiry-based learning is an applicable
approach which can suit and be effective with the learning of all disciplines (Rocard, 2007)

Open-ended The learning process needs to give students the possibility to mirror the complexity and

questions ambiguities that characterise sustainability problems where there are no clear right and wrong

answers or single solution, but rather complex situations with many linked elements that need
to be monitored to tackle the problem (Rittel & Webber, 1973)

Tuning into values

Students are encouraged to express and discuss perspectives, doubts, necessities, interests and
ethics related to sustainability issues they are exploring, recognising why values matter to
achieve sustainability and which values can guide behaviours for sustainability (Holmes et al.,
2011; Schwartz, 1992)

Promoting action
experiences

A crucial step is to help students take decisions and action in their life. The learning process
includes opportunities for students to feel commitment, to take action and to develop action
competences, among them courage and a sense of responsibility (Jensen & Schnack, 1997)

With the future in
mind

The possibility to envision thinkable and alternative futures in relation to the sustainability
issue will encourage students to practise creativity, to imagine solutions taking into account
impact and evidence that comes from the understandings of the past and to be engaged
already in the present (UNECE, 2011)
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3 years of collaborative work within the net-
work, in consultation with experts across
Europe and through European conferences and
workshops, the Network launched the RWL
Model (Real World Learning Network), its
vision for a truly embodied holistic approach to
learning for sustainability (see-www.rwlnet-
work.org/rwl-model.aspx). The model seeks to
be a compass for teachers and practitioners in
their thinking about and planning, delivery and
evaluation of learning experiences. It is a tool
with which to play and explore within their
education work and to challenge their thinking
and practice and a way of deepening learning
experiences to the level of sustainability.

The RWL Model is based upon an experiential
educational perspective and proposes that learn-
ing is the result of a construction of knowledge
and understanding through direct experience.
The model emerged from a complex interaction
between the partners, through sharing their own
experiences and asking themselves ‘what works
in our experience’. In this sense, the model is
based on the experience of the individuals taking
part not on a conscious review of existing models
and frameworks. Although there was undoubt-
edly influence from other approaches, this liber-
ating approach allowed the model to emerge
from practised experience rather than academic
research. The learning in the model is seen as a
journey rather than a fixed destination, and within
this journey, the learner is encouraged to build
connections between, and make meaning from,
their experiences, rather than simply remember-
ing facts. This way of seeing education is particu-
larly useful when encouraging discussion around
sustainable futures, as to deal with some of the
most challenging issues of our time, it is impor-
tant that our education system equips learners
with the ability to make meaning within their
lives. Not only do learners need to be able to
make meaning from the situations they find
themselves in, but in order to move beyond
unsustainable behaviours, learning must become
‘transformative’ — becoming aware of and chal-
lenging our deeply held assumptions about the
world.

D. Conti and R. Dawson

The model brings together six interconnecting
areas, each contributing to the whole. We can
visualise these as fingers on a hand; each can
operate independently but function for more
effectively as a whole. The fingers represent
understanding, transferability, experience,
empowerment and values, linked through the
palm representing frames. A brief description is
found in Textbox 5.1. The planning and delivery
of teaching and learning experiences are personal
to the individual; however, the RWL Model offers
some helpful guidelines for planning. The model
offers a degree of ‘structure’ to be used as a fluid,
flexible guide rather than a fixed pro forma.

Textbox 5.1 Real-World Learning

The Real World Learning Network was
established to explore and share successful
approaches to real-world learning through
the outdoor classroom that leads to action
for sustainable development. It was a con-
sortium of seven partners from six coun-
tries across Europe. During the project, an
additional 56 outdoor learning and educa-
tion organisations joined the network in
this exploration of effective outdoor learn-
ing. The core achievement of the network
was to synthesise learning and practical
experience in outdoor learning into a unify-
ing model — the RWL Model. When devel-
oping the model, the challenge of delivering
learning that leads to sustainable behaviour
change was held in mind. The result, there-
fore, is not so much a model for outdoor
learning but a model for transformative
learning. Quotes from project participants:
I’ve recognized that this way of learning
has helped me think much more
outwardly.
I’ve realised that the hand model is really
very inspirational for everyday work of
tutors and verifying what we are already
doing and planning for our centre’s future.
Ichanged — Thoughts, Relationships, Self —

Reflection; probably there was change in
everybody.


http://www.rwlnetwork.org/rwl-model.aspx
http://www.rwlnetwork.org/rwl-model.aspx

5 Real-World Learning as a Frame for Sustainability in Education

Textbox 5.2 Description of the RWL Model Elements (Real World Learning, 2014)

Understanding — Are scientific concepts of life involved?

Scientific concepts, like cycles or change, infuse all areas of life. Understanding these con-
cepts means to understand the complex interplay of processes and patterns that sustain life.
However, true understanding comes from combining a scientific approach with emotions, val-
ues and humanity. Exploring scientific concepts of life in this holistic way develops thinking
and action for sustainability.

Transferability — Are different areas of life included?

Sustainability goes through all areas of life. It is important to transfer learning of, for instance,
understanding of scientific concepts, with experiences that learners have had, actions taken or
values held. This allows learners to make connections between themselves, their communities,
global society and the non-natural and natural environment.

Experience — Do learners get in touch with outdoor settings?

By getting in touch with an outdoor setting, learners can experience real life with their head,
heart and hands, follow their curiosity, become sensitive to the complexities and interconnec-
tions around them and recognise that they are a part of a bigger system. This intensity of experi-
ence is held and lifted by the other aspects of the model.

Empowerment — Are learners empowered to shape a sustainable future?

Empowerment brings learners to the centre of the learning experience: it’s about recognising
and realising their own humanity and their own ability to take action for positive change.
Empowering learners enables them to cooperate and to take ownership of their learning.
Everybody can make a change. To experience this can help learners to shape the future in a
sustainable way.

Values — Are self-transcendence values promoted?

Values represent our guiding principles, our broadest motivations, influencing the attitudes
we hold and how we act. Self-transcendence values support bigger-than-self thinking and
action. Being concerned about the wellbeing of others and the planet is essential for sustain-
ability. For more on self- transcendent values, see Holmes et al. (2011).

Frames — Is there a frame providing a connecting story?

Frames play a powerful part in how we understand and interpret the world around us. For
example, when we hear the word ‘nature’, subconsciously a bundle of different memories, emo-
tions and values are activated. Such associations, often leading to strong narratives under the
surface of our awareness, are called ‘frames’. In our model, the frames are in the palm of the
hand as they ensure that values, empowerment, experience, transferability and understanding
are connected, leading to a deeper sustainability learning experience (Lakoff & Johnson, 2003;
Lakoff, 2008).
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5.4 Working with the RWL Hand

Model

The planning and delivery of teaching and learn-
ing experiences are personal to the individual;
however, the RWL Model offers helpful guide-
lines for planning an experience, whether it is a
single session/ lesson, a day or an entire course.

The model offers a degree of ‘structure’, and it is
best used as a fluid, flexible guide rather than a
fixed pro forma. This is especially the case when
presented with content which has already been
planned, outcomes which are predetermined or a
favoured approach which has been already
decided. Any model which is to be used in educa-
tion must be able to accommodate these demands
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since teachers and educators will not always have
a ‘blank canvas’ upon which to start their plan-
ning. The following entry points may be useful
when considering the applicability of the model
to their teaching and planning process:

e The ‘Blank Canvas’: Starting with Elements
of the Model

If there is the luxury of designing a teaching
experience from the ‘ground up’, whether as part
of a taught course or standalone lesson, this
model will provide useful guidelines for planning
about where the experience sits with the learners.
For example, what is the learners’ socio-cultural
background, what views or experiences might
already shape their thinking, and what are their
specific learning needs? Whatever the case,
teachers and educators might like to look at what
that experience offers in relation to the elements
of the model.

Teachers can ask themselves: Will the learners
benefit from some self-directed learning to
prompt empowerment, are activities able to link
their home and community lives with the con-
tents of study to transfer understanding, could
they link all of this into the universal principles of
life, and what type of frame can be used for this
experience which helps to bring in bigger-than-
self values and connects the different elements of
the model?

e A Structured Approach: Teaching Topics and

Methods

In the majority of cases, curricula contents
will already have a familiar structure and have
attached to them a certain set of expectations. In
this case, the approach might be to ‘retro fit’ ele-
ments of the model into the lesson/curricula as
appropriate. The way in which to go about this
will vary and very much depend on circum-
stances such as the support of other staff, the
need to resource the lesson/teaching activity,
time and personal style and approach of teaching.
In this case, the model can be used as a think-
piece for thoughts and reflections. It is likely that
a frame can be used either explicitly or implicitly
to effectively bring in elements of the model. The
overall format of the lesson will not change dra-

matically, but the approach will determine the
path that learning takes throughout. Even the way
in which questions are asked of learners or the
emphasis placed upon activities and the freedom
given to undertake them will affect the learning
outcomes and the values which the experience
embodies. Using the model for this approach also
allows reflection on where the opportunities and
‘gaps’ are.

e Qutcomes: Boundaries and Directions

The increasing push within education towards
higher ‘standards’ and preparing young people
for the world of work can lead to overly deter-
ministic outcomes. The RWL Model provides a
handrail to move away from this and into a more
experiential, empowering and creative form of
learning. However, it is recognised that while
attempting to modify teaching practice to take
into account the elements of the model, we will
inevitably come up against the deterministic
nature of education, be it pre-defined learning
objectives, exam skills or time restrictions. When
faced with this apparent stand-off between open
and closed learning, it is easy to say ‘this isn’t
appropriate here’ of the RWL Model. However,
to do so would be to turn our back on some essen-
tial thinking and understanding about learning
for sustainability. So, we encourage educators to
make use of the model in this scenario as a guid-
ing light from which to be able to select elements
which fit and may help to link the experience into
a more holistic and values-based context.

5.5 Bringing Together the‘In’
and the‘Out’ of the School
for Learning Towards

a Sustainable World

Despite the fact that we are used to thinking of
the classroom as the main location where teach-
ers work and students learn, teaching and learn-
ing happen effectively everywhere. The school
itself and the spaces outside have enormous edu-
cational potentiality to trigger learning processes
because of their inherent characteristic of not
being neutral spaces. Whatever non-classroom
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locations we are considering— school entrance or
street, the institute canteen or plant for city waste
management, courtyard, community garden or
parking lot, the local square or the Council meet-
ing room — they are all authentic situations to be
considered in education and which potentially
have powerful insight to design learning settings
to address sustainability (Quay, 2015).

If it is the real world that relevant problems of
sustainability challenges occur, is it not obvious
to go outside to have a direct learning experience
of them which is authentic? Real-world settings
provide the opportunity to understand the com-
plexity of sustainability and to experience rela-
tionships, interconnections, correlations and
dependencies, to make sense of diversity and dis-
sonance and to have space where social, histori-
cal and physical phenomena can be vividly
displayed (see www.rwlnetwork.org/
media/75352/approaches_methods.pdf for
review of approaches). Reading, listening, ask-
ing, researching, experimenting and debating
find their best conditions outside where students
can immerse themselves in situations which
reveal how all the sustainability elements are rel-
evant, critical and connected while considering
how personal values can influence views and
behaviours, analysing alternative visions or solu-
tions and, finally, deciding and making choices in
relation to the experience they lived and the
future they want to live in. ‘I believe that educa-
tion is a process of living and not a preparation
for future living’, Dewey (1897) asserted. The
outside classroom, as advocated by the American
philosopher and psychologist of the active and
experiential learning approach, is the critical
place where students experience the mutual,
active and transformative exchanges between
people and the environment.

Creating conditions for students exploring
sustainability with an authentic and outdoor
approach fosters a transformation of the school
itself that goes beyond the simple organisation of
part of the teaching lesson considering just the
educative potentialities of the territory where it
is settled. The ideal situation is to adopt a model
of school able to frame sustainability coherently
in its inherent and external processes and operat-

ing as a link with its environment and the com-
munity. That implies an attention to values and
principles of sustainability in all school func-
tions, considering the school as a whole system
and not only reorganising curriculum and the
pedagogy but also taking into account internal
procedures, organisation of spaces, activities and
facilities, decisions on purchases and assets and
planning of collective and collaborative actions
in and by the school community (Henderson &
Tilbury, 2004). As a result of this process, sus-
tainability should be breathed by teachers, stu-
dents, administrative workers, families and
community. The school should reinforce part-
nerships to bring community programmes and
resources inside and, in the other way around,
school resources and facilities into the commu-
nity to support and make vital contributions to
their communities, becoming a vibrant and
dynamic node of the network for better life con-
ditions. In this perspective, the thoughtful plan-
ning of the thresholds between the ‘in and out’ of
the classroom and of the school as authentic
open learning spaces represent the special areas
where a school can make the difference to
enhance the opportunities to learn sustainability
as a process of social learning (Wals, 2007) in
which all stakeholders, from students to the
elders of the community, are involved and can
actively contribute. In such a perspective, teach-
ers can also consider exploring above and beyond
the school boundaries and investigating the city
around to find how students, people, families and
citizens can support healthy cities.

5.6 The City Around the School
Is a Living Hub
for Sustainability

and Science Learning

Located just outside the school, there is an acces-
sible open-air laboratory waiting for students and
teachers to examine and experiment with authen-
tic challenges to creating sustainable cities.

We need not just think of parks areas of cul-
tural, historical or natural heritage as significant
places for field study.


http://www.rwlnetwork.org/media/75352/approaches_methods.pdf
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The urban environment around the school is
also an extraordinary educational resource, a liv-
ing lab. Firstly, it is near to school and available
even for short sessions of work which can over-
come logistical issues. Secondly, it represents a
valid means for students to discover the area
where they spend a considerable time of their
life, strengthening their connections with the
community and developing their sense of place.
Finally, the identification and the direct analysis
of the challenges of their town increase students’
exposure to problems which undermine their
urban environment, enabling them to recognise
that they have a role to play and decisions to
make for changing what interferes with health,
justice and wellbeing in their cities and for shap-
ing better living settings for all.

Textbox 5.3 Urban Science-Integrated
Learning for Smart Cities

Urban Science focused on how science can
develop solutions to urban issues, so moti-
vating pupils to view the positive benefits
of science to the urban environment. Our
aim was for pupils to explore solutions to
urban issues not just the issue itself. This
placed a greater emphasis on creative
thinking and problem-solving skills and
ensuring what the science pupils learn is
seen to be practically applied. The project
developed 35 enquiry-based learning mod-
ules piloted with 383 teachers, 46 schools
and 1602 pupils.

‘What have students loved of this experience:
the possibility to do science lesson in a differ-
ent way, they appreciate the fact to relate a
content of their book to a real-life situation of
their school territory. (Italian teacher)
Materials developped in the project allow to
do research, make conclusions based on the
real life situations which usually does not hap-
pens in the ordinary lessons. (Latvian teacher)
Provokes questions, creativity, decision-
making and engagement. (Hungarian teacher)
What is surprising that students who had
been ‘outsiders’ in my science classroom
found their motivation and started to
develop self-efficacy in inquiry-based sci-
ence, and it was a really rapid and profound
change. (Hungarian teacher)
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Between 2017 and 2020, a consortium of organ-
isations together with primary and secondary
teachers joined in Urban Science (see www.
urbanscience.eu, 2017-2020a). Together they
explored the correlation between real-world
learning in urban settings and the improvement
of scientific and sustainability competences. This
involved an experimental phase in schools to
pilot learning resources and evaluate student
learning development through the design of spe-
cific rubrics. The objective was to relate learning
for sustainability to the everyday lives of learners
to envision and develop healthy cities. The proj-
ect developed a framework grounded in the
inquiry-based approach to guide teachers’ work
(Bybee et al., 2006; European Commission,
2007; Minner et al., 2010), and it created learning
resources integrating STEM and sustainable
development.
Five were the pillars we considered:

e Strong focus on the potential for authentic
learning in urban areas addressing the signifi-
cance of sustainability. Challenges chosen by
students and teachers on the 17 SDGs should
display strong links with the urban area where
students live. This choice recognises the fact
the cities are critical to the lives of young peo-
ple and cities account for the majority of envi-
ronmental impacts directly or indirectly.
Changes within cities can have greater trac-
tion; there is an urgent need for cities to re-
invent themselves to be future fit. For example,
students can choose a problem related to the
low air quality of the place where they live or
consider the abandoned places near their
school, the difficulties to move around in cit-
ies, the shortage of areas to meet or to practise
sports and music, extreme weather phenom-
ena such as floods or heat islands, the lack of
good food in the local canteen or the develop-
ment of a commercial area nearby.

o Sustainability challenges as the ‘red thread’ to
develop both scientific and sustainability
knowledge and competences. The central idea
was to engage students to analyse a sustain-
ability problem of their city or territory around
the school, to develop key competences
related to sustainability (Rieckmann, 2018)


http://www.urbanscience.eu
http://www.urbanscience.eu
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and content knowledge which are necessary to
understand the observed phenomena and to
envision actions to design a healthier and

sidered in the project are summarised
Table 5.2, while an example of a matrix

more liveable place, embracing a constructive

Table 5.2 Content knowledge and competences considered in the Urban Science project

approach to learning. The learning pillars con-

in
to

Urban Science learning pillar

Descriptors

Develop knowledge and
understanding of key Urban Science
issues

State observable features

State or use a classification system

State relationships between variables

Show understanding of scientific theory

Learn how to

Identify equipment

Use equipment

Describe a standard procedure

Carry out a standard procedure

Develop an understanding of
scientific inquiry

Propose a question

Plan a strategy

Evaluate risk

Collect relevant data

Present data effectively

Process data

Interpret data

State a conclusion

Evaluate a conclusion

The ability to understand and apply
systems thinking: inputs, outputs,
connections, loops and feedback

Able to connect different elements within an urban environment

Seeing how they relate to each other

Recognising that all actions are part of a system and often have multiple
consequences positive or negative

An understanding of how natural
systems function ecological limits
and resource constraints

Understanding how natural systems work within limits and use strategies
to adapt, optimise and flourish

Understanding how human activity that exceeds ecological limits or
capacity has negative effects

Understanding how sustainable systems balance resource and use within a
fixed carrying capacity

The ability to think in time — to
forecast, to think ahead and to plan

Develop, understand and evaluate ideas for alternative futures

Able to predict the consequences of actions today on future choices and
their ability to act

The ability to think critically about
value issues

Identify behaviours and values that reinforce a sustainable future

Able to apply a values perspective to decision-making; integrating
scientific knowledge with personal and societal values in making choices

The ability to separate number,
quantity, quality and value

Being able to distinguish between actions which improve quality of life
versus quantitative changes in material standards

The capacity to move from awareness
to knowledge to action

Able to take responsibility to develop and implement plans and evaluate
their success

The capacity to develop an aesthetic
and compassionate response to the
environment

Having a sense of connection beyond self

See the needs of others

Demonstrate compassion and sympathy for others and the natural world

The capacity to use processes
(knowing, inquiring, acting, judging,
imagining, connecting, valuing and
choosing)

Being able to integrate a range of technical and emotional capacities

Know which capacities to apply to a given situation
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Table 5.3 An example of rubric for the assessment of students’ learning process of Urban Science learning modules
(Urban Science, 2017-2020b)

Area of learning Novice Beginner Practising Advanced

A. Develop Need to develop Able to identify Apply some Able to apply
knowledge and understanding of elements of elements to scientific thinking to
understanding of key | scientific thinking in | scientific thinking understand understand

Urban Science issues | the context of urban | and to identify challenges challenges

environment

urban challenges

B. Able to use
scientific methods for
inquiry in Urban
Science

Need to learn
methods of science

inquiry

Need to practise
methods of science
inquiry in urban
context

With support, use
scientific methods
in urban context

Able to use scientific
methods in urban
context

C. Carry out inquiry
science activities in
urban context

Need to acquire
inquiry activities in
urban context

With scaffolding,
able to complete an
inquiry activity in
urban context

With support, able
to use science
inquiry in urban
context

Able to apply
science inquiry
autonomously in
urban context

D. Understand the
basic features of
sustainable urban
systems, using
science knowledge

Need to know more
about the basic
features of
sustainable urban
systems

Able to identify
some basic features

Able to distinguish
between sustainable
and unsustainable
urban systems

Understand the basic
features of
sustainable urban
systems

E. Understand
alternative futures in
urban environments,
using science
knowledge

Need to develop
time-related thinking
in urban context

Able to understand
the basics of
forecast alternative
scenarios using
scientific thinking

Able to develop
ideas using
scientific thinking

Develop ideas and
understand
alternative futures
based on scientific
thinking

F. Identify
behaviours and

Need to learn more
about values in a

Able to identify
some behaviours

Able to identify
some behaviours

Able to distinguish
between behaviours

values that reinforce | sustainability context |and values and values that act | and values that act

a sustainable future towards a towards a sustainable
sustainable future future

G. Agency and Need to develop Understand Need to develop Ready to practise

responsibility responsibility and evidence supporting | agency but express | evidence-based

supported by ownership for responsibility for responsibility for responsibility for

scientific thinking actions actions in urban actions in urban actions in urban
environment environment environment

H. Evaluate success Need to practise how | Possess skills to Able to apply Able to evaluate

of proposed to evaluate evaluate actions in scientific thinking success of

interventions in cities | consequences of systems to evaluate success | (proposed)

based on scientific
thinking

actions in systems
such as cities

of interventions in
cities

interventions in
cities based on
scientific thinking

assess competence and content knowledge
development is illustrated in Table 5.3.

e Inquiry-based approach. The flow of learning
should encourage students to ask questions
linked to the sustainability urban challenge.
The main idea was to develop learning jour-

neys in search of answers and solutions to
those questions which can be investigated
directly in an urban environment. We decided
to use a simplified IBSE (Inquiry-Based
Science Education) approach because of its
inherent characteristics of students-centred
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Stage 1

Initiating and
eliciting

Stage 4

Communicating,
presenting and
evaluating

Stage 2

Befining and
responding

Stage3
Doing and making

Fig. 5.2 The Enquiring Minds flow of learning (Morgan et al., 2015) used in Urban Science project. Stage 1: eliciting
the knowledge, interests, ideas and motivation of students about sustainable challenges in their city. The teacher’s role
is to help them draw on their own lives and experiences to discover things that interest them, make them curious and
want to ask questions. Stage 2: shaping, defining and focusing an idea or question and making plans to research it fur-
ther. The teacher’s role is ensuring students can advance their inquiries meaningfully, providing frameworks and learn-
ing so that they can organise their research. Stage 3: research, design and construct activities, in order to make a
contribution in the chosen enquiry, during which students engage in a variety of tasks depending on the nature of their
enquiry. Teachers encourage students to manage their time, identify clear goals and monitor their progress. Stage 4:
students communicate, share and present their new knowledge and understanding with others

learning and actively engaging learners and
developing their curiosity to understand the
world around them and to make informed
decisions. The model which has inspired our
planning of learning modules and resources
was Enquiring Minds (Morgan et al., 2015). A
description of the approach and how to use it
for designing activities is simplified and
described in Figs. 5.2 and 5.3.

Transforming STEM teaching. Our aim was
to explore how contextual understanding is

critical in learning science for understanding
complex problems which interrogates soci-
ety and the way we live on the planet to plan
a sustainable future. We aimed to identify if
using locally generated content focused on
the urban environment could make learning
more meaningful and applicable for stu-
dents, thus influencing their motivation to
learn. We aimed for a move from knowledge
being held by authority figures to one where
knowledge is dynamic, collaboratively
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STAGE1
is quality air of Monz
poor?
Scientific and newspapers
articles.

Data on air quality and air
pollutants (local and global).

STAGE 2

t are the characteristics
the air quality challenge?

Searching on the problem:
indexes, pollutants, health
problems, causes, effects,
inter-relationships

STAGE 3
What are the data on Monza

fining pollutants characteristics of AQI
Monza, collecting and examining air
particles, researching on mobility needs of
students and families, understanding
geographical morphology of Padania Valley,
studying architectural design of the urban
area of Monza.

STAGE 4
Action!

Present data and findings to
students, teachers and
families.

Set up an Instagram profile
to communicate

hange our habits and tal
to other citizens

Fig. 5.3 Example of learning flow planned and piloted
on city air quality in the Urban Science project

developed and social context matters, where
teachers and students becoming co-learners
(Fig. 5.4).

e Align science with values and future-thinking
to create sustainability. The relationship
between science and society is vital and sensi-
tive. In this learning process, students should
experience how scientific research and tech-

nological innovation are instruments at the
service of the needs of the community and
how science may help in integrating people
perspectives on sustainability issues into a
common understanding by linking concepts
with shared social values (Lang et al., 2017,
Hall et al., 2017) and identifying points of
leverage to designing well-integrated sustain-
ability solutions.

This learning module was developed with a
team of 3 teachers and trialled with 52 students in
a secondary school in a city in the north area of
Milan, Italy, whose Air Quality Index (Akimoto,
2003) exceeded in 2018 standard values for a
noticeable number of days/year (European
Parliament, 2016). This learning module works
through the inquiry-based flow of learning. The
urban area near school becomes a living labora-
tory which helped students to explore the com-
plexity of the air quality issue and its scientific
understanding in a real context. It facilitated the
envisioning of a sustainable and healthy city. At
the end of learning experience, students decided
to open an Instagram page; they experimented
with different ways to travel to school and
decided then to promote these habits to school
friends.

During the trialling, it was found that all stu-
dents were able to research and elaborate scien-
tific information, if guided, for debating the issue
of air pollution. Moreover, they were able to
relate findings to their everyday life with a call to
actions for themselves, school friends and fami-
lies. From student assessment, it was found that
the possibility of inquiring into questions they
want to explore and to understand step by step
their misunderstandings and misconceptions on
air quality, air pollution and climate change were
the most important keys for turning on curiosity
and a will to know more.
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—

Area of Learning
o o o

o

1 2

post trial

H pre trial

3 4

1= novice; 2= beginner; 3= practicing; 4= advanced

Fig. 5.4 Assessment of the learning process of students using the rubrics described in Table 5.3 during the Urban

Science piloting of the Air Quality learning module

5.7 In Conclusion: Why Is There
Not More Real-World

Learning?

We strongly advocate for the benefits of real-
world contexts and settings in learning, extend-
ing already familiar pedagogies including inquiry
and place-based learning. It is relevant to ask, if
such learning has tremendous merits, why this
discussion is necessary. There are several educa-
tional issues limiting responses to sustainable
development. Firstly, the education sector is not
providing an adequate response to fully under-
standing the causes of unsustainability or provid-
ing attractive solutions (e.g. see increase in
climate anxiety; Marks et al., 2021). There is a
gap in what we know about human behaviours
creating environmental challenges and our beliefs
about what we want to do. There still exists a
dominant frame that ‘everything will turn out
fine’, ‘there’s nothing I can do about it’ and ‘tech-
nology will always find a solution’. More broadly,
this is rooted in the dominant human condition of
greed, underpinned and promoted by the
consumption-based economic system, and
unwillingness to change for the risk this appar-
ently brings (Scharmer & Kaufer, 2013; Lent,

2017, 2021). Secondly, learning is not suffi-
ciently connected to the real world and is often
abstract. Climate change taught through
PowerPoint can never truly engage the emotions
strongly enough to motivate change. Content-
driven learning rarely encourages the curiosity
that comes from closely observing a real-world
situation and questioning what is happening
(Greer & Glackin, 2021). Neither does it allow
learners to reflect on what has importance for
them in their lives or even ask learners what mat-
ters. As a result, sustainability topics such as cli-
mate change and biodiversity loss are seen as just
another subject rather than learning integral to
key life choices. In England, for example, climate
change is not even mentioned within the primary
curriculum and so not seen as important until a
learner reaches 13 years of age. Fundamentally,
we forget we are a part of nature, completely
dependent upon it for our survival, and that we
can at best influence but never control it.
Education needs to provide an effective
response for Europe to meet its sustainable devel-
opment targets. It needs to support young people
in developing the skills to actively build the green
economy and society. Results from the RWL
Network and Urban Science partners suggest that
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outdoor learning through first-hand experience is
increasing; however, there is a huge potential for
it to contribute more meaningful messages for
sustainability. Learning within the Urban Science
project was closely aligned with competences for
working scientifically. A total of 35 learning
modules were developed and piloted with 1602
pupils engaged during the project benefiting from
improved knowledge and understanding of their
urban environment, improved methodology to
investigate their urban environment and new per-
spectives of how science can support them in
addressing the challenges and opportunities of
urban sustainability. Partners collected feedback
from pupils through questionnaires and evalua-
tion of teachers. Data of the competence levels
measured during and after learning modules
show that pupils performed a progression; indeed,
some of the pupils started their journey from the
beginner level but ended with more confidence in
all the IBSE and sustainability competences. The
core achievement of the RWL Network was to
synthesise learning and practical experience in
outdoor learning into a unifying model — the
RWL Model. The model emerged from a need to
create a coherent way to communicate the out-
puts and outcomes of the working groups. The
RWL Model brings together the elements of five
working groups into a meaningful whole, thereby
providing educators with an overview of the
components of outdoor learning and entry points
to deeper understanding. When developing the
model, the challenge of delivering learning that
leads to sustainable behaviour change was held in
mind. The results, therefore, is not so much a
model for outdoor learning but a model for trans-
formative learning.

There are of course other approaches to sci-
ence and sustainability such as e-learning and
classroom-based approaches; however, neither
engages the learner directly in the subject matter.
Sustainability issues are often large scale and can
seem too distant for learners to grasp; theoretical
approaches simple magnify this. Real-world
learning makes problems real and direct, reduc-
ing them to a scale whereby the learner can ‘see’
the issue and react in a meaningful way. We need
to rebalance learning from classroom-based to

real-world learning. It is clear that learning which
simply provides more and more information
about sustainability is not changing minds and
actions fast enough and may even be having the
opposite effect.

Can we succeed? We proposed at the start of
this chapter that real-world learning can support a
substantial paradigm shift and transition in learn-
ing, one which moves learning from linear didac-
tics into a more attentive and comprehensive
vision supporting learning towards a more sus-
tainable world. The practice and evidence above
provide ample starting points for teachers to shift
the perspective of teaching and learning towards
sustainability: to see that sustainability is not
additional to ‘core’ learning but is in fact the
basis for all learning that really matters.

Can we afford to fail?
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Abstract

This chapter is framed by two tragic incidents
where the environment has impacted on
human beings, raising complex questions
about social, economic and environmental
injustice. It then takes a critical look at equity-
related Sustainable Development Goals,
before outlining the history of the environ-
mental justice movement. It goes on to high-
light two intertwined educational strands:
people’s right-to-know about the issues that
affect them and the difficulties often involved
in realising this. Drawing on discussions with
teachers and young people, it considers how
ESD has tended to approach such potentially
contentious content and the resulting need for
criticality and multiple perspectives. In doing
so, it argues that sustainable development
itself can and should be considered as a learn-
ing agenda. Taking air pollution and the cli-
mate crisis as examples that relate to the two
incidents with which the chapter began, it
offers substantial case studies of educational
strategies for addressing the human and envi-
ronmental questions involved, at scales from
the macro (community and whole school) to
the micro (specific teaching activities).
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6.1 Introduction: The Power Line
On 15 February 2013, a 9-year-old girl called
Ella Kissi-Debrah died of respiratory failure fol-
lowing an asthma attack. Her family lived less
than 30 metres from London’s busy and con-
gested South Circular Road. Ella has already
been hospitalised 28 times following similar epi-
sodes. A report from the University of
Southampton (UK) ‘found that the times Ella was
rushed to the hospital corresponded with times
when air pollution spiked around her home’
(Rosane, 2020).

In December 2020, the inner South London
coroner ruled that Ella’s death had been caused
by illegal levels of air pollution. They added that
the failure to provide her mother with informa-
tion about the risks had been a contributory factor
(Laville, 2020).

On 7 February 2021, a Himalayan glacier burst
in the Indian state of Uttarakhand, flooding a huge
area and destroying the dam at the Rishiganga
Hydroelectric Project. At least 200 people were
left missing or dead. BBC News reported on the
causes the following day: ‘experts say one possi-
bility is that massive ice blocks broke off the gla-
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cier due to a temperature rise, releasing a huge
amount of water’ (Khadka, 2021).

Three years earlier, researchers from the
University of Geneva, studying 150 years of ava-
lanche occurrence in another part of the
Himalayas, had warned that ‘climate warming
observed in recent decades has been accompa-
nied by increase in the occurrence of avalanches
... posing a risk to the people of the region’
(Choudhary, 2018).

A whole 14 years before that, environmental
journalist Mark Lynas photographed glacier
retreat as one of the ‘fingerprints of global warm-
ing’ (Lynas, 2004). So, while the BBC reported,
the day after the devastation in Uttarakhand, that
‘it is not yet clear what caused the glacial burst’
(Choudhary, 2018), the general pattern of global
heating is very clear.

There is something depressingly familiar
about these stories of untimely death and envi-
ronmental disaster. We have become familiar
with them through news reports and via star-
studded movies, from ‘Erin Brockovich’ to ‘Dark
Waters’ (children, too, are familiar through films
like ‘Fern Gully’ and picture books like
‘Rainforest’) (Cowcher, 1988). There is a trope
that runs from the North Dakota pipeline to
Union Carbide in Bhopal, from mercury poison-
ing in Minamata to Shell’s misadventures in the
Niger Delta: a few brave individuals or commu-
nities take on big corporations and governments
to seek redress for grim environmental injustices.
In many ways, the idea of environmental justice
is about precisely such stories. But ‘justice’ is not
only about addressing injustices: it is also about
asserting that there is a more just and proper way
in which things might be done. And not every
brave individual emerges victorious. In 1980, the
political theorist Ambalavaner Sivanandan
asserted that ‘the colour line is the power line is
the poverty line’ (Samarasinghe, 2018). In the
2020s, we might confidently add to this ‘the envi-
ronmental line’. The concept of environmental
justice recognises that those who find themselves
on the less powerful side of other social and eco-
nomic faultlines often experience the worst envi-
ronmental impacts. Ella Kissi-Debrah was a
Black child in South London; those who died or

went missing in Uttarakhand were mostly power
station workers. These faultlines — or power
lines — can run within and between communities,
generations and nations. Too often, as with Ella’s
mother, the power line is also about access to
essential knowledge and information.

As teachers and educators, these are central
concerns to us. If we lack reliable access to the
things that we and young people need to know,
then that creates for us ‘a problem of knowing’
(Ballin, 2016a), something which is both a prob-
lem of power and an educational problem. We
will return to this later, but I will first set out more
detail on some key contexts for environmental
justice and where the idea comes from.

6.1.1 Social Justice
and the Sustainable

Development Goals

The 17 Sustainable Development Goals (UN,
2015) were agreed by almost all the world’s
nations at the UN Sustainable Development
Summit in 2015. They bring both socio-economic
and environmental considerations together. It is
not accidental that the first ten of them are
addressed explicitly to areas of persistent global
inequality, kicking off with headliners SDG1 ‘No
Poverty’ and SDG2 ‘Zero Hunger’ and then
moving on to:

* SDG3 ‘Good Health and Well-being (... for
all at all ages)’

e SDG4 ‘(inclusive and equitable) Quality
Education (... for all)

e SDGS ‘Gender Equality’ (for ‘all women and
girls’)

e SDG6 ‘Clean Water and Sanitation (... for
ally

* SDG7 ‘Affordable and Clean Energy (... for
ally

* SDGS8 ‘Decent Work and Economic Growth
(Promote sustained, inclusive and sustainable
economic growth, full and productive employ-
ment and decent work for all)’

¢ SDGO ‘Industry, Innovation and Infrastructure’
(including ‘inclusive industrialisation’)
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And, just in case you hadn’t got the idea yet ...

e SDG10 ‘Reduced Inequalities (Reduce
inequality within and among countries)’

One could be forgiven for thinking that those
repeated ‘for all’s and such a weighting of the
goals towards equality and inclusion are more-or-
less a manifesto for social, economic, political
and environmental justice. When 1 drill down
into the 169 targets associated with the goals,
however, it is not quite so simple.

Let us take SDG1 as a telling example. This
pegs the level of ‘absolute poverty” at US $1.25
per day (2015 rates) and measures its apparent
successes accordingly. Many critics have pointed
out that this level is well below what many people
would need simply to survive and that it wholly
ignores the problem of over-consumption by the
rich (e.g. Hickel, 2015). Indeed, a copiously evi-
denced United Nations report, produced 6 years
before the Sustainable Development Goals, sug-
gested that there was a serious problem with
these calculations: the ‘poverty line’ miscalcu-
lated inflation, ignored a huge range of contex-
tual factors and overlooked significant areas of
necessary expenditure: “There is evidence to sug-
gest that the [UN and World Bank] poverty lines
underestimate the actual extent of poverty’
(DESA, 2010).

Why does this matter? In a nutshell, a higher
figure (say, US $2) ‘would have meant many mil-
lions more people being counted as living in
“extreme poverty”’ (Tide~ global learning,
2016). Instead, the needs of those ‘many mil-
lions’ risked invisibility. If they were not counted,
perhaps they did not count? There are plenty of
other such examples for this and other Sustainable
Development Goals. To critique them, however,
is not to render them worthless or invalid: only to
invite a scrutiny of what lies beneath surface
appearances. This is an ethical point which points
towards critical pedagogies, as we shall explore
later.

6.1.2 What Is‘Environmental
Justice’ and Where Does It
Come from?

I first came across the concept of environmental
justice through the work of Agyeman (2000),
who stated at the time that ‘environmental and
sustainability policy discourses and claims are
beginning to be re-framed. Instead of being
firmly allied to a “green” agenda, these dis-
courses are being refocused around notions of
justice and equity’. Agyeman (2000) pointed out
that ‘Environmental justice concerns have been
around since the Conquest of Columbus in 1492°.
He located the origins of the modern-day move-
ment in the 1980s and the struggles of working-
class communities in the USA, especially people
of colour, against dramatically disproportionate
levels of toxic waste dumping and other health-
threatening practices in their communities. By
the early 1990s, this had become:

a fully-fledged environmental justice movement. It
occurs from Alaska to Alabama and from California
to Connecticut, driven by the grassroots activism
of African-American, Latino, Asian, Pacific
Islander, Native American and poor white commu-
nities who are organising themselves around
LULUSs (Locally Unwanted Land Uses) such as
waste facility siting, and other issues such as lead
contamination, pesticides, water and air pollution,
workplace safety, and transportation. (Agyeman,
2000, p. 9)

In October 1991, the People of Color
Environmental Leadership Summit established a
set of criteria for environmental and social jus-
tice. Some successes followed, including the
establishment of a federal Office of Environmental
Justice (within the Environmental Protection
Agency), a National Environmental Justice
Advisory Council and the US Emergency
Planning and Community Right-to-Know Act.

People in other countries also began to explore
these ideas, and Boardman et al. (1999) as cited
in Agyeman (2000) offered ten ‘Proposed
Principles of Environmental Justice’ in the



76

B. Ballin

UK. These ten ‘proposed principles’ addressed
both local and global inequities, and, while all
remain pertinent, it is particularly worth consid-
ering the first two:

1. Environmental problems are a component of
social exclusion and an issue of social justice.
Most environmental pollution is unevenly dis-
tributed: even in rich countries like Britain, it is
normally the poor and disadvantaged who suf-
fer most as a result. Even where the effects are
more even, impacts are uneven as the rich can
more easily respond.

2. Communities and individuals should have a
right to know and the ability to respond to dis-
tributed environmental hazards. This means that
government should ... incorporate environmen-
tal objectives in area-based regeneration initia-
tives, work to strengthen participation and fully
involve communities in locally-based strate-

gies. (p. 14)

In 2012, the United Nations established an
advisory council with environmental justice as a
part of its remit (UNEP, 2012). Its remit is
founded on clear evidence that ‘increasing envi-
ronmental pressures from climate change, biodi-
versity loss, water scarcity, air and water
pollution, soil degradation, among others, con-
tribute to poverty and to growing social inequali-
ties’. However, without the ‘right-to-know’
asserted as a principle by Boardman et al. (1999),
those experiencing such social and economic
consequences have limited opportunities to
address the unjust situations that significantly
affect them.

6.2 Environmental Justice: Some

Educational Implications

This right-to-know is enshrined in US law and has
clear educational implications. In effect, the prin-
ciples of environmental justice assert an entitle-
ment for all (young and old) to know about the
factors that influence their lives (and sometimes
their literal survival). We have however also noted
some of the difficulties involved in knowing about
such things, be they access to balanced and mean-
ingful information or the need to engage critically
with grand-sounding statements such as those
related to the Sustainable Development Goals.

Vare and Scott’s (2008) distinction between
‘ESD 1 — learning for sustainable development’
and ‘ESD 2 — learning as sustainable develop-
ment’ is perhaps helpful to us here. ESD 1 is
about information provision and promoting ‘pos-
itive behaviours, which can be helpful where the
need is clearly identified and agreed’. ESD 2 rec-
ognises that not all information is straightforward
or uncontested and therefore highlights criticality
and creativity, aiming ‘to build capacity to think
critically about (and beyond) what experts tell us
and test sustainable development ideas, exploring
the contradictions inherent in trying to do the
“right” thing’. Vare and Scott (2008) emphasise
that these two forms of Education for Sustainable
Development (with their different epistemologi-
cal starting points) are mutually supportive,
rather than exclusive or competing. I shall later
offer practical examples of both.

As with Vare and Scott (2008), Boardman
et al.’s (1999) ten ‘proposed principles’ also cau-
tion sensitivity when employing ‘behaviour
change’ strategies, some of which are a familiar
part of many (ESD 1) environmental education
programmes. For example, asking people who are
struggling on low incomes to consume less might
be wholly inappropriate, as might telling them
how well-off people are in the ‘rich world” when
compared to other places (a wise friend once
memorably described this as trying to ‘obliterate
one injustice with another injustice’) (C. Cooper,
personal communication, 2000). As Principle 6
reminds us, ‘mechanisms designed to change indi-
vidual or corporate behaviour ... can be socially
regressive if applied in isolation’ (Boardman et al.
(1999) as cited in Agyeman (2000, p. 14).

Vare and Scott’s emphasis on ‘testing ideas’ is
particularly important. I would argue that any
effective process of sustainable development is in
itself a social learning process, where strategies
and ideas are developed in response to the chal-
lenges of sustainability, tested and reconsidered
as necessary. New and improved strategies and
ideas then arise. Without this cyclical and reflex-
ive element, action on sustainable development at
any scale becomes a form of unthinking activity.
So what are the implications of such consider-
ations for ESD? What might they mean for us as
teachers and educators?
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Environmental Justice
and ESD

6.2.1

The Sustainable Development Goals brought
together both environmental and socio-economic
considerations and (in their headline statements,
at least) significantly emphasised equity and
inclusion. This has something in common with
environmental justice. However, the starting
point for environmental justice is not universality
and holding the environment in equilibrium with
other factors, but a framing of the issues around
the specific injustices of a situation.

A similar state of affairs could be described in
relation to Education for Sustainable Development,
which in one sense is an attempted synthesis of
Environmental and Development Education: the
former traditionally emphasising field studies or
natural history and the latter, human development
and especially social justice, equality and power.
Education for Sustainable Development holds the
two paradigms in dialectical tension. Such synthe-
ses have been proposed many times (e.g. Greig
et al., 1987, 1989; Belk et al., 1992; Huckle &
Sterling, 1996; Fien & White, 2002-2009; Webster
& Johnson, 2008). The abundance of related
‘adjectival’ descriptions (e.g. world studies, edu-
cation for sustainability, global learning, global
citizenship, global education, etc.) has further led
to frequent confusion over terminology and para-
digms (Ballin, 2016b). Whatever the wishes of the
educational theorists, however, the more liberal
values of balance and universality have in practice
tended to have the upper hand over the more
socially radical framing of environmental justice.
Readily comprehensible programmes such as Eco
Schools and its many international counterparts
(Eco Schools Global, 2021) have often proved
more adoptable and adaptable than more challeng-
ing and contentious alternatives. In short, there has
in general been more of an emphasis on ‘ESD 1’
than ‘ESD 2.

It was against this background that three UK
organisations with an interest in both equality
and the environment decided to hold a consulta-
tive meeting with teachers on Environmental

Justice and Education: Black Environment
Network, the Environmental Law Foundation
and the teachers’ network Tide~. The event took
place in 2001 in Birmingham and was attended
by 12 teachers and educators (including myself)
plus a prominent environmental lawyer. As part
of this, teachers presented some questions and
issues raised by primary-age children (ages
5-11). This event highlights some crucial issues
about environmental justice and ESD. Table 6.1
(below) highlights some of these and matches
issues raised by teachers with those from chil-
dren. It could form a useful starting point for a
staff planning session in school. What would you
prioritise or change as a teacher? What issues are
students raising in your school? How do the
teachers’ and the students’ agendas match up or
differ? Why?

The list from teachers clearly highlights some
of the pedagogical dilemmas and potential pitfalls
involved in addressing potentially contentious
subject matter. The teachers raise several quite
proper concerns about possible bias, the need for a
supportive whole school approach and the rela-
tionship between environmental justice and both
the formal curriculum and the ‘hidden curriculum’
of a school’s values, practices and embodied rela-
tionships. One thing that strikes (and heartens) me
about the children’s issues in the table is how prac-
tical, concrete and to-the-point they generally are.
Rather than worry about policies and institutions,
they emphasise that they would like to be listened
to as there is a job of work that needs to be done
and there are things that they will need to know in
order to deal with it. This emphasis on positive
practical solutions as an antidote to environmental
anxiety corresponds with the findings of educa-
tionalist Alexander (2010) and neurobiologist
McAndrews (2018). All this is not to pretend that
these issues are simple for teachers to deal with.
Apart from their questions about why the needs of
some people appear to be prioritised over those of
others, the children’s list is however more aligned
with ‘ESD 1’ (where knowledge is clear and
uncontested) than ‘ESD 2’ (where it is less so)
(Vare & Scott, 2008).
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Table 6.1 Teachers’ and primary-age children’s issues about environmental justice

Teachers

Children

Children’s rights. There are serious environmental
justice issues which directly affect many children,
for example, children affected by asthma due to
airborne pollutants. (Do we help children see that
crime is not only about people stealing their
belongings but also about people stealing their
health?)

Safety. How do we create safe environments? What
roles are needed for children to feel safe?

Who will listen to us? As children, do we have rights? Can
we really get things done?

Our playground sometimes smells really chemically and
makes us feel sick. Should this be permitted? Is the smell a
real health hazard for us?

Local issues as an entry point for young people’s
understanding of the world — this includes issues
about the school itself.

Do traffic-calming measures create more pollution?

Why is the nearby factory covered in black soot? Who is
responsible for cleaning it?

Is the electricity pylon so close to our school a problem for
us? Who should we contact to find out about this siting?
Graffiti — how can we stop it? Where can we get security
cameras from? What do they cost?

Litter — where do we get more bins from? Who will pay?
Empty buildings — Why build more office blocks and houses
when so many are already empty? Who gives permission for
these buildings to be built and open land used up? This
leaves less space for people to use. What about the
homeless? Could they not be put into these buildings?

Power, empowerment and citizenship. The relative
powerlessness of children within adult
environments

Real citizenship leads to children challenging
authority — what is the role of a school in relation to
this? Where does it intervene, hold back, facilitate,
prevent, etc.?

Are children really listened to when environmental
justice/local issues come up? Are their views acted
upon? What can they do about it if they are not?
Student voice: having more say in the curriculum,
ownership of learning and the justice agendas they
pursue. (‘We’ll strike if we don’t!”)

Appropriate pedagogies: ‘justice’ is something that
a child has to discover for themselves: it is not
something that can be taught through transmission.
The risk of tokenism. Certain issues keep on
coming back without being resolved. Should we be
creating ‘false successes’? If so, do we sometimes
disempower children when we are trying to
empower them?

Why were only adults present at this consultation?
How can we be sure we are being listened to?

Why do some areas get problems like graffiti sorted out
quickly and others not?

Do the police take crime seriously in poorer areas?

The need for a degree of political literacy

A desire to avoid propagandizing. How do we deal
with contentious questions? (See Davies et al.,
2005)

We know what could be done, but who can help?
Access to services and information — where do you go to
deal with graffiti? litter? pollution?

An emphasis on a supportive whole school ethos
for such work.

Vision. Environmental justice embracing and
connecting a subject-led curriculum, as a key
purpose of the learning, rather than merely
supporting the subjects.

Source: Consultative meeting on Environmental Justice and Education (2001)
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6.2.2 Environmental Justice
and the Problem of Knowing

Because a right-to-know is such a central tenet
for environmental justice, we will now explore a
little bit more about the problem of knowing in
this context. My example analyses the knowledge
implications following a terrible fire that killed
large numbers of people in Sinai, a Nairobi town-
ship, in 2011 (Ballin, 2016a). It identifies four
problematic areas related to knowing:

e Access to knowledge. In this case, under-
reporting of the fire: very little print or broad-
cast news in the UK mentioned the event, and
little time or print space was given over to it. It
was therefore hard for many people in the UK
to even know that it had happened, let alone
find out any detail about it. (In comparison,
the deaths of two British tourists in Kenya on
the same day were widely reported.)

e Lack of data. Sinai was a marginal community
and many residents were undocumented.
When it comes to the real death toll (let alone
information on longer-term impacts), ‘the real
figure may well be unknowable’.

e Conflicted knowledge. There were contradic-
tory accounts of the event at the time and
especially about its causes. Who and what to
believe? How to weigh up these different per-
spectives? This is particularly important in an
era of ‘fake news’: What linguist Noam
Chomsky has called ‘the conflict of epistemol-
ogies’ (Polychroniou, 2020) and political
commentator Peter Oborne, ‘a nightmare epis-
temological universe’ (2021).

e Framing. Such events are often viewed from
countries like the UK through the prism of an
objectivist ‘single story’ about African coun-
tries (Adichie, 2009; Andreotti, 2013;
Wainaina, 2005). Because they fit into a famil-
iar narrative that is widely believed to be true,
they can reinforce a partial or biased view and
distort understanding.

The problem of knowing requires citizenly
and pedagogical care. The example from Nairobi
highlights a need for learners (and teachers):

e To be conscious of dominant frames when
tackling environmental justice stories.

* To realise that significant investigation may be
needed in order to reveal hidden or partially
obscured knowledge — it may well not be
‘handed to us on a plate’.

e To engage critically with what is presented
(e.g. inviting even very young learners to look
hard at images or texts and imagine what lies
‘beyond the frame”).

e To engage with multiple perspectives (and
indeed to recognise that often there may be no
single ‘correct’ authoritative view of a particu-
lar issue; sometimes we will need to hold such
perspectives in tension with each other or — to
borrow a metaphor from music — hear them
‘contrapuntally’) (Said, 1993).

The example of the Sinai fire emphasises that
‘we need both “felt understandings” and cool
analysis’ when engaging with such stories and
issues and the importance of narrative and imagi-
native modes of knowing in order to humanise
our understanding of them (Bruner, 1996; Ballin,
2016a). In the following pages, we offer some
suggestions for what all this might mean in prac-
tice. We opened this chapter with the stories of
Ella Kissi-Debrah and the Uttarakhand flood.
These two stories were chosen because they
frame air pollution and the climate crisis as envi-
ronmental justice issues. It is to these two issues
that we will now turn.

6.3 Teaching About
Environmental Justice
6.3.1 Issue 1: Air Pollution

The next few pages describe attempts at system-
atic and systemic change involving whole school
and classroom approaches to air pollution and
environmental justice in the UK. ‘The numbers
are chilling. Globally, air pollution cuts short
7 million lives every year: about 40,000 in
Britain, some 100,000 in the United States, and
upward of a million each for China and India’
(Gardiner,2019). As the Sustainable Development
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Goal headlines earlier reminded us, it is investi-
gating what lies behind these figures that most
sharpens our focus on the power lines of class,
race and environment. Here are some figures
from the early 2000s that highlight environmen-
tal justice aspects of UK air pollution.

e ‘The poorest families are twice as likely to be
in a neighbourhood with a polluting factory as
the most wealthy families’ (Friends of the
Earth, 2000).

e ‘Wards in the most deprived decile provide the
location for five times as many sites and
authorisations and seven times as many emis-
sion sources as wards in the least deprived
decile. Out of the 3.6 million estimated people
living within 1lkm of an IPC [Integrated
Pollution Control] site, there are 6 times more
people from the most deprived decile com-
pared to the least deprived’ (Walker et al.,
2003, p. 2).

e ‘IPC sites are also disproportionately clus-
tered together in deprived wards. As site and
emission clusters become more concentrated,
the bias towards the more deprived deciles
becomes more acute’ (Walker et al., 2003,
p-2).

* ‘Analysis of emission levels from IPC sites for
particulates and carcinogenic emissions to air,
show a disproportionate concentration of
emissions in more deprived areas’ (Walker
et al., 2003, p. 3).

Air pollution also highlights international
faultlines. One has only to compare Gardiner’s
mortality figures for India and China with those
for the UK and the USA. ‘It is said that being in
Beijing on one of their bad air days is equivalent
to smoking 40 cigarettes’ (Scott & Vare, 2018). A
look at real-time air pollution mapping at the
world air pollution website (https://wagqi.info)
quickly highlights where the ‘hotspots’ tend to be
found: above all, in industrialising, industrialised
and densely populated parts of the Global South.
As an illuminating exercise during a Geography
lesson, students could use these online maps and
data sets (or the ‘city dial’ at https://breathe-
life2030.0rg) to compare the air quality of places

around the world with that in their own area,
reporting back on what is different and why this
might be.

The following draws significantly on inter-
views with two organisations, who between them
have been creating system-wide approaches to
addressing air pollution injustice in schools.
These range from the macro (e.g. national pol-
icy), through local authorities and communities,
to the whole school and the individual classroom.
We will use this macro-to-micro framework for
describing their work, although there are signifi-
cant differences between the organisations and
their approaches.

Danielle Kennell is Air Quality Education
Officer for the East Midlands city of Leicester.
Her Twitter name of ‘Clean Air Girl’ says some-
thing about the hands-on and child-friendly
approach that she has adopted. It helps frame the
issue as something positive and solution-based:
about what a just or good life might look like,
rather than an unjust one.

Leicester is one of two UK cities where Black
and Minority Ethnic residents are in a majority.
The city prides itself on its ‘green’ credentials
and the local authority continues to maintain a
dedicated Environmental Education Team (2021)
with whom the Air Quality Education Officer
works closely. The Air Quality Education
Programme offers ‘a free tailored programme of
activity to suit your school’s needs and links into
the national curriculum’. This includes an impres-
sive array of free downloadable resources created
for students aged 4-16 (Leicester Air Quality
Education, 2021a, b).

Skips Educational is a Birmingham-based
Social Enterprise founded by ‘accidental author’
Ash Sharma. Skips provides resources with sup-
porting CPD programmes to several local author-
ities around England, often tapping into
contractors’ corporate social responsibility bud-
gets to help fund behaviour-change-orientated
activities. One of its most distinctive offerings is
workbooks for children to read with their parents,
thereby influencing a great many families. Its
website claims that 2,750,000 family members
were reached this way by February 2021 (Skips
Educational, 2021). This includes those deemed
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‘hard to reach’ by local authorities: itself a some-
what problematic term (Manchester Research
Hive, 2018). The Skips programme, ‘Clean Air
Cops’ (Sharma, 2018), directly addresses air pol-
lution. In 2020, Skips helped establish The
Westminster Commission for Road Air Quality,
including a working group on Education
(Westminster Commission on Road Air Quality,
2021). For this chapter, I interviewed Ash Sharma
and his colleague Lorraine Cookson.

6.3.1.1 Addressing the Big Picture:
The Westminster Commission
for Road Air Quality

The Westminster Commission is ‘trying to take a
joined-up approach to the issues’, linking
together education with research, policy, smart
monitoring, health outcomes, etc. These different
sectors are ‘bound by a deep-rooted belief that it
is every citizen’s inalienable right to breathe
clean air’, according to Commission Chair Barry
Sheerman MP (2021). In his interview, Ash
Sharma said that working as part of the
Commission has allowed them to open the agenda
up and ‘push government to do more’. This
includes resisting attempts to over-emphasise
individual behaviour change while evading gov-
ernmental responsibility. As Lorraine Cookson
explained:

they can’t keep pointing the finger at people and

saying it’s the individual that has to make the dif-

ference: there are things that people can do, but

there also have to be some huge things going on,

like replacing fleet vehicles with electric cars or
hybrids.

Ash Sharma added in his interview that busi-
ness also needs holding to account, whether this
means regulating the location of social housing
or addressing malpractice by car manufacturers
and vehicle testing centres (Client Earth, 2021).
In this, the Commission is also explicitly about
people’s right-to-know: ‘They are saying that is
vitally important for the nation to know what they
are up against with air pollution’. However, Skips
recognises that there can be blocks, whether poor
communications strategies from local authorities
and decision-makers, academics wishing to pro-
tect their work or the consequences of commer-

cial interests. With the other parties in the
Commission, they are piloting creative ways of
overcoming these hurdles.

6.3.1.2 Leicester City: A Local Authority
with Clean Air Equalities
on the Agenda?

Leicester’s Air Quality Education Programme is
embedded within a city-wide Action Plan that
prioritises action on transport emissions while
also contributing to the city’s Climate
Emergency Strategy. The Action Plan states that
air pollution levels from nitrous oxide in the city
are decreasing but still a cause for concern:
‘monitoring shows that levels of pollutants have
decreased from 80 pg/m? to 60 pg/m? in the past
few years but still not enough to meet EU thresh-
olds’ (i.e. 40 pg/m?®) (Leicester City Council,
2015). The plan also highlights diesel particu-
lates as an issue. An earlier Action Plan espe-
cially targeted an inner-city ‘Air Quality
Management Area’ which ‘correspond[s] to
areas of elevated social deprivation’ (Davies &
Scott, 2011). The 2015 plan focuses explicitly
on health inequalities:

People who live in more deprived areas are more

affected than people living in less deprived areas

even if they are exposed to the same levels of pol-

lution. Those who are already in poor health are

more affected by pollution than those who are

healthy. Air pollution is thus an equality issue and

tackling it will help to address Leicester’s health
inequalities. (Leicester City Council, 2015)

The 2011 plan had described educational
interventions as ‘““soft” initiatives’ whose impacts
are ‘not directly quantifiable’. Regardless of such
qualms, the Air Quality Education Officer post
was brought into being in 2018, and both Action
Plans have highlighted the contribution of
schools. The following quote from the 2011
Action Plan is worth highlighting: it clearly
chimes with ones from the climate justice exam-
ple at the end of this chapter and speaks reso-
nantly to a sense of environmental injustice:

Disadvantaged people tend to contribute least to

atmospheric emissions and also tend to be the

group least able to take action to address them.
(Davies & Scott, 2011)



82

B. Ballin

The Air Quality Education Programme is situ-
ated within the Transport section of the council,
which tends to orientate its work towards traffic
pollution, although the programme does also look
at emissions from wood-and-coal burning (a key
source of PM, s particulate emissions) and indus-
trial pollutants. In interview, the Education Officer
helped explain this focus: ‘school congestion is
one of the big contributors to poor air quality out-
side schools’. Schools are therefore prioritised in
relation to local congestion levels: in practice, this
tends to overlap with areas of high housing den-
sity and deprivation. It is interesting to set against
this the perception from Skips that the develop-
ment of ‘Clean Air Cops’ was sometimes steered
by nervous local authority officers away from
issues such as indoor pollution, wood burners
(Bland, 2021), industrial and waste-related pollu-
tion. As the interviewees explained:

The Transport people said, ‘we don’t want it, we

just want cars, cut it out’ ... we had a bit of a battle

to say it should be in (Lorraine).

The Health people said, ‘don’t scare the public,
don’t tell them it’s a poison playground’ (Ash).

(Compare Table 6.1, where children asked
explicitly if their playground was ‘poison’ — the
‘scare’ was already present in their minds.) Ash
related these concerns to the short-term anxieties
of councils and electoral cycles:

So we couldn’t mention the airport because it was

a polluter, we had to make it that it was the pas-

sengers in their cars on the way to the airport that
was the problem.

All this not only has an impact on people’s
right-to-know but also adds to their problem of
knowing.

6.3.1.3 Air Pollution: Community
Education and Whole School
Approaches
In the Skips interview, the right-to-know element
of air pollution was central:
The messages local authorities were giving out didn’t
make sense to the average person on the street. They

just thought it was another campaign, not something
that was happening to them already (Ash).

Skips cited the common experience of slow
carbon monoxide poisoning as experienced by
motorway drivers:

what is alarming is the lack of understanding about

the health issues that air pollution causes
(Lorraine).

With that in mind, while the Skips Clean Air
Cops programme works with children, its ulti-
mate intention is about communicating to adults
through providing materials that parents and chil-
dren will read together:

It’s too late if we are waiting for primary children

to grow up and take action, but nobody wants their

child to have bad health and it’s the parents who

are going to be driving the car or deciding to take
the bus (Lorraine).

This model is intended to go beyond the
widely adopted behaviour change strategy of
‘pester power’. Instead, parents and children
become co-learners, coming to understand the
issues and possible responses together:

We’ve got to get away from the idea that because

we’ve taught the child, the pester power will do ...

and stop thinking that education is only something
that happens in school (Lorraine).

While also adopting community-scale
approaches, Leicester’s Air Quality Education
Programme especially emphasises change at the
whole school level. It always starts with a whole
school or phase assembly, before moving on to
action-focused projects within the curriculum or
through extra-curricular EcoTeams. These
teams, involving both students and staff mem-
bers, are widespread in the city, linked to its
active promotion of the Eco Schools Programme.
The programme makes strong links to Eco
Schools themes of Transport and Healthy
Living, as well as explicit links to SDGs 3
(Good Health and Wellbeing), 4 (Quality
Education) and 13 (Climate Action). There is
support from the programme for schools to
develop their own Clean Air Plan. The Education
Officer also presents to schools governors, who
in England have an oversight responsibility for
the whole school.
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6.3.1.4 Air Pollution: Curriculum
Responses

In the interview, Skips recognised that teachers
often want support on issues like air pollution but
can lack time. Offering something that teachers
can ‘run with’ was therefore crucial and allowed
their programme to get beyond the narrow band
of existing enthusiasts, the ‘eco teachers’, and
also engage their colleagues. Recognising a simi-
lar need, the Leicester programme includes activ-
ities, workshops, assemblies and resources that
can be delivered by a visiting presenter or a
teacher (e.g. as an ‘off-the-shelf” lesson plan or
assembly presentation). Many of these activities,
slides and plans can be freely downloaded from
their website (Leicester Air Quality Education,
2021b).

In interview, the Air Quality Education Officer
related how, when leading sessions in person, she
was keen to lead by example: dressing in a track-
suit to highlight active living and travelling to
school by bicycle, walking or public transport.
Students often asked her about these things and
expected her behaviour to match up to what was
being said. The thematic structure for the
Leicester programme (Leicester Air Quality
Education, 2021a, b) runs across all age groups,
from 4-5 to 16+, as follows:

1. Basic knowledge — what air pollution is
(including seasonal as well as human impacts
on air quality; understanding air pollution
sources).

2. Understanding impact — how it affects our
health and environment.

3. Action — based on that knowledge and under-
standing, what you can do about it.

As part of (1) ‘Basic knowledge’, there is a
focus on sources of air pollution, including activ-
ities which sort out natural from human causes
and then consider what can be done about them.
As the Education Officer says, ‘there are so many
pollutants! I say to the kids, What about volca-
noes? Paint? Dust? Sea Salt? Sandstorms?’.
Older children look at how air pollution can be
measured, so as to better understand, for exam-
ple, the different significance of a temporary

local ‘spike’ in pollutants (such as occurs in
England after ‘fireworks night’ on 5 November)
and longer-term trends.

The  Education  Officer found (2)
‘Understanding impact’ the hardest element to
resource: ‘you really struggle to find anything
that’s easy to digest, although there are some
quite hefty scientific papers on it’. From a ‘right-
to-know’ perspective, it is highly significant that
the programme is making such information
accessible and taking it beyond the realm of tech-
nical specialists and policymakers: addressing
precisely the sort of information deficit that was
highlighted in the death of Ella Kissi-Debrah.

(3) ‘Action’ includes popular ‘Park and Stride’
and ‘Switch off your engine (anti-idling)’ cam-
paigns and a schools award scheme. As the
Education Officer explains, ‘it’s teaching people
about the important things that we can do some-
thing about’.

An annual Clean Air Day features street clo-
sures around a selected school (Fig. 6.1). It is per-
haps noteworthy that the street closure outside an
inner-city school (on a through-route) had more
impact that that outside a suburban school
(situated on a cul-de-sac, where parking was
largely displaced to neighbouring streets).

One programme innovation is the creation of
Walking Maps that use isochrones. These show
how far someone can walk in a particular time
period (Fig. 6.2). In the interview, the Education
Officer outlined how it works:

you have the school in the centre and you can map

your house if you live nearby, map a route to

school, challenge yourself and your friends: a

10-minute walk, then up to a 15-minute walk and
SO on.

The Education Officer explained that actions
in the programme are organised like a gradient
scale: starting with one thing that you could do
right now, like switching something off and
reducing pollution from a power station, and then
something you could do next week, like Park and
Stride or finding a different way of getting to
school, and then in a term, like a Walk to School
Day. In doing this, students are also moving from
small-scale individual actions to collective whole
school and community responses. There is also
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Fig. 6.1 Clean Air Day street closure at a Leicester Primary School. (Photo taken from Leicester City Council with
their permission)

an implicit progression in learning complexity
within the programme: what and how students
learn as they get older. This could to some extent
be seen as a movement from more ESD [-type
activity to integrating some elements of ESD 2
which invite a greater degree of critical reflection
and creativity and which touch on questions
about the deeper underlying causes at play (and
thus more explicitly on questions about environ-
mental justice). Programme interventions with
Infant children (ages 4-7) have moved away
from formal presentations to using props.
Language development and basic understandings
are key. Having introduced a puppet called ‘Clean
Air Clive’ (Fig. 6.3), the Education Officer
reflects that:

what was fascinating was how articulate [young]

children could be about poor air quality and air

pollution after they had engaged with a puppet, the

amount they had retained and could talk about,
retell it in their own words.

Building up to this, children complete unfin-
ished sentences, such as ‘Clean Air Clive says

s

.’, and then explore Clive’s ‘Top Tips for
Clean Air’. They go on to make their own post-
ers and to stage a social media photo shoot. As
students move into Junior and Secondary classes
(ages 7 plus), the programme begins to focus
more on the formal curriculum: Science,
Geography and English (e.g. letter-writing to
parents or the mayor). A module on the History
of air pollution ‘gets a really good take-up ...
let’s talk about the Romans and how they were
polluting the air with lead” (Education Officer).
Activities aimed at older students include more
sophisticated investigations (Where does pollu-
tion come from? How do we measure air qual-
ity? How do we improve air quality? Studying
and measuring lichens for evidence of air qual-
ity). An ‘air pollution catcher’ Geography/
Science activity is very popular with students
aged 11-14. For this, students draw something
that represents clean air (e.g. a plant, a cloud) on
a sheet of waterproof paper. The picture is then
coloured in with petroleum jelly. Students pre-
dict where most pollution will be coming from,
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Fig. 6.2 Walking map for a Leicester Primary School

and catchers are hung up at corresponding
points around the site. Students revisit their
catchers a few weeks later and inspect them for
evidence of pollution.

There are clear ESD 2 (critical thinking) ele-
ments to such problem-solving activities for stu-
dents aged 11-16 as evaluating which electric car
would be best to buy. ESD 2 is even more clearly
present in the activities, ‘Behind the headlines:
can we work out which are reliable?’. These
activities aim to help students sort fact from fic-
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tion: thereby directly addressing the ‘problem of
knowing’ (as highlighted in the discussion above
about accounts of the Nairobi fire). As part of
learning how to work scientifically, students
engage critically with sensational news headlines
about air pollution. They use two acronyms to
critically evaluate the research examples and how
they are being presented: SMURF (Sample,
Measures, Unbiased Research, Funding) and
CASES. The latter asks if the way the evidence is
reported is:
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Fig. 6.3 Clean Air
Clive joins a ‘walking
bus’. (Photo taken from
Leicester City Council
with their permission)

e Contradictory or consistent?

e Accurate?

e Sourced clearly, accessibly and transparently?
e Fxaggerated (overstated or embellished)?

e Selective (one-sided)?

This offers a really useful framework for look-
ing at other environmental justice issues and how
they are reported, whatever the curriculum area.

In his interview, Ash Sharma said that it has
been important for Skips to engage teachers
through other concerns: sustainability, the envi-
ronment and safe travel: ‘you couldn’t just run a
Clean Air Day — nobody would turn up’. Clean
Air thus became one element of a wider CPD
programme that particularly emphasised the key
knowledge that the teachers would then go on to
teach children. Action-planning also took place
as part of that wider agenda. The offer of sets of
complimentary Clean Air Cops books helped
attract many schools. Like the Leicester pro-
gramme, Clean Air Cops has been more about
analogue than digital learning. Skips asserts that
this is especially true when it comes to activities
that parents and children will do together:

With young children, pen and paper still works
best ... books give you a structure (Ash).

The Clean Air Cops book itself (Sharma, 2018)
is engaging and clearly rooted in an ESD 1 para-
digm: sharing well-established knowledge with an
audience of parents and children, so as to promote
particular behaviours (especially for the parents).
The Skips approach originally grew out of Ash
Sharma’s need to explain the world to his young
daughter, and this grounded and child-friendly
rationale remains the book’s hallmark. Children’s
and parents’ right-to-know is absolutely at its
heart. The ‘air pollution harms your health’ page is
here reproduced with permission (Fig. 6.4).

These examples of air pollution education
especially emphasise the right-to-know agenda at
the heart of environmental justice, although some
of the strategies aimed at older students also
begin to address the more complex ‘problem of
knowing’. The following examples of educating
around the closely connected issue of the climate
crisis build further on such strategies, moving in
the process from a greater emphasis on ESD 1
and information provision to ESD 2, critical
engagement and the testing of ideas.
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Air pollution harms your health

It can give you bad skin. It can give you asthma and
increase asthma attacks.

It can give you a sore throat, It can cause wheezing and
a cough and itchy eyes. difficulty in breathing.

It can cause elderly people

to become sick very quickly.
Alr pollution can cause cancer in your It can effect how you think and can cause
lungs and in other parts of your body. you to suffer dizziness and headaches.

Babies can be born smaller and less healthy. It can cause heart problems for people of all ages.

\_

Fig.6.4 ‘Air pollution harms your health’: a page from Clean Air Cops. (Photo taken from Skips Educational with their
permission)

6.3.2 Issue 2: Teaching About sistent but human-forged lines of international
Environmental Justice - injustice, for example, between sub-Saharan
The Climate Crisis Africa and the Global North:
) o Africa is more vulnerable than any other continent to
The climate crisis throws global fault-and-power changing weather patterns despite playing barely any

lines into particularly sharp relief: especially per- part in climate change. (BBC World Service, 2021)
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In Africa, temperatures in regions are rising 1.5
times faster than the global average. This in turns is
leading to severe droughts, intense heatwave,
floods, depletion of natural resources, cyclones and
the resultant effect is the displacement of people
from their livelihoods. (Adenike, 2021)

The climate crisis has also been powerfully framed
as an issue of generational justice.

Now we probably don’t even have a future any
more. Because that future was sold so that a small
amount of people could make unimaginable
amounts of money. (Thunberg, 2019)

No-one suffers more from a change in climate than
a child. (Fore, 2021)

These claims have an emotional resonance that
speaks strongly to young people and their sense of
justice, their need-and-right-to-know. It is not acci-
dental that educational change has been one of the
demands of youth climate strikers throughout the
world (e.g. UK Student Climate Network, 2021).

What might a meaningful educational
response to the demand for climate justice look
like? How might it go beyond an ESD 1 model of
information-giving and individual behaviour
change into deeper learning that really embraces
criticality, creativity and learner agency? In an
attempt to answer these questions that
complements what has been said about air pollu-
tion, I will adopt a framework of four lenses or
‘Opticas’ from the network of Catholic Schools in
Madrid (Oliveros Palomo, 2016; Ballin, 2016b).

e The magnifying glass opens up the issue.

* 3D glasses invite us to look at the issue from
different perspectives.

e The microscope subjects it to
thinking.

e The telescope helps us visualise solutions.

critical

With the magnifying glass, learners begin to
ask questions about what climate change is and
how it works: the greenhouse effect and the basic
science and geography of the issue. There are
plenty of existing resources that can help with
this, which is incidentally the point beyond which
many education systems go no further (for some
well-referenced and accessible sources, see Gore,
2006; Jackson, 2020; Nelles & Serrer, 2021).
Such learning need not be confined to secondary
sources: for example, learners might undertake

their own investigations, taking weather mea-
surements or observing, recording and compar-
ing seasonal change.

Using the microscope, learners subject the cli-
mate crisis to critical scrutiny and explore why it
matters. For example, they evaluate different
timelines to zero carbon emissions and consider
why some people favour terms like ‘net zero’;
they look at the differential impacts of climate-
related events on the UK and Africa, where ques-
tions of justice come sharply into focus; they use
a ‘mystery’ to explore complex chains of cause
and effect across the globe: for example, between
Leicester in the UK and the floods in Uttarakhand
(Table 6.2).

‘Mysteries’ originate from David Leat’s work
on thinking skills (Leat, 2001). The example in
Table 6.2 is best used as a framework for con-
structing your own mystery as a teacher, building
in real information from local places. The aim of
a mystery is for students to work in small groups,
sorting varied evidence into ways that make
meaningful connections. The mystery offered
here as a learning activity is suitable for students
aged 9-14. It can be simplified for younger stu-
dents by removing a few less pivotal statements,
although it should not become a closed activity
where students create a single ‘correct sequence’.
Longer statements, including real extracts from
source materials, are useful with older students.

Issue or Case Name: The climate crisis: a
mystery.

Subjects: Geography, Science, Social Studies.

Materials: See Table 6.2.

Learning Objectives: To critically explore poten-
tial connections between students’ own lives
and a disastrous environmental event else-
where in the world.

Background of the Topic: Events leading up to the
floods which destroyed the Rishiganga
Hydroelectric Project in Uttarakhand, 2021.

Description of the Activity: In this particular mys-
tery, students are invited to do three things,
using statements from Table 6.2 which have
previously been cut up into individual cards:
1. Find out how Anam gets to school each

day and why Adrika’s family experienced a
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Table 6.2 Mystery. Anam’s journey to school and
Adrika’s power cut

There was a power cut while Adrika was watching a
Nature programme on TV

The exhaust fumes from diesel cars have been linked
to poor air quality and health problems

Anam’s father drives an old Volkswagen car that runs
on diesel, but he hopes to replace it as soon as he can
afford to

Carbon dioxide is the main greenhouse gas, linked to
global warming

A person came to school with a puppet to explain why
walking to school is a good idea

Diesel is a fossil fuel

Adrika’s family love to get together on Sundays to
watch wildlife documentaries

After dropping Anam off at school, her father carries
on to work

Sometimes, if there is a lot of traffic, Anam’s father
stops the car outside and leaves the engine running
while she gets out

Adrika and her family live in the Chamoli District of
Uttarakhand, India

Anam’s little brother has bad asthma: the family are
thinking of moving to the countryside for his health
Scientists at the University of Geneva have warned
that global warming may lead to more frequent
avalanches in the Himalayas

Anam goes to school near Abbey Park in Leicester

The emissions from diesel and petrol produce carbon
dioxide and other gases

Anam’s father drives her to school. They love to listen
to story tapes together on the way

On Sunday 7 February 2021, a Himalayan glacier
burst in the Indian state of Uttarakhand

Scientists believe that huge ice blocks broke off the
glacier due to a temperature rise
The water from the glacier flooded a huge area

The floodwaters destroyed a dam at the Rishiganga
Hydroelectric Project, leaving many people missing or
dead

When the ice blocks broke, a huge amount of water
rushed downhill

Scientists have known for a long time that global
warming is causing glaciers to melt

The Hydroelectric Project supplies energy to
neighbouring towns and villages

Anam’s family love to get together on Sundays to
watch wildlife documentaries on television

A busy ‘A’ road leading to Leicester city centre runs
past Abbey Park

power cut one Sunday (are there things
here that we recognise?).

2. Organise statements to show some possi-
ble connections between these two events
(how do they feel about this?).

3. Start thinking about possible solutions to
any problems they may have encountered
in reading the statements. Some of these
might be immediate and local (e.g. travel
to school) and others longer-term and big-
ger in scale (e.g. changing technologies).

Evaluation or Discussion: This should not
become a closed activity where students cre-
ate a single ‘correct sequence’.

Using 3D glasses, learners explore the issue
‘contrapuntally’ (Said, 1993), looking at differ-
ent perspectives. For example, building on the
mystery: if Anam and Adrika were texting each
other, what would they say? (Children can play-
act this before writing down ideas.) What might
these girls then say to their parents? How might
the parent respond? (This can be done as ‘hot-
seating’ or with the teacher in role as a parent.)
Older students could follow online news reports
(e.g. using the web site http://www.headlinespot.
com/international/) about what people are saying
in different places about the flooding in
Uttarakhand (or in the lead-up to a climate sum-
mit). Younger children might use a story such as
‘The Giant’s Embrace’ (Big Brum, 2021) to
explore different perspectives on needs, wants
and care. Another thinking skills activity, “Talking
Graphs’, involves students giving voice to data,
thereby linking science and mathematics to
human stories. What might an Indian hydro plant
worker say about the difference between per cap-
ita CO, emissions in their country and those in
the USA? How might an American politician
respond? What about an American environmental
justice campaigner? Where might their different
ideas come from? What interests are involved?
(How about our own ideas, our own interests?)
What do we think and feel about these different
perspectives? What are the common strands that
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can be built on between these people and the dif-
ferences to be resolved? This takes learners from
surface-level phenomena through to questions
about underlying value systems.

And so to the telescope. Based on what we
now know, what can we do about it? The Madrid
schools that came up with the ‘épticas’ also pro-
duced a poster bearing the motto ‘Changing the
world begins with the imagination’ (Oliveros
Palomo, 2016). How imaginative can students be
about this? Or their teachers? If intergenerational
injustice is part of the problem, how far can adults
allow themselves to go in empowering learners
about these questions, which lie at the heart of
their futures? Hart’s Ladder of Participation
(Table 6.3) is a useful tool for us in this respect:
as we move up the rungs, how far can we really
enable learner agency?

As well as the geography and science of the
issue, students could devise technical solutions
through a STEM challenge in design and tech-
nology, consider personal action and morality in
Personal Social and Health Education and
Religious Education and investigate the decision-
making processes at climate summits. They
might write persuasive texts to send to local del-
egates and decision-makers. As exemplified by
the examples above about air pollution, they
should try and — as importantly — test practical
changes in their own lives, homes and schools.
This is also a chance for students to purposefully
share their learning with others. For example,
they could create a digital story about the future
that they want (Change the Story, 2021). This sort

Table 6.3 Hart’s Ladder of Participation (Hart, 1992)

8 | Child-initiated, shared
decisions with adults

7 | Child-initiated, but directed
by adults

6 | Adult-initiated, shared
decisions with children

5 | Children and consulted but
informed

4 | Children are told what to
do, but informed

Degrees of
participation

3 | Tokenism Degrees of

non-participation

2 | Decoration

1 | Manipulation

of social interaction should also be considered as
a form of meaningful action. The key thing here
is that all the critical and creative thinking (ESD
2) from the magnifying glass, microscope and 3D
glasses Opticas is feeding back into and enriching
informed action (ESD 1). This action can then be
tested and evaluated on the basis of what has
been learned: ESD 2 again, ‘empowering chil-
dren not only as learners, but also as confident
citizens’ (Vare & Scott, 2008). To reiterate a
point made earlier, this conceptualises sustain-
able development itself as a social learning pro-
cess: Learning as Sustainable Development.

In all this, the ‘lenses’ themselves can serve as
tools for students’ meta-learning: exploring how
they have learned. In reviewing the ways they
have learned about the climate crisis, students
may well devise further questions for the future.
On the way, they will have developed learning
strategies that they will be able to apply to other
environmental injustices and the crucial question
of how to construct a more just, equal and sus-
tainable world.

6.4  Conclusion

This chapter began with two tales of environmen-
tal injustice. Such tales raise quintessentially
‘wicked” questions about how we understand the
world and address these matters as educators.
They also raise challenges about how we under-
stand Education for Sustainable Development:
proposing that it is not so much as a collection of
uncontested knowledge sets to be transmitted
from teacher to learner, but rather a form of
social, active, agentic and self-critical learning
that in itself forms a crucial contribution to social
justice and sustainability. This locates environ-
mental justice as an essential educational con-
cern, but one that is often and intrinsically in
tension with many established educational and
societal norms. I hope that this chapter ends with
the reader having a better sense of some of the
real-world and pedagogical questions involved in
addressing environmental justice issues with
children and young people and having become
familiar with some practical and adaptable strate-
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gies that will empower learners to realise their
right-to-know about the things that impact on
their lives, to begin to address the problem of
knowing about these things and to begin to work
towards actual environmental justice personally,
locally and at a global scale.
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Abstract

This chapter presents ideas for teachers about
how to implement ESD in their classrooms.
The essential purpose is to raise awareness of
the United Nation’s Sustainable Development
Goals for all and what could be done as indi-
viduals focusing on taking responsibility as a
person in this system. Furthermore, it aims to
help students develop consequential thinking
skills concerning habits of mind, eating eco-
logical food, recycling materials, and explor-
ing water quality. A brief review of the
literature discusses the importance of pur-
posefully integrating of education for sustain-
ability into the curriculum. To guide teachers
and facilitate implementation and integration
of ESD into elementary and middle school
level, educators are provided lesson plans;
ideas and experiences are provided in this
chapter with the support of theoretical founda-
tions and a review of the literature. The
approaches to be covered are mainly problem-
based, inquiry-based, cooperative, and experi-
ential learning strategies.
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7.1 Introduction
From the journal of Armagan Ateskan

Date: 1 January 2021, Friday

Place: Ankara, Turkey

Time: 13:30

Temperature: 13.1 °C (January average tem-
perature: —0.6 °C)

I have been walking around this lake for
20 years for different purposes: pleasure, fitness,
and field trip with pre-service teachers, middle
and high school students, and college students.
This is an artificial lake made to meet a factory’s
water needs in the 1980s. Hence, the factory has
provided water from the municipality, it has been
only used for the campus’s irrigation needs.
Several basins and streams feed the lake and
water from the campus field. While the pond is
full of water, the area is approximately 40 square
kilometers. The average depth is about 10—12 m.,
the volume is 400-500 cubic meters, and the
deepest point is around 15—16 m. Today, while 1
was walking around the lake, I took the photo-
graphs below in Fig. 7.1 and felt so sad and frus-
trated. Several questions were raised in mind.
How did it happen? Why is the water level so low
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Fig. 7.1 The views of the lake. (Photos taken by the author)

at that time of the year? What will happen in the

future if the water level continues to decrease?

The answer to the last question is simple, water

shortage!

While I was thinking about these questions
and answers, 1 remember the lines of Hikmet
Birand’s  [Turkish  botanist,  writer] in
Conversation with Juniper Tree book:

— How much water do you consume? And then
how do you consume water? Literally, you are
consuming too much water, and I did not
know that.

— I am one of the ones that know how to save
water. Right now, it is spring, the season of
rain, the soil has enough water to supply us. I
consume 15-20 kilograms of water daily.
When the water level decrease in the soil, |
can decrease my consumption of water.

— If the water in the soil decreases and then
depleted?

— In that case, our roots cannot get the same
amount of water that evaporates from the
leaves, the water balance is disturbed, and it
will be easily observed from our leaves; they
will be withered and fade. If the water balance
is not fixed, the leaves will get dry, and then
the plant will die. (Birand, 2014, pp. 51-52)
It is so discouraging to see that the nature is

dying and the world is changing. Let me go back

to the questions and have some more: How do
you envision the world to be like 30 years from
now? What do you want your world to be like?

Which of our current practices will contribute to

a positive outlook? What should we be teaching

our children today to help them create a sustain-

able tomorrow?

These questions are an important part of ESD.
ESD provides people with the knowledge, skills,
dispositions, and opportunities to promote a
healthy and livable world. It is a holistic and
systems-based approach to teaching and learning
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(Sterling, 2001; Tilbury et al., 2005) that inte-
grates social justice, economics, and environ-
mental literacy. We begin by examining our
current ways of thinking and acting. We then seek
to understand and appreciate the interconnections
and systems of how our environment works. We
are encouraged to become more conscious of our
habits, so we become more conscientious of our
needs and wants. The ultimate outcome of ESD is
to sustain both human and natural communities.
The United Nations (UN) identified 17
Sustainable Development Goals (SDGs) to live
in a better and sustainable world. These goals are:

Goal 1. End poverty in all its forms everywhere.

Goal 2. End hunger, achieve food security and
improved nutrition, and promote sustainable
agriculture.

Goal 3. Ensure healthy lives and promote well-
being for all at all ages.

Goal 4. Ensure inclusive and equitable quality edu-
cation and promote lifelong learning opportu-
nities for all.

Goal 5. Achieve gender equality and empower all
women and girls.

Goal 6. Ensure availability and sustainable man-
agement of water and sanitation for all.

Goal 7. Ensure access to affordable, reliable, sus-
tainable, and modern energy for all.

Goal 8. Promote sustained, inclusive, and sustain-
able economic growth, full and productive
employment, and decent work for all.

Goal 9. Build resilient infrastructure, promote
inclusive and sustainable industrialization, and
foster innovation.

Goal 10. Reduce inequality within and among
countries.

Goal 11. Make cities and human settlements inclu-
sive, safe, resilient, and sustainable.

Goal 12. Ensure sustainable consumption and pro-
duction patterns.

Goal 13. Take urgent action to combat climate
change and its impacts [n 10].

Goal 14. Conserve and sustainably use the oceans,
seas, and marine resources for sustainable
development.

Goal 15. Protect, restore, and promote sustainable
use of terrestrial ecosystems, sustainably man-
age forests, combat desertification, and halt and
reverse land degradation and halt biodiversity
loss.

Goal 16. Promote peaceful and inclusive societies
for sustainable development, provide access to
justice for all, and build effective, accountable,
and inclusive institutions at all levels.

Goal 17. Strengthen the means of implementation
and revitalize the Global Partnership for
Sustainable Development. (UNESCO, 2017)

SDG4 and specifically Target 4.7 highlighted
“by 2030 ensure all learners acquire knowledge
and skills needed to promote sustainable devel-
opment, including among others through educa-
tion for sustainable development and sustainable
lifestyles, human rights, gender equality, promo-
tion of a culture of peace and non-violence,
global citizenship, and appreciation of cultural
diversity and of culture’s contribution to sustain-
able development.” The next section discusses
how sustainability topics can be included in the
curriculum to contribute to the sustainability lit-
eracy of today’s children.

7.2  ESD Integration

Although more people are appreciating the need
for ESD, administrators, policy makers, and cur-
riculum planners need to consider how to ensure
it is included in the school curriculum. Teachers
can include concepts related to sustainable devel-
opment in their lesson plans in a variety of ways.
They can reference environmental and health
issues during classroom discussions. They can
use sustainable development to illustrate con-
cepts in their subject area. They can help students
analyze problems related to equity and justice.
Teachers sprinkle these references throughout
their lessons, but sometimes they are blended
more thoroughly to the point where their connec-
tions are seamless. The term for seamless inclu-
sion of one topic into another has been labeled
infusion by some practitioners (Ramsey et al.,
1992). Lane (2006) conducted a study to investi-
gate the practice of environmental education
(EE) infusion. While her research focused on
environmental education, her findings can be
applied ESD. Essentially, she concluded there are
three ways to include topics related to sustain-
ability in different subject areas. They can be
infused, inserted, or integrated. Lane defines
these terms as follows:
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* Insertion: To add separate activities about the
environment into the curriculum

e Infusion: To blend environmental concepts
into existing lessons when the opportunity
arises

e Integration: To intentionally design lessons to
include environmental concepts

Professional environmental educators advo-
cated for infusion with the hope the concepts and
topics related to the environment would permeate
the curriculum and become more embedded and
less easy to remove. The infusion approach may
be ideal because it does not require significant
changes to the existing curriculum. In essence,
because sustainability is so pervasive, it is seam-
lessly included in the subject area teaching mat-
ter. However, its very pervasiveness — one of its
key strengths — might also be its primary short-
coming. Teachers may report that they do not
teach about sustainable development, when in
fact they do; they just do not recognize since it
was not a part of their professional development
experience (Borg et al., 2012; McKeown, 2013;
Redman, 2013).

Teachers may also “insert” or add standalone
activities related to sustainability to the teaching
plans. Government agencies in the United States
produce environmental education activity guides,
such as Project Wild (https://www.fishwildlife.
org/projectwild), Project WET (https://www.pro-
jectwet.org/), and Project Learning Tree (https://
www.plt.org/), that are ideal for “adding” a les-
son to a unit or possibly replacing one lesson
with another. The Turkish Environmental
Education Foundation (http://www.turcev.org.tr)
and the Regional Environmental Center (REC):
Green Pack Project (https://www.rec.org/index.
php) include materials that involve syllabuses for
teachers’ use, games, information documents for
students, and visual materials for education for
sustainable development. Teachers are informed
how to use these documents and how to integrate
them into their lessons. The Eco-School project’s
content assures cooperation between teachers
and managers of schools and school and private
and public sectors. The problem with this

approach is that just as easily as the activities can
be added, they can be taken out. Another short-
coming is that rather than permeating a curricu-
lum, sustainability topics might occur in isolated
bits and pieces here and there throughout a child’s
K-12 learning career.

Therefore, when topics related to sustainabil-
ity are inserted or infused, it is most likely that
these concepts are addressed in a hit or miss fash-
ion throughout students’ K-12 learning experi-
ence. This piecemeal nature of sustainability is
compounded because not only might teachers
within a single class randomly use activities but
some teachers may also choose to exclude educa-
tion for sustainability altogether. Another short-
coming of infusion and insertion is that there is
no assurance that its goals are being met.
Therefore, both the insertion and the infusion
approaches have the ability to include sustain-
ability concepts in the curriculum, yet both have
their shortcomings. Infused concepts can be so
diffuse that it is not apparent, and inserted activi-
ties do not guarantee a sequential K-12 experi-
ence in sustainability. In both cases, they might
be lost or omitted from the curriculum without
intentional planning to address Sustainable
Development Goals.

In her study, Lane (2006) concluded that the
ideal approach for ensuring environmental con-
cepts in the curriculum might be integration. She
explains that integration is intentionally design-
ing lessons to include concepts from one or more
other disciplines. In this case, the goals for sus-
tainable development need to be deliberately
included in the curriculum. Lane compares inte-
grated concepts and topics from different disci-
plines to a piece of rope. Although the topics
from different disciplines are intertwined, the
individual fibers and braided strands are still dis-
cernable. This represents how with integration
the elements of the combined disciplines are
interdependent but still unique. While a thor-
oughly infused topic might become lost, a new
product is created that highlights key aspects of
the product sources with integration. Furthermore,
unlike insertion, with integration, the topics are
connected and even dependent on each other.
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Integration can occur in a single classroom
with one teacher pulling together interdisciplin-
ary concepts into a single lesson or unit, or a team
of teachers can work together to create an inter-
disciplinary curriculum. These teachers can teach
a class together, or they can work cooperatively
in separate classes given that they teach the same
student population (i.e., the same group of stu-
dents travels from one class to another).

All subject areas can promote awareness of
Sustainable Development Goals. Students in the
social sciences can discuss global and regional
environmental issues, language arts students use
their writing and communication skills to pro-
mote environmental awareness, and participants
in STEM apply science, technology, engineering,
and mathematics to design projects to support
sustainable development. It should be recog-
nized, however, that some concepts and skills are
more easily integrated into subject areas than oth-
ers. For example, research skills may be more
suitable for an advanced science or social studies
class. Nevertheless, many subject areas can pro-
vide foundational skills needed for research; for
example, in science classes, students can enhance
observing, measuring, and recording skills
needed to investigate environmental and societal
issues. The interrelationship and interdependency
of skills and knowledge related to achieving sus-
tainable development provide further support for
the need for purposeful curriculum planning and

collaboration among teachers from many
disciplines.
7.3  ESDTeaching Strategies

Sustainable development includes hot issues and
complicated systems; therefore, teachers need an
extensive range of ESD teaching strategies to
support students’ place-based (Sobel, 2004;
Smith, 2007), active, and experiential (Kolb,
1984) learning. Some of the strategies include
case studies, role-plays, projects, debates, experi-
ments, lectures, guest speakers, field trips, simu-
lations, computer-based  activities,  group
discussions, and reading activities (Corney,
2006). Students will use their communicative,

critical thinking, creative thinking, collaborative,
cooperative, and systems thinking skills in all of
the activities designed.

Problem-based learning strategies and espe-
cially community-based problem-solving assist
students in acting on a local problem that they are
concerned with to promote ESD. This helps both
students and teachers to use experiential and
research-based strategies for a sustainable future
via developing goals for citizenship. According
to some of the studies, there are nine main steps
for community problem-solving: exploring the
community-based problem, selecting the prob-
lem (the students may use some resources to find
out the problem, such as questionnaires, observa-
tions, and interviews), evaluating students’ skills
and developing them, carrying out a research,
developing a vision, planning the action, taking
an action, evaluating the action, and making
alterations (Torrence, 1995).

Inquiry-based learning is a teaching strategy
where the learners find out an answer to their
questions by following the procedures, formulat-
ing hypothesis, and testing them by using scien-
tific methods (Keselman, 2003; Pedaste et al.,
2012). These investigations require learner’s
active participation and taking responsibility of
his/her learning. For the benefit of ESD, use of
inquiry-based learning may encourage students
to explore more and facilitate in-depth under-
standing (Justice et al., 2009).

7.4 Examples of Implementing

ESD in the Classroom

The rest of this chapter includes three sets of
learning experiences to implement ESD with stu-
dents. These experiences are problem-based,
inquiry-based, and discussion-based learning
strategies. They all involve students working col-
laboratively. The experiences are based on actual
learning experiences used by teachers, the
authors, or pre-service teachers.

Each learning experience has been related to
one or more of the UN SDGs. Furthermore,
learning objectives for these goals, developed by
UNESCO (2017), are identified and labelled as
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Cognitive Learning Objective (CLO) or Social-

Emotional Learning Objective (SELO) or
Behavioral Learning Objective (BLO). For
example, SDGI11.CLO5 means Sustainable

Development Goal 11.
Objective 5.

To integrate these experiences into different
subject areas, teachers will need to review the
objectives and activities and relate them to their
course objectives. Furthermore, teachers will
adapt and adjust them based on their students’
learning needs and available resources. These
experiences are presented here to help educators
start thinking about different ways sustainability

Cognitive Learning

can be integrated into students’ learning
experiences.
7.4.1 Exploring Sustainability

of the School, the Local
Community, and Abroad

This set of learning experiences includes four
examples of activities developed by classroom
teachers. After a 5-day workshop on integrating
education for sustainability in the classroom
given by experts in the area, primary and middle
school teachers were asked to develop and share
activities they developed and implemented with
their students.

e Example Activity 1: Let the Wastes Not Be
Garbage
Teaching strategy: Problem-based learning
and cooperative learning
Age: 12-15 years
Subject areas: Science, art, and social studies
SDG learning objectives:

SDG11.CLOS. The learner understands the role of
local decision-makers and participatory gover-
nance and the importance of representing a sus-
tainable voice in planning and policy for their
area.

SDG11.SELOS. The learner is able to feel respon-
sible for the environmental and social impacts
of their own individual lifestyle.

SDG11.BLO1. The learner is able to plan, imple-
ment, and evaluate community-based sustain-
ability projects.

SDG11.BLO2. The learner is able to participate in
and influence decision processes about their
community. (UNESCO, 2017)

A questionnaire was implemented to the
school’s parents and the people living in the com-
munity to explore their awareness about the oil
waste and how to recycle it. The students at the
school get in touch with the municipality to get
support for their actions. The posters and presen-
tations were prepared to increase the awareness
of the community. The oil wastes were collected
and recycled by students, parents, and commu-
nity members with the municipality’s support.
The action results were shared with different par-
ties, the action was evaluated, and the next steps
were decided.

e Example Activity 2: The Target Is a Root in
Nature
Teaching strategy: Problem-based learning
and cooperative learning
Age: 1012 years
Subject areas:
language
SDG learning objectives:

Science, art, music, and

SDG15.CLOL. The learner understands basic ecol-
ogy with reference to local and global ecosys-
tems, identifying local  species and
understanding the measure of biodiversity.

SDG15.SELO2. The learner is able to argue for the
conservation of biodiversity on multiple
grounds including ecosystems services and
intrinsic value.

SDG15.SELO3. The learner is able to connect
with their local natural areas and feel empathy
with nonhuman life on Earth.

SDG15.SELO4. The learner is able to question the
dualism of human/nature and realizes that we
are a part of nature and not apart from nature.
(UNESCO, 2017)

Based on the students’ observations, the vari-
ety of the plants in their school’s garden
decreased, and there are plenty of remaining craft
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papers at art lessons usually thrown away. The
students collected the remaining of craft papers;
later, they prepared seed balls (mixing seeds with
craft papers and water) to plant into their school
garden. To increase awareness in the community,
they also gave seed balls as gifts to the people
around their school. Related to the activities, the
students wrote a poem in a language class and
sang a song with the poem they wrote about the
human is a part of nature. Sustainability was
included in science, art, language, and music les-
sons, where students were actively engaged and
taken action.

e Example Activity 3: Sustainable School,
Sustainable Street
Teaching strategy: Problem-based learning
and cooperative learning
Age: 11-14 years
Subject areas: Science and art
SDG learning objectives:

SDG6.CLO1. The learner understands water as a
fundamental condition of life itself, the impor-
tance of water quality and quantity, and the
causes, effects, and consequences of water pol-
lution and water scarcity.

SDG6.SELO3. The learner is able to feel respon-
sible for their water use.

SDG6.BLO2. The learner is able to contribute to
water resources management at the local level.

SDG6.BLO3. The learner is able to reduce their
individual water footprint and to save water
practicing their daily habits.

SDG7.SELO4. The learner is able to clarify per-
sonal norms and values related to energy pro-
duction and usage as well as to reflect and
evaluate their own energy usage in terms of
efficiency and sufficiency.

SDG15.CLO1. The learner understands basic ecol-
ogy with reference to local and global ecosys-
tems, identifying local species and
understanding the measure of biodiversity.

SDG15.SELO3. The learner is able to connect
with their local natural areas and feel empathy
with nonhuman life on Earth. (UNESCO,
2017)

After observing the school corridors and gar-
den, students decided that, especially in winter,
the birds could not find enough food to survive

and there are many waste materials and food in
the school that could be recycled. They collected
the water bottles used for bird feeding and put the
food that they could not consume all. When the
birds came to eat the food, they observed the
birds and tried to identify their species. Another
group of students was disturbed with the water
and electricity bills of the school after discover-
ing it. They read the bills not just as money but
also as consumption of energy and water. They
designed projects to decrease water and electric-
ity, such as awareness activities and warnings of
turning off the tap water and electricity. It also
helped students to go through their habits at
home.

e Example Activity 4: Environment-Friendly
Pen-Pal
Teaching strategy: Problem-based learning
and cooperative learning
Age: 10-12 years
Subject areas: Science and language
SDG learning objectives:

SDG15.CLO2. The learner understands the mani-
fold threats posed to biodiversity, including
habitat loss, deforestation, fragmentation, over-
exploitation, and invasive species, and can
relate these threats to their local biodiversity.

SDG15.CLO3. The learner is able to classify the
ecosystem services of the local ecosystems
including supporting, provisioning, and regu-
lating cultural services and ecosystems services
for disaster risk reduction.

SDG15.SELO3. The learner is able to connect
with their local natural areas and feel empathy
with nonhuman life on Earth.

SDG15.BLO1. The learner is able to connect with
local groups working toward biodiversity con-
servation in their area. (UNESCO, 2017)

The students explored that the communica-
tion among young generation is not qualified.
They decided to run a project via writing mails
to peers from other cities explaining their local
environmental problems and observations
related to these problems. While exchanging the
views about different cities, students realized
that there are not enough trees in their local
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area, so they got help from an NGO to plant
more trees around their school. The students
exchanged their views about use of recycled
materials in the school context and carried out
similar projects in both cities and shared the
results of them.

7.4.2 Concepts of Sustainability:
Past, Present, and Future

This learning experience was conducted with
fifth grade classes during a guest presentation
conducted by the authors at the school for an
hour. It is composed of five consecutive tasks.
Before conducting the activity, teachers should
ask students to learn about lifestyle habits of the
past by having a conversation with an elder (such
as a grandparent).

Teaching strategy: Problem-based learning
and cooperative learning

Age: 10-12 years

Subject areas: Science and art

SDG learning objectives:

SDG7.CLOI. The learner knows about different
energy resources — renewable and non-
renewable — and their respective advantages
and disadvantages including environmental
impacts, health issues, usage, safety and energy
security, and their share in the energy mix at the
local, national, and global level.

SDG11.CLO2. The learner is able to evaluate and
compare the sustainability of their and other
settlements’ systems in meeting their needs
particularly in the areas of food, energy, trans-
port, water, safety, waste treatment, inclusion
and accessibility, education, integration of
green spaces, and disaster risk reduction.

SDG11.CLO4. The learner knows the basic prin-
ciples of sustainable planning and building and
can identify opportunities for making their own
area more sustainable and inclusive.

SDG11.SELOS. The learner is able to feel respon-
sible for the environmental and social impacts
of their own individual lifestyle.

SDG12.CLO1. The learner understands how indi-
vidual lifestyle choices influence social, eco-
nomic, and environmental development.

SDG12.SELOLI. The learner is able to communi-
cate the need for sustainable practices in pro-
duction and consumption.

SDG12.SELO4. The learner is able to envision
sustainable lifestyles. (UNESCO, 2017)
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Tasks for Exploring Concepts of
Sustainability Then, Now, and in the Future

First Task: How Was Life 10 Years Ago?

Students will ask their parents and/or
older relative about changes in the life-
styles they have noticed over the past 10 or
so years. Students can ask about at least
three of the following: food consumption,
water management, heating, electricity,
communication, transportation, health,
education, entertainment, and waste man-
agement (this information will be used in
the fourth activity).

Second Task: Sustainable House

The teacher will show some images
from a sustainable home: collecting rain-
water in bowls and using stove and solar
panels for heating. The students will be
encouraged to think about the term “sus-
tainable.” Lead the discussion to something
that is short-lived thrown away.

Third Task: Finding New Uses for
Discarded Things

The teacher will prepare four or five
groups of students, around four students
per group, and then provide each group
with three items that are normally thrown
away. Tell them to think of how each could
be used again rather than discarded. Each
group picks one item they thought was very
interesting and share with the rest of the
class how it could be reused.

Fourth Task: Sharing Changes over the
Past 10 Years and Envisioning a Future
10 Years from Now

The teacher will ask students to work
together to draw how life was like around
10 years ago based on their discussions
with elders on one half of a large piece of
paper. Later, the teacher asks students to
imagine what will be different 10 years
from now. Remind students to think about
the lifestyle categories (food, travel, com-
munication, etc.). Have students draw their
visions on the other half of the paper. Share

(continued)
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examples from each category if time
allows.

Fifth Task: My Promise to Myself

The teacher will share the SDGs and
help students relate these to their catego-
ries. Which could they take action on today
to help create a better future? Have stu-
dents write a promise to themselves on a
one part of their drawing and tear or cut it
out and put it in a safe or secret place. This
is their idea for taking action. If time allows
and if students wish, they can share their
action.

7.4.3 Organic Food, Organic Life

This learning experience consists of two activi-
ties to increase students’ awareness of locally and
organically grown food. This experience was
another guest presentation provided by the
authors.

Teaching strategy: Discussion-based learning
and cooperative learning

Age: 12-14 years

Subject area: Science and art

The learning objectives for achieving SDGs:

SDGI12.CLO1. The learner understands how indi-
vidual lifestyle choices influence social, eco-
nomic, and environmental development.

SDG12.CLO2. The learner understands produc-
tion and consumption patterns and value chains
and the interrelatedness of production and con-
sumption (supply and demand, toxics, CO2
emissions, waste generation, health, working
conditions, poverty, etc.).

SDG12.CLOA4. The learner knows about strategies
and practices of sustainable production and
consumption.

SDG13.CLO3. The learner knows which human
activities — on a global, national, local, and
individual level — contribute most to climate
change.

SDG15.SELO3. The learner is able to connect
with their local natural areas and feel empathy
with nonhuman life on Earth. (UNESCO,
2017)

e Activity 1: Organic Farming-Organic Food

The teacher will start a lesson by showing stu-
dents pictures from a hobby garden (Fig. 7.2) and
facilitate discussion among students related to
growing own food and gardening. Organic farm-
ing is also included into the discussion, which
brings the teacher to the next topic.

Related to the organic farming, the use of fer-
tilizers will be discussed, and then linked to sus-
tainable life and waste management, the worm
composting (Fig. 7.3) will be shared with the
students.

The definition of organic farming and the fig-
ures from the world and local places will be
shared with students. After that, the next concept
which is related to sustainability is introduced to
the students: share of an organic farm, where the
people will not be able to have their own organic
farm and by paying an annual fee, a box of sea-
sonal vegetables is taken once a week during the
growing season (July—November).

e Activity 2: “More” and “Less” Game
Students will be put into groups of four or
five. They will have flipcharts and board mark-
ers. Each group generates a list of outcomes that
are “more” and “less” as a result of organic farm-
ing. Each group would share one more and one
less with the entire audience. The teacher could
have a brief discussion of their ideas and wrap up
by discussing what this means for their future.
The message is that by doing a simple thing like
eating organic food, they can have broader out-
comes on the local, regional, and global environ-
ments and their future. If there is more time, the
teacher could discuss what could happen as a
result of these things that are “more and less”;
for example, if organic farming means more
clean water, what does having more clean water
mean? More of what? Less of what? Sort of like
aripple effect, when you drop a stone into water,
rings radiate out from the one stone. This real-
ization of cause and effect might happen “organ-
ically” in their groups anyway. At the end of the
activity, besides organic food, the importance of
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Fig.7.2 The hobby
garden. (This photo is
taken by the author)

Fig. 7.3 Worm compost. (This photo is taken by the
author)

eating local food will be reminded as well for
sustainable future. The students will be included
into the discussion of why we need to think
about eating local food.

7.4.4 A DayOut ataLocal Lake

This final learning experience is an extensive
exploration of a local lake to promote students’
observation, experimental, analysis, and synthe-
sis skills. Field trips are valuable to environmen-
tal education, but they do require more preparation
and different class management skills. Teachers
will need to secure equipment and permission for
travel. Teachers should conduct pre-field trip les-
sons and discuss appropriate behaviors and
expectations for learning.

There are three activities adapted from a field
trip to the lake mentioned at the beginning of this
chapter. Pre-service teachers developed the activ-
ities and conducted them with local middle
school students. The first activity involves gen-
eral observations and requires no special equip-
ment. The second activity requires some nets and
a key to help identify animal species but can be
simplified by having students make general
observations. The third activity does require spe-
cial lab and field investigation equipment. These
activities are best conducted in small groups of
not more than five students per group.

Teaching strategy: Experiential and coopera-
tive learning

Age: 12-14 years

Subject area: Science and art
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The learning objectives for achieving SDGs:

SDG6.CLO1. The learner understands water as a
fundamental condition of life itself, the impor-
tance of water quality and quantity, and the
causes, effects, and consequences of water pol-
lution and water scarcity.

SDG6.CLO2. The learner understands that water is
part of many different complex global interre-
lationships and systems.

SDG6.SELO3. The learner is able to feel respon-
sible for their water use.

SDG6.SELO4. The learner is able to see the value
in good sanitation and hygiene standards.
(UNESCO, 2017)

e Activity 1: Observations
The purpose of this activity is to assess water
quality by using general observations. Ask stu-

dents to make some general observations about
the physical parameters of the lake. Note physi-
cal parameters of the pond to look for signs of
eutrophication. Consider other ways to monitor
the biodiversity of plant and animal life around
the pond (e.g., transects, binoculars, insect col-
lection). Look for signs of human impact in and
around the pond (e.g., walking trails, litter). Use
these observations to decide on the overall water
quality. Provide first impressions: sounds, sights,
smells, and touch (biotic and abiotic factors,
human impact, etc.).

Are there any factors you cannot observe?
What are they?

They can practice their mapping skills by
charting the shape of the lake on this grid.

Sense:

Abiotic/Biotic/Human Impact?

Observation:
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e Activity 2: Observing and Classifying Pond
Invertebrates
The purpose of this activity is to assess water

quality by investigating macroinvertebrates.

Macroinvertebrates could be seen by eye without

the need of a microscope. Capturing them is easy,

and after identification of them, they will give an
idea about the pollution of the water.

Students will collect using nets and identify
species and dichotomous keys for identification.
These keys help identify indicator species to help
determine the quality of the water; some species
need very clean water, and others can tolerate
more adverse conditions. Depending on which
species is present indicates the quality of the
water.

Materials: Nets, jars, pipette, dichotomous
keys, bowl

Methods:

1. Use nets and take samples from the upper sur-
face and bottom of the pond at least three
times.

2. Take animals from the net and put them into
jar by using pipette.

3. Observe the body structures very carefully
(some may not be able to see easily).

4. Try to identify them by using dichotomous
key.

Simple drawings Characteristics Name

Case or shell:
Legs:

Tails:
Movement:
Wings:

Discussion:

1. What do the animals living in a stream tell us
about the water quality?

2. What can be the pollution sources for the
lake? Also what can be done to reduce them to
make a healthy lake?

3. Observe the lake in terms of eutrophication.
What are the signs of eutrophication?

4. Describe how you imagine the bottom of the
lake.

5. Explain the relationship between eutrophica-
tion and algal growth.

6. Discuss the causes and consequences of
eutrophication.

e Activity 3: Physiological Properties of the
Lake
The purpose of this activity is to assess water
quality through measuring parameters such as
dissolved oxygen, pH, turbidity, etc. Use data to
identify potential sources of pollution.

Salinity: Determines the type of organisms that
can survive in the area sampled. The fresh
saltwater boundary separates different bodies
of water from each other.

Dissolved oxygen (DO): Aquatic animals need
oxygen to live. River mixing, temperature,
and pollution affect DO levels.

Temperature: Determines the amount of oxy-
gen that can dissolve in water. Determines the
rate of photosynthesis of aquatic plants.
Determines the sensitivity of organisms to
pollution, parasites, and diseases.

pH: Acidity of the water determines what
organisms are present.

Total dissolved solids: Silt, sewage, sedi-
ment. Used as the “watchdog” of environmen-
tal test. Human sources include fertilizers,
erosion, and effluent.

Materials: Vernier LabQuest, Vernier probes
(pH, temperature, dissolved oxygen concentra-
tion, conductivity, salinity), buckets, water depth
sampler, sampling plastic jars, distilled water,
pipette

Method:

Now, you will make measurements on water
samples taken from the lake.

1. Prepare the temperature probe; make sure
that it is ready for measurement.

2. Take a water sample from surface of the lake.

3. Measure the temperature of the sample
immediately. Record your finding in
Table 7.1 (Trial 1) and make two more mea-
surements and record your result.

4. Prepare the dissolved oxygen concentration
probe. Measure the dissolved oxygen con-
centration of the sample.
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5. Record your findings in Table 7.1 (Trial 1)
and make two more measurements and
record your result.

6. Prepare the conductivity probe (measures
dissolved solids). Measure the conductivity
of the sample.

7. Record your findings in Table 7.1 (Trial 1)
and make two more measurements and
record your result.

8. Measure the pH of the sample using pH
paper strips.

9. Record your findings in Table 7.1 (Trial 1)
and make two more measurements and
record your result.

10. Prepare the salinity probe. Measure the salin-
ity of the sample.

11. Record your findings in Table 7.1 (Trial 1)
and make two more measurements and
record your result.

12. Take another sample from another area of the
lake (again from the surface). Repeat steps
3-12.

13. Take sample from the bottom of the lake (let
your teacher show how). Repeat steps 3—12.
Record your findings in Table 7.2.

14. Take another sample from another area of the
lake (again form the bottom). Repeat steps
3-12.

Table 7.1 The raw data table for your measurements for
surface measurements

Surface 1 Surface 2 \
1 2 3 1 2 3
Temperature
Dissolved oxygen
Conductivity
pH
Salinity

Table 7.2 The raw data table for your measurements for
bottom measurements

Bottom 1 Bottom 2 \
1 2 3 1 2 3
Temperature
Dissolved oxygen
Conductivity
pH
Salinity

Results:
Discussion:

1. Are there any differences between the mea-
surements you got from the bottom and the
surface of the lake?

2. Explain the salinity results.

3. Do you think pH, temperature, and oxygen
levels are proper for the living organism?

Conclusion: Each Part
in the Sustainability Picture
Is Important

7.5

This chapter provided implementation ideas to
guide teachers for engaging their students in sus-
tainability actions. The chapter began with a
memo from one of the author’s journal entry
showing how serious the climate change is and
supported with a famous botanist writers’ section
from the book. To help address the UN SDGs and
their learning objectives, several teaching ideas
are provided; these support the integration of
problem-based, inquiry-based, and discussion-
based activities in elementary and middle school
settings. Admittedly, teachers will need to take
time to review these activities and relate them to
their disciplines. They will need to review the
objectives of their subject area and find links to
the SDG goals. Ideally, if they can participate in
a workshop or course, they can gain experience
doing the lessons and better appreciate how they
can be implemented in their school settings. They
can start with some of the classroom-based, dis-
cussion activities and as their experience and
confidence grow endeavor to take students to
explore their school grounds and on a short field
trip to a local pond. Teachers can involve students
in discussions about local issues and use the
activities in this chapter as a resource for student
projects. This chapter provides a beginning to
launch ideas for integrating ESD goals into stu-
dent learning experiences; they provide ideas for
teachers and their students to recognize they are
all parts of a picture of — a vision for global
sustainability. Any action they take to become a
positive part of our environmental systems will
contribute to a sustainable future.
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Earth as Self: Healing Our
Connection with the Earth
Through Education

Deniz Dincel and Birgul Cakir-Yildirim

Abstract

During the seventeenth century, the Western
world witnessed a momentous shift in its per-
ception of the natural world. While earlier
societies conceived Earth as a living being,
after the scientific revolution, the mechanistic
view of nature became a dominant paradigm
in science. This shift in our perception of
nature promoted anthropocentrism as an ulti-
mate value system, and since then, our planet
has been positioned as a reservoir of resources
for humanity. This managerial view of the
world has also affected environmental educa-
tion (EE) and education for sustainability
(EfS); the role of these disciplines has been

another momentous shift to live in harmony
with all life forms and within the limits of our
planet. To support this shift, as a first step, we
can try to take off our anthropocentric glasses
by empathizing with all beings in nature. In
this chapter, we examine different schools of
thought that have influenced the human-nature
relationship and how these concepts have
affected the EE and EfS programs, and then
we provide two activities for educators to
build and develop empathy with nature.

Keywords

Anthropocene - Environmental philosophies -
Education for sustainability - Empathy with

increasingly defined to equip students with nature

scientific and technological knowledge to

solve problems stemming from the exploita-

tion of resources. This chapter advocates that 8.1 Introduction

education with this “resourcist” view of the
world is too narrow to solve the ecological cri-
sis we are facing today. We, as humanity, need

Although humankind has struggled with the lim-
its set by nature since its very existence, the eco-
logical problems have never been as widespread
and dangerous as they are today. On the one
hand, there is the exponential increase in green-
house gas emissions; on the other hand, there is
enormous pressure exerted through consumerism
on the ecological systems. Humans’ demand for
natural resources has doubled since 1966 (WWEF,
2012, 2020). Due to the pressure we are putting
on the Earth, the populations of the living species
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have decreased by 68% in the last 50 years
(WWE, 2012, 2020). It takes more than 18 months
for the planet to replenish what we consume in a
year (WWE, 2012). In other words, we currently
use 1.6 planets to sustain human activities. The
estimates show that if we continue “business as
usual,” the equivalent of two planets will be
needed in 2030 to meet the annual consumption
demands of humans (WWEF, 2012). These trends
are causing the ecological crisis to deepen and
are pushing our planet toward a sixth mass extinc-
tion (Kolbert, 2014).

These environmental issues are a worldwide
crisis, but some parts of the world are being
affected more severely than others. The chal-
lenges some disadvantaged countries and cul-
tures have in securing basic needs such as food,
water, and health services are exacerbated when
their natural resources are destroyed or their cli-
mate changes. Every year, 60,000 people, mostly
living in developing countries, lose their lives due
to the disasters related to climate change, and
millions of people are forced to migrate (WHO,
2018). It is expected that 200 million people will
have migrated due to climate change by 2050
(Stern et al., 2006). The geologists refer to this
period in which humans’ influence on the Earth is
highest as the Anthropocene, which means “The
Human Age” (Crutzen & Stoermer, 2000). The
world has now entered a process that is difficult
to reverse.

Many efforts have been taken to prevent, miti-
gate, and ameliorate the disasters caused by envi-
ronmental crises. Among these is education.
Since the 1970s, there has been a rapid increase
in the number of environmental education pro-
grams, and many different environmental educa-
tion currents have emerged, such as education
about the environment, education for the environ-
ment, education in the environment, education
for sustainability, and education for sustainable
development (Sauve, 2005). The most common
practice among these currents is generally “edu-
cation about the environment” (Dingel, 2019;
Kollmuss & Agyeman, 2002). Various institu-
tions and organizations aim to cultivate environ-
mentally friendly behaviors by sharing practical
information about the environment.

Unfortunately, research on pro-environmental
behavior shows that early models suggesting a
linear relationship between the level of knowl-
edge about environmental problems and environ-
mentally friendly behaviors are not always
straightforward (Jensen, 2002; Kollmuss &
Agyeman, 2002; Maiteny, 2002). In other words,
knowing more about environmental problems
does not always lead to environmentally friendly
behaviors.

This realization that knowledge alone does not
change human behavior raises a crucial debate
about how environmental education should be
implemented and what its content should be. At
the heart of this debate lies a philosophical ques-
tion about where we position ourselves as human
beings in our relationship with nature (Novikau,
2016). This means that environmental issues
have ontological and epistemological aspects that
need to be considered in addition to just how the
issues can be resolved with science and technol-
ogy. We need to ask fundamental questions such
as what we value as human beings, what kind of
creatures we are, what kind of life we lead, and
what is our place in nature (DesJardins, 2006).
Are humans a part of nature, or are they separate
from nature and even in some sense superior to
it? Is nature a resource to benefit people, or does
it have an intrinsic value, independent of its ben-
efits to human beings? The answers to these
questions are of immense importance regarding
which actions are legitimate in our relationship
with nature (Ponting, 2012). However, most of
the studies in environmental education mainly
focus on the implementation process, while the
philosophical and ethical dimensions are rela-
tively ignored.

This chapter’s primary purpose is to stimulate
a rethinking of the philosophical foundations of
the human-nature relationship in EE and EfS and
to trigger an inquiry into the potential of EE and
EfS to create change and transformation. This
rethinking and inquiry begin with an examination
of the schools of thought that have influenced the
prevailing conceptions of nature. The following
section discusses the effects of these conceptions
on the environment and EE and EfS programs.
The final section shares examples of best prac-
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tices teachers can do with their students to restore
the human-nature relationship.

The Historical Roots
of Prevailing Conceptions
of Nature

8.2

Jacqueline Russ (2014) begins her book,
L’aventure de La Pensée Européenne [The
Adventure of Western Thought], by stating that
“We are the heirs of two different visions of uni-
verses whose seeds were planted thousands of
years ago between the Euphrates and Nile”
(p. 13). In one vision, human beings, like all other
living beings, are a part of nature and subject to
its rules. In another vision, humans are superior
beings created to dominate nature and transform
the planet (Russ, 2014). As it can be understood
from the introduction above, we can find the
roots of different ideas that dominate the human-
nature relationship today in the thoughts and
belief systems from thousands of years ago. In
antiquity, mind (logos) and nature (phusis) were
two absolutely inseparable elements. Phusis
(nature), a Greek term, means a universal power,
a growth power immanent to all things, embrac-
ing humans and prevails everywhere (Russ,
2014). Nature itself is a divine construct, and all
beings, including the gods, arose from it. The
gods did not create nature, but rather, they took
their power from nature (Gokberk, 2012; Russ,
2014). By the end of antiquity, with the spread of
monotheistic religions, a completely different
conception of the universe and God emerged.
While the gods were part of the physical universe
for the Greeks, God is a transcendent being who
created reality out of nothing in the monotheistic
religions. Thus, God (which is generally con-
ceived masculine) and “His” image on Earth, the
human, were considered superior to nature. This
“superior” position attributed to people by reli-
gion led to the development of a strong anthropo-
centric worldview in the West and its dominance
throughout the Middle Ages (White, 1967).
Medieval Europe underwent a radical change
with the Enlightenment Period in the sixteenth
and seventeenth centuries and gave birth to a new

worldview: the mechanist worldview. The scien-
tific development that lays the foundation for this
view is the mathematical physics developed by
Galileo and Newton and the philosophical and
metaphysical belief systems that Bacon and
Descartes built on it (Under, 1996). According to
Galileo-Newtonian physics, the universe is a
mechanical object or machine made up of atoms,
consisting of the movements of matter, working
like a clock. Number, shape, size, and position
are the “primary qualities,” which are impossible
to separate from objects and expressed in the lan-
guage of mathematics. Qualities such as taste,
smell, color, and sound are subjective, that is,
“secondary qualities.” While primary qualities
exist objectively, secondary qualities are subjec-
tive, depending on impressions, feelings, and
ideas. Therefore, primary properties can be mea-
sured, but secondary properties cannot. A similar
distinction is also present in the writings of
Descartes. According to Descartes’ mind-body
dualism, there is matter, which operates accord-
ing to mechanical principles, occupies space, but
does not think, and there is spirit/mind, which
does not operate according to mechanical princi-
ples, does not occupy any space, but thinks. This
thesis of Descartes states that nature is a machine
that carries no secrets and can be solved solely by
reasoning (Under, 1996). Thus, Descartes broke
the old animist contract that had dominated the
human-nature relationship for centuries and posi-
tioned the human as a stranger in nature. The uni-
verse is no longer perceived as the work of a
divine power. It is a colorless and aimless mass of
atoms moving in space (Gokberk, 2012; Under,
1996).

The definition of the universe as an enormous
machine by Bacon, Descartes, and Newton has
profoundly affected humans’ relationship with
nature in the Western world. With the rising
mechanical worldview, nature, which was seen as
a goddess in ancient times, was reduced to the
sum of mathematical formulas, and the mechani-
cal description of nature became the dominant
paradigm in science. Thus, the concept of the
ancient Earth, which nourishes and nurtures, has
fundamentally changed, and nature has been
reconsidered according to the requirements of
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“utilitarian logic” (O’ Sullivan & Taylor, 2004). A
new understanding has emerged in order to domi-
nate, control, and rule nature, and the mechanical
conception of nature has been a scientific basis
for the manipulation and exploitation of Earth
(Capra, 2012; DesJardins, 2006; Liftin, 2012;
Macy & Brown, 1998; Orr, 1992; Shiva, 2012;
Sterling, 2002).

According to O’Sullivan and Taylor (2004),
the mechanical worldview not only led to the
concept of “instrumental nature” but also caused
the emergence of “instrumental value.”” Under
(1996) defines “instrumental value” as follows:
“Anything that is valuable as an instrument is not
considered valuable on its own; it is not a matter
of respect in itself. As long as it is useful, it is
valuable as a tool. If something is found to take
its place, it can be set aside or destroyed” (p. 60).
According to the ethical understanding of the
mechanistic view, only human beings have a
goodness of their own, a value in themselves that
is not given, independent of any utility or func-
tion for another person or thing. In compliance
with this approach, called anthropocentrism, only
people are “essentially” valuable; other beings
have no intrinsic value: they are tools that people
can use for their own good (DesJardins, 2006).
This assumption has led to a strong anthropocen-
tric understanding of justice in the West, which
leads to the identification of nature with resources
and the determination of its value according to
the goods it produces for humans. The anthropo-
centric ethics asks the question of how people
will be affected when a decision is to be made
about the environment. Environmental rights or
wrongs depend on what the consequences are for
humans. The view that the human mind is the
only source and place of values has led us to
reduce the world and natural beings to a tool for
our generally materialistic goals, without any
social or moral constraints (Garrard, 2016;
Plumwood, 2004).

One of the central premises of the Age of
Enlightenment was the idea of linear progress or
development. In the Age of Enlightenment,
inventions in science and technology brought
about the idea of the progress of knowledge,

which expresses that humanity is moving toward
a better and higher purpose. According to this
idea, material progress will be achieved with
technology, and the raw materials of this progress
will come from nature (Ponting, 2012; Russ,
2014; Saylan, 2009; Under, 1996).

With the advent of capitalism in the sixteenth
and seventeenth centuries and the subsequent
Industrial Revolution, radical changes occurred
in societies’ social, economic, and political struc-
tures. Capitalism is utterly dissimilar to the prev-
alent way humans lived and managed resources
for millions of years. Hunter-gatherer societies
lived with very few possessions, without owning
land, and by sharing soil and nutrients with all
living things. From the invention of agriculture to
the beginning of the nineteenth century, limited
trade and transportation facilities required people
to live in small, self-contained units (Capra,
2012; Ponting, 2012). However, the Industrial
Revolution changed the traditional means of pro-
duction in European countries and replaced it
with batch and mass production. In the late nine-
teenth century, the readily available oil as a cheap
energy source accelerated the spread of capital-
ism and supported the development focused on
unlimited economic growth. Thus, economic
growth became the sole target for both developed
and developing countries and the most significant
indicator of the success of governments (Ponting,
2012). The era of globalization, which started
with the invention of the microchip in the 1990s,
led to a massive change in the economic produc-
tion processes and brought along the flexible pro-
duction organization that allowed the stages of
the production chain to disintegrate and spread
across the globe. Thus, polluting and destructive
technologies banned in industrialized countries
are outsourced to the countries where there are no
legal restrictions or, even if there are any, they are
not applied, while waste removal costs of pollu-
tion are inflicted on the host countries (Erdogan,
2012; Sengiil, 2008). These practices have fueled
ecological, economic, and social injustice all
over the world, accelerated the extinction of natu-
ral habitats and species, and created the ecologi-
cal crisis we face today.
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8.3  Education for Sustainability:

The Solution or the Problem?

Since the 1970s, when more societies recognized
how ecological problems were threatening the
future of the entire planet, international partner-
ships in the field of environmental education also
gained momentum. Seminal meetings were held
one after another to develop a shared understand-
ing of the aims, objectives, and methods of envi-
ronmental education. UNESCO organized a
workshop on environmental education in
Belgrade in 1975. In the Belgrade Charter pub-
lished at the end of the workshop, the goal of
environmental education is stated as follows:
“develop a world population that is aware of, and
concerned about, the environment and its associ-
ated problems, and which has the knowledge,
skills, attitudes, motivations, and commitment to
work individually and collectively toward solu-
tions of current problems and the prevention of
new ones” (UNESCO, 1975, p. 3). Following the
Belgrade meeting, UNESCO organized the first
“Intergovernmental Conference on
Environmental Education” in Tbilisi in 1977 with
the participation of delegates from 66 member
states. The Tbilisi Declaration published at the
end of the conference is accepted as a starting
point for environmental education to find a place
in the world of education. The ultimate aim of
environmental education in the Tbilisi Declaration
is also stated as solving environmental problems
and preventing environmental destruction
(UNESCO, 1977).

Many of the definitions, working objectives,
and guiding principles of environmental educa-
tion in these international documents, like the
Belgrade Charter and Thilisi Conference, which
set forth the principles of environmental educa-
tion and led the development of environmental
education curriculum in many countries, are
framed by anthropocentric values where Earth is
perceived as an object of instrumental value
(Berryman & Sauve, 2016; Gough, 1997). There
is an implicit assumption that human beings are
separate from and superior to the rest of nature
(Griffiths & Murray 2017; Bell & Russell, 2000).
This is not surprising considering that:

The roots of environmental education are in ratio-
nal science. This dominant worldview originated
in the scientific revolution of the seventeenth cen-
tury (‘the Age of Enlightenment’) and is secular,
empirical, and mechanistic and characterized by
seeing the human species as apart from nature (and
thus nature has no intrinsic value). (Gough, 1997,
p-52)

As a reflection of this view, nature is considered
as the “source” of sustaining human life and eco-
nomic growth in most of the environmental edu-
cation practices, and environmental problems are
handled as problems arising from the depletion
of natural resources (Berryman & Sauvé, 2016;
Hursh et al., 2015; Huckle & Wals, 2015; Jickling
& Wals, 2008). Accordingly, mainstream envi-
ronmental education programs try to solve envi-
ronmental problems without giving up the
modern paradigm and the ideal of unlimited eco-
nomic growth and generally consider nature as
“resources to be managed.”

With the neoliberal era that started in the
1980s, there has been a significant change in the
definition and scope of environmental education,
and it has increasingly begun to be considered
within the framework of sustainable develop-
ment. Notably, in the education section of the
“Agenda 217 published at the end of the “Earth
Summit - UN Conference on Environment and
Development” held in 1992, environmental edu-
cation was stated as an essential tool of sustain-
able development, and it was envisaged that
children and young people should be trained in
the field of environment and sustainable develop-
ment during their education (UN, 1992). The ide-
ology of sustainable development has dominantly
influenced the field of environmental education.
So much so that UNESCO has continued its proj-
ect titled International Environmental Education
Programme (IEEP) started in 1975, under the
title of “Educating for a Sustainable Future”
since 1997. In addition, UNESCO declared
2005-2014 as the Decade of Education for
Sustainable Development.

An anthropocentric approach that is dominant
in the EE definitions in both the Belgrade Charter
and the Tbilisi Declaration did not change in the
EfS; on the contrary, it became even more stron-
ger (Berryman & Sauvé, 2016; Hursh et al.,
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2015; Huckle & Wals, 2015; Jickling & Wals,
2008). According to ideology of sustainable
development:
The world is positioned as a reservoir of resources
for humanity that we need to exploit in a fairer and
more sustainable (and sustained) manner.
Institutions, including the educational ones in a

range of contexts must act accordingly. (Berryman
& Sauvé, 2016, p. 106)

Hence, in the context of EfS, the environment is
generally considered as a problem to be solved,
and EfS is suggested as a part of the solution.

At this point, as educators working in the field
of EE and EfS, we should ask ourselves: “What
are the central issues of education for sustainabil-
ity?”. “Is the primary purpose of EE and EfS to
share objective information about the environ-
ment with students, or is it recycling activities?”
If that were the case, the ecological crisis we are
facing today would have already been overcome.
However, despite the EE/EfS practices that have
become increasingly widespread in the last
50 years, the ecological crisis is getting deeper
each and every day. Of course, it would be wrong
to seek the solution to environmental problems
only in education, but as educators working in the
field of sustainability, it is worthwhile to evaluate
our own approaches critically.

Environmental education/education for sus-
tainability is essentially a quest of how human
beings should relate to nature and how we should
live, and its primary function is to make students
critically aware of how they perceive themselves
and the world. In this process, we should ques-
tion where and how we position ourselves as
human beings in our relationship with nature, as
well as the behavior patterns and lifestyles that
cause the ecological crisis. The vast majority of
environmental education programs and education
for sustainability activities, which have an anthro-
pocentric worldview, turn our relationship with
nature into a “monologue” that focuses solely on
human’s needs and desires. However, as Orr
(1992, p. 90) states, “true conversation can occur
only if we acknowledge the existence and inter-
ests of the other.”” Therefore, we need to decon-
struct the anthropocentric and mechanistic
approaches to nature to build another perspective

that is more inclusive, Earth-centric, and open to
dialogue with non-human dimensions (Cutter-
Mackenzie-Knowles et al., 2020).

So, as educators working with children, how
do we support the establishment of genuine dia-
logue with non-human world? How do we decon-
struct our own anthropocentric and mechanistic
perspectives? As  explained above, the
Enlightenment philosophers pushed aside the
senses and intuition that humans share with other
living beings, exalting the mind and keeping the
human being, which they see as the only being
that possesses mind, separate from and superior
to nature. This separation has led to the denial of
the fact that life consists of a large network of
relationships in which humans also participate.
Therefore, the healing of this separation requires
both feeling ourselves as a part of this network
again and learning to think relationally. As edu-
cators, one of the most significant steps we can
take for children to connect with nature is to open
up space for experiences where students can feel
themselves as part of nature, even feel as nature
itself.

Educational practices for sustainability are
becoming increasingly standardized, technical,
and context-independent. As a result, “nature has
become just another subject, rather than the
immanent context for our lives. It is about them,
separated from us physically, and spiritually, as if
nature could be fully understood outside of a con-
nected living context” (Sobel, 1996, p. vi).
Therefore, there is a great need for educational
practices that will enable the direct experience of
nature. We are not beings separate from nature,
who pollute or protect it nor who are above it. We
are children of nature; we came out of it and are
connected with it in every breath we take. All our
food comes from nature; our bodies are nour-
ished from the great body of Mother Earth. If we
do not provide opportunities for our children to
experience that they are “nature,” it is unrealistic
to expect them to transcend their instrumental
view of the non-human world and to feel love,
compassion, and responsibility toward nature in
the long run. Conservation of nature depends on
the essence of the relations of children and young
people with nature, how they are connected to



8 Earth as Self: Healing Our Connection with the Earth Through Education 113

nature or not, as well as the institutions working
for conservation.

8.4 Different Ways of Relating

with Earth

As the discussion above highlights, we need to
deconstruct both our and students’ anthropocen-
tric and mechanistic perspectives. Toward this
aim, as educators, we should provide our students
with opportunities to feel as part of nature or feel
as nature themselves. To this end, Sobel (1996)
advised educators to support their students’ feel-
ing of empathy with nature since empathy is the
first step in conservation efforts (Sobel, 1996).
The studies demonstrated that empathy with
nature predicts and leads environmentally
friendly behaviors (e.g., Brown et al.,, 2019;
Guergachi et al., 2010; Tam, 2013). In this chap-
ter, we adopted Tam’s definition for empathy
with nature, that is, “the understanding and shar-
ing of the emotional experience, particularly dis-
tress, of the natural world” (Tam, 2013, p. 93).

The two activities we propose in this chapter
can support students’ ability to develop empathy
with nature. One of these activities is based on
the activation of imagination, and it is possible to
apply it as an indoor activity. The other activity is
based on the observation of a specific area over 3
or 4 months and is proposed as an outdoor activ-
ity. Both of these activities are aimed at encour-
aging students to think about their relationship
with nature by improving empathy with their sur-
roundings. We believe these experiences will
help children connect with nature.

8.4.1 Connecting with Nature
Through the Activation

of Imagination

Children are exposed to many global environ-
mental issues through media and school. For
instance, they hear about the deforestation in
rainforests, extinction of species, and melting of
the ice caps in the Arctic (Louv, 2005). In the
summer of 2021, news of fire which destroyed

forests in Europe, the USA, and Africa due to cli-
mate change was released. In 2019, a massive
wildfire was experienced in Australia, too.
Therefore, children are exposed to global news
and events that are devastating and shocking.
While children are witnessing these global issues,
they are generally not aware of the environmental
problems in their local area; for this reason, they
develop environmental concerns before making a
connection with nature in their own neighbor-
hood (Sobel, 1996).

Likewise, Sobel (1996) claimed that before
saving endangered species, children should
empathize with animals in their neighborhood
first. Through this empathy, they can discover the
local issues around them. The method suggested
by Sobel (1996) is activating imagination, which
is one of the best-known methods for developing
empathy with animals (Young et al., 2018).

To activate students’ imagination, storytelling
can be used (Blizard & Schuster, 2007). Stories
are personal narratives, and writing a story is a
compelling way to share feelings. Therefore,
using storytelling in EE and EfS is an excellent
way to encourage students to connect with nature
(Russell, 2020). For instance, in a climate change
context, rather than guiding students thinking
about polar bears or penguins, which do not live
in their neighborhood, they could be asked to
write a story on the effect of the climate crisis on
endemic species in their village or city. When
educators do not have a chance to take students
outside, imagination supported by storytelling
and role-playing can be effectively used for
developing ecocentric worldview (Lithoxoidou
et al., 2017). For instance, in her study,
Lithoxoidou (2006) used the imagination method
by storytelling and role-playing to develop pre-
school students’ empathy for animals. Unlike try-
ing to imagine organisms in remote places,
students can actually see and hear the plants and
animals that are in stories in their local environ-
ments. Therefore, place-based environmental
education is an important part of storytelling.
Building these connections and relationships can
help students understand and empathize with
organisms living in their neighborhood. We sug-
gest educators to ask their students to think about
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how nature is affected by climate change. After
discussion, students are encouraged to think of an
animal or a plant in their neighborhood. Then,
they are asked to write a story on climate change
by putting themselves into the animal or plant
that they initially selected. In this story, they
would feel how the other being experiences cli-
mate change and they feel about it. By activating
imagination through storytelling and role-
playing, we can assist students in expressing their
feelings about environmental issues as well as
developing empathy for other beings.

8.4.2 Connecting with Nature
Through Empathy

Outdoor education practices enable learners to
interact with and explore nature. Being in nature
in childhood is the basis for building long-term
bonds with nature (Chawla & Flanders Cushing,
2007). Today, unfortunately, children’s interac-
tion with nature is quite limited, and they are
deprived of the benefits of being in nature. When
children regularly visit a particular natural area,
they broaden their experiences, and this partici-
pation helps them develop a sense of place and
feel like being a part of this place (Davis & Waite,
2005; Harris, 2017; Murray & O’Brien, 2005;
O’Brien & Murray, 2007). It is also known that
when children spend time in nature, their well-
being, social skills, creativity, and cognitive skills
are supported and improved (Louv, 2005; Murray
& O’Brien, 2005). Hence, providing outdoor
experiences for children is crucial.

Haskell’s study (2012) demonstrated that reg-
ular visits to a particular natural area strengthen
our relationship with nature. In his study, David
George Haskell drew a circle with approximately
1 m in diameter in the woods, which he called a
mandala. He visited the mandala regularly for
1 year and published his observations in his book,
The Forest Unseen (Haskell, 2012), in which he
states:

1 believe that the forest’s ecological stories are all

present in a mandala-sized area. Indeed, the truth

of the forest may be more clearly and vividly
revealed by the contemplation of a small area than

it could be by donning ten-league boots, covering a
continent but uncovering little. (p. xii)

Inspired by Haskell (2012), we suggest an out-
door activity, which aims to support primary and
middle school students to explore a specific place
and their feelings for that place and eventually to
develop empathy with nature. In this activity, stu-
dents select a small area (preferably a circle with
1 m in diameter) in a natural area close to their
school or house. They regularly (once or twice a
week) visit this place for at least 3 months and
take notes. Questions in Table 8.1 can guide stu-
dents about their observations, and if they wish,
they can also add new questions.

While questions from 1 to 5 focus on students’
awareness of the mandala and guide them to
make a scientific observation, questions from 6 to
8 focus on their feelings about that place.
Question 9 focuses on the empathy with non-
human nature in the mandala, and this question
aims students to develop empathy for non-human
beings. Throughout the visits, it is expected that
student’s empathy would be developed. In addi-

Table 8.1 Examples of questions students can answer
during the regular visits to their mandalas

Date:
Time:
Weather:
1. Which species (tree, mushroom, weed, insects,
birds, etc.) did you observe today in the mandala?
2. Describe the species in detail
Describe the leaf and stem of the tree
If you see any animals in the mandala, describe
their behavior

3. What do you observe on the ground (the color of
ground, the smell, etc.)?
4. Is there any voice you hear around? Describe them

5. Do you have any other observations?

6. How do you feel today while making your
observation?

7. Is there anything happened today which made you
excited or sad?

8. At the end of your visit, focus on nature, and write
your feelings about this place

9. If you were an animal or plant living here, what
would be your feelings? Explain them

10. Draw a picture of today reflecting your
observations
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tion to the questions in Table 8.1, the questions
below can also be asked at the end of the visit to
help students explore their own sense of place in
this activity.

* How do you feel about this place?

e How important is this place for you now? Can
you make a comparison between the begin-
ning of this activity and the last day of the
activity?

e Throughout the activity, you explored the spe-
cies in your mandala. Make an investigation if
these species have a reflection in your culture.
They may have a symbolic meaning, or there
may be stories related to them. You can con-
duct interviews with your parents, grandpar-
ents, or people in your community about the
local species and discover their memories
with them.

At the end of this activity, students can pre-
pare a poster or presentation with their own pho-
tos of the mandala to share their learning journey
with their classmates and the rest of the school
community. In this way, students listen to their
peers and explore similarities and differences
among mandalas. Furthermore, they would have
a chance to share their feelings for the place. As a
next step, the instructor can lead a discussion on
how to protect and regenerate local habitats with
her/his students and make an action plan with
them.

8.5 Conclusion

As the discussion in the introduction shows, envi-
ronmental crisis around the world is getting
worse day by day. Urgent action is needed to
change this course of events. Everyone has shared
responsibilities in this process, from govern-
ments to the private sector, from international
institutions to non-governmental organizations.
As it is seen in the last 3 years, the youth are at
the forefront of the groups that deeply feel this
need for change. All over the world, children and
young people are hitting the streets and protest-
ing to solve the climate crisis and live in a more

just world. That is precisely why schools and
teachers are at the heart of this transformation.
Thus, as educators working in the field of EfS,
we should critically review how the education
programs we provide conceive the human-nature
relationship and the messages we pass explicitly
or implicitly on this subject and re-evaluate
whether these messages support the relationship
we desire to establish with nature. First and fore-
most, we should adopt inclusive, Earth-centric
perspectives in our educational activities to pro-
mote sustainability. One way of doing it is to
empathize with the different life forms, to realize
the bonds and unity between us, and to find a
simpler way of living to leave smaller footprint
on Earth, sometimes by putting ourselves in the
place of a fox whose forest is regularly shrinking,
or a seahorse whose waters are getting acidic, or
a heron whose wetland is lost to a construction
site.
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Abstract

If humanity is to achieve sustainability, it needs
to find a mentor, something with the experience
and practice to guide humanity. Nature is that
mentor. Nature has evolved over millennia
through evolution into a sustainable system
using self-organising principles. If humanity can
understand and apply these principles wisely,
the lofty and perhaps unattainable concepts of
education for sustainable development can be
dispensed with; all we need to do is live embed-
ded within nature. What this means and how it
can be brought about is challenging and requires
educators to question the definition of who we
are and how we perceive the world, to challenge
the mental models through which we understand
ourselves. This chapter offers approaches to
meet this challenge in the form of understanding
the human mind and how we make sense of the
world and offers two case studies which have
attempted to use nature as model, mentor and
measure for a sustainable future.
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9.1 Finding Our Way

In this chapter, we explore how (re)connecting
with nature is essential for understanding our
dependence on the natural world for survival. In
doing so, we also investigate how developing a
practice of direct experience within nature is one
essential route for understanding ourselves and
our perception of our ‘self” and how a mispercep-
tion of ‘self” is a root cause of the environmental
crisis.

We also explore how (re)connecting with
nature is not enough but only a start. We need to
reaggregate our experience of nature in such a
way that we learn from nature and act ‘as nature
would’. In this regard, two case studies illustrate
approaches which learn from nature. Both offer a
more hopeful discourse to address our sustain-
ability crisis, a discourse that addresses the SDGs
(Sustainable Development Goals) and at the
same time transcends them with far more com-
pelling visions of a sustainable society.

Firstly, we explore how humanity arrived into
this state of crisis from a psychological standpoint,
how we manufactured a world detached from
nature which allowed us to attempt to destroy it.
Secondly, we see how the way we view the world
is a kind of delusion, a creation of our mind. This
is important if we, as educators, are to address the
challenges we face, because in doing so we need
to address the root causes which lie in the deeply
embedded mental metaphors that govern the way
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we think and act. Thirdly, two case studies are pre-
sented of education projects which have attempted
to transcend traditional narratives with ESD (edu-
cation for sustainable development). Neither claim
to be perfect, but they do offer valuable lessons for
others to stand upon. They are offered as shoulders
for those brave enough to take the next step. And
finally, conclusions are drawn for the role of edu-
cation in saving humanity from a crisis of its own
making.

9.2 Let's Look Outside: Some
Ideas About Nature-Inspired

Learning

It’s the end of October now and a bit chilly. But
let’s have a look outside. Have you noticed that
the leaves have turned brown and starting to fall
down? Did you see the squirrel collect nuts from
the beech tree? It makes you wonder. How did the
tree grow those nuts and how does the tree know
it’s time to shed the leaves? The more you look,
the more questions start coming. Nature has
evolved over 3.8 billion years into model of sus-
tainability. Nature recycles waste efficiently, uses
renewable power from the sun, is resilient to sud-
den changes, is adaptable over time to new condi-
tions and self-regulates through feedback. What
if we could use the operating principles found
within nature to rethink how we live as humans?
To flourish without damaging the natural
ecosystems we depend upon for our survival?
Nature does not become entangled in a concep-
tual debate about what is or is not sustainability;
it applies the same principles evolved over bil-
lions of years into a system that works.
Nature-inspired learning takes us on a journey
to discover the principles which makes nature a
model of sustainability. It offers an opportunity to
explore how these principles can help tackle
some of the greatest challenges facing humanity
today such as climate change and increasing lev-
els of waste and pollution. It empowers students
to apply their new competences to create with
real solutions that work. Nature-inspired learning
is a uniquely valuable pedagogical teaching prac-
tice because of its dramatic potential to engage

students’ interests and generate excitement (Stier,
2021) and for its ability to cut through the dogma
attached to sustainability debates towards a prac-
tical sustainability in action. And it offers the
potential to liberate students in their thinking and
doing; it does not set limitations on the imagina-
tion of the learner.

Let us look at some brief descriptions of
nature-inspired approaches to education (Stier,
2021):

e An art teacher exploring shading has students
find something living or once-living around
the schoolyard to sketch, focus on a detail of it
and sketch it at different times of day.

* A teacher exploring the scientific method has
students observe natural phenomena outside
the classroom over a period of time, preparing
questions about features students notice about
nature and what functions these features might
serve (e.g. Why do squirrels have big, bushy
tails? Why are tree branches often crooked?
What purpose do our toes serve?). Students
then choose one question about which to
design an experiment and test a hypothesis
about a feature’s possible functional role.

* A physics class learning about atomic interac-
tions reads research papers about how geckos
scale smooth glass using van der Waals forces.

e Students exploring climate change solutions
in an afterschool chemistry club make carbon-
negative cement out of car exhaust, based on a
chemical process corals use to build their
stony reefs.

e Students in a maker lab create prototypes of
car tailpipes that remove outgoing pollutants,
whose design is based on the students’
research into how marine sponges filter food
out of seawater and other biological strategies
for filtering.

* A teacher exploring the material science and
structural engineering concepts of stress and
strain has students examine a tree in the
schoolyard for clues as to how it withstands
the passing breeze, despite its massive
canopy.

e A teacher exploring the mathematical ideas of
volume and mass has students look up from
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their desks, textbooks and chalk/white/smart
boards and look out the window or go outside
to determine how to weigh a cloud passing
over the school.

These examples share some common patterns.
First, in each instance, a standard academic idea
is being explored (hypothesis testing, volume,
mass, stress, strain, electrostatic charge, innova-
tion, etc.). That is to say, nature-inspired educa-
tion does not require new academic content be
added to the curricula. Nature-inspired education
is not a subject area in-and-of-itself. It does not
add to the burden of existing curricula by adding
on more content to the school day. It is a peda-
gogical approach. Instead of adding to the cur-
ricular content, existing academic ideas are
explored in less abstracted and more meaningful
contexts that help engage students’ interest and
build their contact with and appreciation for the
subject under study, as well as with the natural
world. In nature-inspired education, already-
existing academic ideas can be addressed without
lengthening the school day. Standard school top-
ics are simply explored conceptually in connec-
tion with the natural world (BioLearn, 2021).

A second thing to notice is that a wide variety
of academic ideas and subjects can be approached
through nature-inspired education. Many of the
academic subjects, such as art, science, math,
chemistry, physics and engineering, have been
developed historically as a direct result of
humankind’s observation of natural phenomena.
From the night sky and Galileo’s ideas of mass
and motion to human anatomy and Leonardo da
Vinci’s artistic realism, the natural world has
driven human thought, understanding and cre-
ativity. It is thus relatively easy, and completely
logical, to teach these subjects and connect their
respective academic concepts to the natural world
that inspired the development of these subjects in
the first place.

A third thing to notice is that the academic
ideas and subjects are explored in connection
with the engaging context of the natural world. A
(re)connecting with the natural world and human-
ities embedded place within it becomes a critical
learning outcome (Baumeister, 2014). Direct

contact with the natural world is also used to
explore topics, both in the schoolyard and by
leveraging students’ experiences to/from school
and around their homes. Note that this does not
require students go on expensive and rare field
trips to natural or semi-natural areas. If direct
contact with nature is not possible, it does not
even require that students leave the classroom.
All academic ideas and subjects explored through
a nature-inspired approach can be addressed
within the four walls of a classroom (especially
with the rich image, video and sound media avail-
able to teachers today) (Stier, 2021).

Before moving to exploring practical ways
nature-inspired learning has been implemented,
we need to understand why it is essential for the
survival of humanity, and we need to understand
the root causes of how we arrived in our current
sustainability crisis.

9.3 How We Forgot About

Nature: Our Divided Nature

ESD includes within its remit a reconnection
with the natural world, an experience in nature.
But is this sufficient to support the major claim of
ESD to educate for a sustainable world (e.g.
UNESCO (2014) Decade of ESD claim to create
a more sustainable future) — to address the SDGs
such as sustainable cities and communities
(SDG11), responsible consumption and produc-
tion (SDG12) and affordable and clean energy
(SDG7)? An education that does not provide via-
ble and desirable answers to such questions will
remain a side line, a sticking plaster at
best (Dawson, 2021).

Before exploring the role and purpose of
nature-inspired learning, it is pertinent to ask
why it is necessary. We need to understand how
we arrived into the sustainability crisis and what
are the deep-seated cognitive and psychological
patterns which continue to perpetuate the crisis
now in full sight.

Ask many tribes rooted in the natural world,
and they will tell you they have no word for
‘nature’. For them, it is not something ‘out there’
but deeply rooted in their way of being. Why then
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have the (mainly Western) tribes of the twentieth
century become so divorced from nature with
increasingly disastrous consequences? (Dawson,
2021) A hint perhaps comes from the subject-
object duality of science. Heisenberg in Physics
and Philosophy writes ‘The Cartesian partition
has penetrated deeply into the human mind dur-
ing the three centuries following Descartes, and it
will take a long time for it to be replaced by a
really different attitude towards the problem of
reality’ (Heisenberg, 2000). The Cartesian world-
view has become a core metaphor through which
we make sense of the world, a sense of how
humans fit in. A view that has been reinforced
through popular TV documentaries such as Jacob
Bronowski’s The Ascent of Man (1973) in which
he asserts that Man is ‘not a figure in the land-
scape; he is the shape of the landscape’. In more
recent years, this duality has been challenged, for
example, by the Santiago Theory of Cognition
(Maturana & Varela, 1980), stating that cognition
and matter arise as an interplay between phenom-
ena, with neither existing in isolation. This pro-
cess called ‘reciprocal specification’ (Weber,
2002) is an act of mutual engendering: ‘the world
is not an aggregation of things, but rather a sym-
phony of relationships between many partici-
pants that are altered by the interaction: a
necessarily erotic occurrence’ (Weber, 2017).
Despite advances in cognitive and quantum sci-
ence, the dominant mental metaphor is of humans
separate from and dominant over nature.
Modern tribes have evolved from a species
awed and cowed by nature, and living in balance
with their surroundings, to ones who are increas-
ingly dominating and dramatically changing
nature. There has been a cognitive shift in the
way we perceive the natural world, from being a
part of the whole to a disconnected self. We have
moved from tribes of nomadic hunter-gatherers
in tune and cooperating with the world around
them into a species of settled groups largely
divorced from a direct sense of connection with
nature (Heyes, 2012; Pinker, 2010; Whiten &
Erdal, 2012). If you like, we have moved from a
time when the principles organising our lives
arose from our embedded existence in nature to
one where it is replaced with our embedded exis-

tence in the non-natural world of GDP and social
status. The core mental metaphors we use to
make sense of the world have shifted (Lakoff &
Johnson, 2003; Lent, 2017). Clearly, the modern
world has provided huge benefits, but are the
downsides starting to out-weigh them? Our very
conception of self and nature has shifted the way
we make meaning of ourselves in relation to the
world around us.

To dig deeper into understanding this, we need
a model of how we construct reality. One helpful
model is presented by Buddhism in the form of
the Five Aggregates (Analayo, 2004; Burbea,
2014; Khandha Sutta translated by Thanissaro,
2013); one reason it is useful is that we can test it
out for ourselves. The Five Aggregates demon-
strate that based on having a body, we interact
with the world through our senses (touch, taste,
smell, hearing and seeing i.e. the aggregates).
The senses create the raw data of our experience.
Our consciousness maintains attention with our
senses and interprets the data, perceiving what is
pleasant or otherwise. Based on this, we create
tendencies or habits, certain preferences for what
we like and dislike, who we want to spend time
with and who we want to avoid. Through this
process, we make sense of the world around us.
We use concepts to create shared understanding
and words to name them. And, as we spin through
the model many times each minute, we start to
create the patterns and habits that define our self.
We become the sort of person who habitually
likes (craves) certain experiences and habitually
dislikes others. We become a pattern of recurring
habits. And of course, there is nothing inherently
wrong with this.

From a Buddhist perspective, the model of the
Five Aggregates is used through meditation to
gain direct insight into the interdependence of all
phenomena; nothing exists except in dependence
on something else, that an experience of ‘some-
thing’ as solid and substantially existing indepen-
dent of the conditions which created it is an
illusion (or based on ignorance to use the
Buddhist terminology). Any sense that the world
exists as separate from the self is merely a fabri-
cation of the mind (Burbea, 2015). The Buddhist
perspective offers a helpful model, but there is
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ample secular evidence to support this. Goethe
writes ‘Nature! We are surrounded by her and
embraced by her: powerless to separate ourselves
from her, and powerless to penetrate beyond her’
(Huxley, 1869).

However, as we have explored above, our pat-
terning and understanding of the world has
moved further and further away from our direct
experience of it. As our world has become more
complex, we have become ever more deeply
embedded in the world of concepts. Moving into
a world of abstraction where a social media pres-
ence has more importance than the presence of a
flowing stream. As a result, we no longer ‘see’
the foundations on which our concepts are built —
the natural world and its life supporting services
(see Senge et al., 2005). In this way, we have
become psychologically disconnected from
nature and in doing so eroded these very founda-
tions through actions which act outside of ‘natu-
ral laws’. No longer connected with our reliance
on nature, humanity has freed itself from the
necessity to conserve nature resulting in our cur-
rent planetary crisis.

Scharmer and Kaufer (2013) view this as a cri-
sis of our outdated frames of thought, where
nature, work and capital are seen as commodities
which we are free to take, sell, use, dump and
replace at will. And with the privatisation of com-
modities, this has led to an ecological divide
(overshoot), social divide (inequity and poverty)
and spiritual-cultural divide (depression). They
argue for a shift from an egosystem to an ecosys-
tem awareness, one where humans are deeply
embedded within natural systems, a transforma-
tion in the quality of attention from ‘I and me’ to
‘us and all’. A deep (re)engagement with nature
has to be an essential component for this shift.

It is this psychological disconnection from the
natural world, encouraged through scientific
developments such as Cartesian reason, which
has led to a dramatic shift in the cognitive meta-
phors we use to make sense of the world, from
metaphors of ‘nature as giving parent’ (see, e.g.
Crow-Apsdalooke nation claims that ‘The sky is
my Father and these mountains are my Mother’)
and ‘reverent guests of nature’ (see Tao Te Ching,
1989) to ‘dominion over nature’ and ‘truly to

command the world’ (see, e.g. Drucker (1985)
‘Human possession and use is what activates the
true nobility of any natural object’).

These metaphors must matter to educators. If
we aim to contribute to a sustainable society for
all, engaging in, questioning and changing these
dominant and highly destructive metaphors
should be a core task in all education work that
wants to make a lasting difference.

9.3.1 Our Undivided Nature

Seeking to (re)connect with nature requires, as
suggested above, a more detailed map of our psy-
chological disconnection: a map that can provide
us with ‘routes’ to see clearly the web of con-
cepts we weave. Before going further, we need to
be clear that concepts are helpful and they enable
us to live as human societies, work together and
survive. The challenge, however, is that we often
reify concepts to the point where we give them
independent and solid status. We over-estimate
their ability to provide an ultimate truth.

A practice of (re)connecting with nature can
provide the start of a shift from a disconnected to
a (re)connected self. Study after study has dem-
onstrated that those who choose to spend time in
nature feel more connected to something appar-
ently outside of themselves — something bigger,
more transcendent and universal (Foster, 2012;
Howell et al., 2011; Josipovic et al., 2012). There
is arich and growing list of nature books in which
authors describe their contact with and as a part
of nature. These range from old Chinese poets:

The birds have vanished into deep skies.

A last cloud drifts away, all idleness.

Inexhaustible, this mountain and I

gaze at each other, it alone remaining.
(Li Po, trans. Hinton, 2007)

..to contemporary writers:

A reverence for life is a reverence for wildness. A
reverence for life beyond your control. Something
you don’t dominate. That is the native habitat of
new ideas. Of real humanity — to expose yourself to
things beyond your control. And just to ride out the
consequences. That is what I seek and want to pro-
tect. Elements that are beyond our control.
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(Peacock, quoted from Maclver, R. ed (2006,
p- 26)

So, simply to look on anything, such as a moun-
tain, with the love that penetrates to its essence, is
to widen the domain of being in the vastness of
non-being. (Shepherd, 1996, page x)

Fundamental reality is the creative wilderness in
which everything interpenetrates, transforms,
pushes itself into life, and carries death along with
it. (Weber, 2017 page 96)

But is this sufficient? Writers generally describe
an experience of connection when in the natural
world, and many environmental education pro-
grammes aim to achieve the same. But people go
back to their towns and cities, and we know when
this happens their habits generally revert to type.
How can we reaggregate our experiences of
nature in a way which makes sense of our daily
desires and needs? This is the subject of two case
studies explored below.

9.4  Putting Nature-Inspired

Learning into Practice

Nature is an integral part of our daily lives;
indeed, we depend on it for survival and we are
nature. Nature is a source of pleasure and enjoy-
ment and underpins our entire economic model.
Whereas nature connection has a strong role to
play in (re)connecting ourselves back within
nature, it must do more than learn about nature or
learn in nature; we must learn from nature.
Observed closely, nature offers up key principles
as to how nature works to ensure a sustainable
system which adapts and flourishes over time.
These same principles applied to human endeav-
ours could provide a blueprint for human sustain-
ability embedded within nature.

As outlined above, Scharmer and Kaufer
(2013) call for a shift in attention from egosystem
to an ecosystem awareness. To change the domi-
nant, and highly destructive, metaphors of our
age necessitates a transformation in the quality of
attention through which we view the world. To
not only see nature through new eyes but to also
learn from nature. This comes from both a deep

(re)engagement with nature and applying natural
principles to all areas of life. It does not mean a
reversion to some past time when humans ‘lived
off the land’, rather viewing nature’s principles as
the design guide for creating vibrant and flourish-
ing human societies.

The two case studies below come from pan-
European projects which attempted to use natural
principles to rethink how human society can be
‘re-integrated’ within nature. They both aimed to
create learning which truly educated for a sus-
tainable planet. Each attempted to transcend the
utilitarian aims of the SDGs towards a more uni-
versal way of being through which such func-
tional goals are rendered unnecessary.

In both case studies, there was a deliberate
intention to avoid the common framing around
‘problem-solving’ environmental issues, towards
a framing which focuses on igniting a sense of
hope and curiosity. A mindset based only on
problem-solving places limits on creativity,
whereas igniting ‘fires which cannot be put out’
opens up to a possibility of anything. It becomes
about finding solutions based on the aspiration to
live the lives we want, rather than giving up
things we value based on morally questionable
goals.

9.4.1 Case Study 1:Lessons
from Nature - Using Insights
from Nature to Inspire

and Build a Brighter Future

Lessons from Nature was a European-funded
project (2009-2013) involving education part-
ners from five countries (Lessons from Nature,
2012). At the time of its inception, the concept of
learning from nature within a modern Western
education context was largely untried and
untested, although it was firmly grounded in
industrial ecological thinking (McDonough &
Braungart, 2003; Pauli, 2010). The project was
posited on the premise that:

We live in an unsustainable world. Pressure on

natural resources to drive the European economy is

increasing year on year. We cannot continue to
meet the needs and aspirations of Europe without
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significant changes to the way we live and con-
sume. There is a need to promote learning that will
change the way we design our economies, busi-
nesses and products. LfN (Lessons from nature)
takes a unique approach to addressing this need.
Nature is inherently sustainable: it recycles waste
efficiently, uses renewable power from the sun, is
resilient to sudden changes, adaptable over time to
new conditions, and self regulates through feed-
back. A truly green economy and society will share
the same characteristics. Such approaches are
being pioneered by businesses e.g. Interface, Nike,
Wal-Mart, evidencing a real need for this approach
to learning. (written by the author)

Lessons from Nature encouraged young people
(aged 12—16 years) to reflect on what the future
might look like and what models can provide
hope for a bright and prosperous future. The
Lessons from Nature (LfN) learning programme
explored these questions and how nature can be a
mentor. It revealed nature as a source of informa-
tion and inspiration for creative thinking and
redesign. Nature does all these things far better,
far more effectively and far more beautifully than
humans do. By learning the Lessons from Nature,
we can redesign our societies to be more like
nature, to be abundant, beautiful and free from
pollutants.

9.4.1.1 A Different Approach
to Learning

An example will serve to highlight the different
approach that Lessons from Nature took. A
traditional freshwater ecology lesson sees stu-
dents in a local stream catching macro-
invertebrates, measuring temperature and
dissolved oxygen and plotting data into their
notebooks. By the end of their time at the stream,
they have come to understand the parameters of a
healthy stream. And they return home, moving on
to the next part of their curriculum. For some,
perhaps only a few, the experience will have
moved them to think more deeply about the natu-
ral world, but for many it is just a day out and
another ‘thing’ they need to learn.

But what are we really learning from nature?
Names of plants and animals...the names were
created by humans. Relationships in a freshwater
ecosystem? Learning we almost certainly never
use. What if nature could teach us about health

care, running economies on limited resources,
providing homes that self-cool and heat? Because
nature does all these things far better, far more
effectively and far more beautifully than humans
do. Now there is a lesson worth going into a
stream for.

Learners need to make sense of their environ-
mental experiences within the context of their
own lives. The way Lessons from Nature (LfN)
worked was simple: we wanted young people to
be inspired and excited about their future, the
possibilities it holds and the role they will play in
it. LfN expressed the belief that the future can
and should be bright for all young people. This
does not mean the future will be the same as
today; change is the only constant. Communities
will need to learn how to redesign themselves to
combat serious environmental and social issues,
and business will need to learn how to develop
economics in a natural resource-constrained
world. LfN aimed to provide the tools for a hope-
ful future.

LfN was not mechanistic. It did not ‘preach’
to young people, telling them what they can and
cannot do. Rather, it attempted to apply the prin-
ciples of nature to whatever choices young peo-
ple wished to take. Want a fast car? How can
nature help us design such a car? It acknowledged
that we all have our own dreams for the future
and of course as we grow, they change and
develop. How can we keep those dreams alive?
The answer, according to LfN, was by learning
and applying the same principles that nature has
used for over 3.8 billion years to design human
systems that are abundant, beautiful and resilient.
Four key principles were drawn from the fields of
ecology and circular design (Pauli, 2010;
McDonough & Braungart, 2003):

e Waste Equals Food: In nature, everything is
cycled so what looks like waste is actually
food for the next cycle. For example, dead tree
leaves decompose to become food for insects.
This insight can be applied to turn current lin-
ear human production systems into closed-
loop systems in which waste is eliminated.

*  Multiple Benefits: In nature, organisms have
multiple benefits; they do not simply have one
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purpose. The goal of a tree is to reproduce to
provide the next generation, and in doing so, it
also provides food for insects, shelter for ani-
mals and nutrients for the soil from their
decomposing leaves, turns carbon dioxide into
oxygen and helps regulate temperature and
rainfall.

* Run on Solar Income: Nature runs on renew-
able energy; it does not use more energy than
it can produce itself. Nature does not create
energy sources that pollute the atmosphere
and designs its processes to work efficiently.

e Diversity Gives Strength: Nature relies on a
large variety of species, systems and organ-
isms that allow it to withstand external shocks.
Diversification effectively reduces risk.

Returning to the stream ecology field trip we
started with, how could we weave in the princi-
ples of nature? Students could be tasked with
finding out how waste is dealt with in a stream;
they would discover that detritivores consume
decomposing plant and animal parts, reducing
the risk of eutrophication and contributing to the
nitrogen cycle. Waste equals food.

Students could be asked what happens in a
healthy stream if one species, say mayfly nymphs,
dies out. They would discover that other species
move it to fill the niche and perform a similar
function. But in an unhealthy stream, if the may-
fly nymphs die out, then their function is not
replaced, and the whole system suffers (fish
would lose a food source). Diversity equals
strength.

How does the stream sit within the wider eco-
system? Perhaps it provides water, limits flood-
ing, creates a variety of habitats for other species,
is an attractive place for a picnic and is a place to
de-stress. In other words, it does not provide a
single function but has multiple benefits.

And how is the stream ‘powered’? What is the
primary energy source? How is this energy con-
verted into a form animals (including humans)
can use? It is, of course, run on solar income.

In this way, a traditional stream ecology trip
introduces key principles about how nature
works. Now take these four principles and apply
them to a town, perhaps the one you live in now.

Can we build factories in which waste from one
provides the raw materials for another...a circu-
lar economy? How can we encourage a diversity
of thinking to ensure our politicians get the best
advice possible before taking decisions, for
example, through participatory budgeting? Are
we able to create town centre spaces that serve a
multiple of functions and benefit a wide range of
people?

If we can learn the lessons of nature, then we
can start to redesign human spaces and systems
to function in the same way. And we know that
nature has done this sustainably for billions of
years — nature can be our teacher.

9.4.1.2 An Inquiry Process

ESD often starts by stating or asking the student
to understand the problem. This can lead to a
sense of disempowerment — it is just about solv-
ing problems rather than seeing opportunity. LfN
reframed this by asking what sort of future young
people would like to live in and how this pre-
ferred future can be made reality. This challenges
traditional assumptions about how things are
made, economies managed and lives lived.
Learning can move from individuals feeling
guilty or doing less harm and delaying a point of
crisis towards rethinking the future with their
aspirations to the fore. This presents a more
hopeful and realistic way for young people to
achieve the sort of future they want. After all, it
will be their future.

Within LfN, a four-step inquiry model
emerged: inspiring the learner, helping them dis-
cover how nature works, understanding how
nature’s principles can be applied to human sys-
tems and finally applying these new insights to
their own lives (see Fig. 9.1). This model was
uniquely created by the project partners, but other
inquiry models support the efficacy of the
approach (e.g. Morgan et al., 2007).

The model presents opportunities to learn
through first-hand experience helping to inspire
discovery and foster real understanding in rela-
tion to insights from nature that can be applied to
the modern world. It encourages students to
develop a wide range of competencies for the
jobs of the future. These include creativity, criti-
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Students discover.

We start by inspiring studentsito
observe anditake an interest in nature.
Forexample, students can explore nature from the
perspectives of the plants and animals that [ivenn
ity they see nature in a very different way than
we do:

4

APPLY: Now we apply learning to new situa-
tions, enabling students to discover how Lessons
from Nature can help them have a brighter future.
For example, we explore how business is already
applying Lessons from Nature and how

students can apply it to their own future.

D)% Next we explore how
can be applied to redesign
ms. For example, how can we

1 closed loop by infinitely
naterials with no waste.

Fig. 9.1 Lessons from nature four-step inquiry model. (Source: Lessons from Nature, 2012)

cal thinking, evaluation and reflection, sharing
and entrepreneurship.

This simple model can be applied again and
again and again. By learning how nature works,
we can find solutions that continue today, tomor-
row and always. These solutions are not limited
to the few; nature’s solutions can provide oppor-
tunities for all regardless of wealth or location.

9.4.1.3 Fancy a Coffee?
As I write this, I am drinking my favourite cup of
coffee. Think for a few minutes, and we will see

that my cup of coffee has very few benefits. Sure,
it is a nice drink for me, but what about all the
waste produced in processing the coffee? In fact,
only 0.2% of the coffee tree reaches my cup.
Surely, can we do better? If we learn from nature,
then yes.

The 99.8% that is traditionally seen as waste
can be used. The coffee pulp can be used as a
low-grade fertiliser or used as a substrate to grow
mushrooms. It can be fed to goats (for milk or
meat) which themselves produce very-high-grade
fertiliser or even used to produce thread for pro-
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ducing t-shirts. You can add the coffee plant cut-
tings to a bio-digester to produce bio-gas. So,
what looks like a single-use product can provide
multiple benefits for the farmer by applying the
principle of waste equals food. The next time cof-
fee prices fall, the farmer has several sources of
alternative income and can provide all his/her
cooking gas for free. A great economic and eco-
logical model (Fig. 9.2).

Since 2013, LfN has continued to inspire proj-
ects across Europe and beyond. The external

Students discover.
how nature works and what her
operating principles are.

For. example Prtscan Jnvestigate

i1 cee ap " -
I EtUre (1L DeCOommes Sotd Hor
Sunizinliy 2lss).

LAY

We start by inspiring studentsito
observe and take an interest in nature.
Forfexample, students can explore nature from the
perspectives of the plants and animals that Tiveln
it; they See nature in a very different way than
wedos,

evaluation confirmed (Wageningen University
and Research Centre, 2013):

Many scholars argue that the complexity of sus-
tainable development requires a system transition
to radically change our way of designing economy
and society. Participation in this transition requires
new competencies. The modules and learning
framework from Lessons from Nature offer stu-
dents a new perspective to current sustainability
challenges that stimulates them to explore new
solutions for design questions, inspired by nature.
The evaluation shows that after their participation
in Lessons from Nature, students feel that we as
humans can and should learn from nature.

4

APPLY: Now we apply learning to new situa-
tions, enabling students to discover how Lessons
from Nature can help them have a brighter future. /)
For example, we explore how business is already /
applying Lessons from Nature and how

students can apply it to their own future.

) systerns closed loop by infinitely
aterials with no waste.

Fig.9.2 A new story for coffee. (Source: Lessons from Nature, 2012)
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Furthermore, the students and teachers are inspired
by the opportunities looking at nature offers for
concrete design challenges.

Lessons from Nature is a complex concept.
Lessons from Nature helps students and teachers to
explore new approaches to sustainability chal-
lenges and develop competencies to address the
complexity of sustainable development.

9.4.2 Case Study 2: Biomimicry -
Nature as Design

BioLearn was a 3-year European-funded project
which introduced biomimicry as a pedagogical
approach to learning from nature. It created
learning resources for students aged 12—16 and
piloted them in schools in five European coun-
tries. The case study below refers only to the
project worked carried out in the United Kingdom
(BioLearn, 2021).

Biomimicry (meaning ‘to copy life’) takes us
on a journey to discover the principles which
makes nature a model for sustainability (see
Textbox 9.1, Benyus 1997): a model which
achieves dynamic balance, sustains the whole
and provides the conditions for survival.
Biomimicry offers a design process to apply
these principles to address human challenge: to
seek solutions which are sustainable and enable
humans to thrive within the natural systems we
are dependent upon.

Textbox 9.1 Biomimicry Principles

Nature runs on sunlight.

Nature uses only the energy it needs.

Nature fits form to function.

Nature recycles everything.

Nature rewards cooperation.

Nature banks on diversity.

Nature demands local expertise.

Nature curbs excesses from within.

Nature taps the power of limits.
After Janine Benyus

Biomimicry has been defined as ‘learning from

and then emulating natural forms, processes and

ecosystems to create more sustainable designs’

(Biomimicry 3.8, 2016). It does this based on

three intertwined values (Dawson & Winks,

2020):

1. Emulate — observe nature closely, and we can
see how organisms use a vast array of strate-
gies to provision their needs; these strategies
are being emulated by many companies in
product design. It occurs when we tackle
human problems through the inspiration of
nature and minimise our impact on the Earth.

2. Reconnect — learning from nature requires
deep curiosity and observation, reconnecting
to the natural world at a level beyond mere
utilitarianism. It is about regaining the recog-

Textbox 9.2 Key Biomimicry Terms

Function: In biomimicry, a function refers
to an organism’s adaptation which helps it
survive and thrive. For example, the pur-
pose of bear fur is to keep warm; in techni-
cal terms, its function is to conserve heat
(insulation). Often, ‘designs’ in nature have
more than one function. A leaf can photo-
synthesise (convert energy from the sun
into sugar), and it can distribute water
(through its veins). Human products also
have functions; a kettle has the functions to
both contain water and heat water (modify
its physical state). In brief, a function is
‘what it does’. (BioLearn, 2021)

Strategy: Organisms meet functional
needs through biological strategies. This is
a characteristic, mechanism or process
which performs the function for them. In
the bear example, fur is the strategy for
delivering insulation. In a kettle, electrical
energy is transferred into physical heat
which modifies the temperature of water. In
brief, a strategy is ‘how it does it .
(BioLearn, 2021)
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nition that we are a part of nature and the rela-
tionship between humans and nature is
essential for our survival.

3. Ethos — understanding how we are an integral
part of nature, and how nature brings about
balance and harmony, we choose how to apply
biomimicry thinking with an ethos of care and
empathy with all life. It signals the intention to
proceed only in ways which work alongside
natural balance.

When these values are taken together, biomim-
icry offers a different way of seeing nature and
supports a shift in view from learning about
nature to learning from nature. It explicitly places
the natural world as a source of solutions to
human challenge, providing a moral and practical
reason for the conservation of the natural world.
It facilitates a deeper looking at the natural world,
through which a sense of sacredness can emerge
(Dawson & Winks, 2020).

As the three values briefly laid out above sug-
gest, biomimicry is not simply taking ideas from
nature to create better products to serve human
needs. It necessitates a deep observation of how
nature works, the inter-relationships between
organisms and their environment and an innate
sensing of nature’s cycles. In this way, biomim-
icry offers a method to rethink our relationship
with nature, rediscovering our place within the
natural world, finding balance, harmony and
renewal. In this sense, biomimicry can be far
more than a neat engineering solution; it can be
used to engage learners deeply with the natural
world. In this way, biomimicry can itself become
a ‘natural pedagogy’ rather than simply a tool
(Dawson & Winks, 2021). As an approach based
on natural principles, it avoids the often abstract
ideas and concepts of ESD. It retains an elegant
simplicity relying on direct experience and obser-
vation of nature as key tools. Biomimicry asks
what challenge do you want to solve and invites
learners to look into nature for the solutions.
Nature is the source of learning and innovation.

Biomimicry offers multiple points into the
natural world. It can be entered from a deep ecol-
ogy point of wholeness and connectivity, broad-
ening out into seeing how nature works and

applying nature’s principles to address human
needs. Or it can be entered from the perspective
of an engineering challenge, exploring nature to
see how organisms have solved similar chal-
lenges, or even stripped back to look at the prop-
erties of materials and structures and how they
can be applied in a variety of situations. In this
sense, biomimicry can appeal to a wide range of
people regardless of their current views of nature
(Dawson & Winks, 2020).

As aresult, biomimicry can help us see beyond
the usual events and patterns of our daily lives. It
can suspend our usual way of seeing nature and
offers a new mental model to reshape our rela-
tionship as a part of nature. Biomimicry provides
inspiration to go beyond simply copying nature
and presents learners with opportunities to enrich
and broaden their learning beyond facts and into
a new relationship with the natural world.

Variation and Classification:
A Different Approach
to Traditional Learning

9.5

The following sections take a narrative journey
through rethinking learning with a biomimicry
approach. They are intended to inspire educators
to reflect on how biomimicry can enrich learning
rather than be taken as ‘finished’ learning
resources.

Take, for example, a traditional unit in biology
on Variation and Classification (see Table 9.1).
This might start with students identifying the dif-
ferences between living and non-living things
(Movement, Respiration, Sensitivity, Growth,
Reproduction, Excretion, Nutrition — MRS
GREN). It could then move on to understanding
how different species vary and that these varia-
tions are inherited or caused by environmental
factors; a dichotomous key might then be used to
sort organisms into groups based on certain struc-
tures or behaviours. How would a biomimicry
approach deliver this?

Any tree in the school grounds can provide a
focus for using dichotomous keys, identifying
different trees or species of invertebrates found
on trees. However, thinking beyond simple iden-
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Table 9.1 A biomimicry approach within curriculum specification

Specification

School resources

Biomimicry extensions

Identify differences between living and
non-living things (Movement, Respiration,
Sensitivity, Growth, Reproduction,
Excretion, Nutrition — MRS GREN)
Understand that these variations may be
inherited or caused by environmental
differences

Observe that members of a species have
features in common

Use keys to sort organisms into groups by
common features

Appreciate that there are different ways of
classifying living things

fine

Compare the
characteristics of living
things — go outside if

Key resource:
Identifying organisms
DVD Life on Earth

Build on use of dichotomous key with
trees — consider answers to questions:
what characteristics provide strength/
energy/transport of water, etc.?

How do trees inspire designers?

How do trees MRS GREN? How do
non-living things MRS GREN? Can
non-living things mimic MRS GREN?
Provide a set of images of inventions/
designs inspired by trees. Ask students
what inspired each of these designs?

tification, an apparently instrumental approach to
learning about trees can yield a host of questions
driven by the curiosity of students. For example,
while thinking about classification, students
might consider:

*  What characteristics give this tree strength?

e What characteristics provide protection?

e What characteristics provide energy?

e How do these characteristics provide func-
tions which enable the tree to thrive?

* How can we use features to identify and clas-
sify the tree?

Take this a step further by focusing on one
function of trees: provide strength, transport lig-
uids and harness energy. Ask how the tree deliv-
ers these functions and what strategies does it
use? Consider how these strategies might be
applied within human design and what opportu-
nities are there to learn from trees?

9.5.1 Biomimicry Within Design
Within Design and Technology subjects, students
might be required to demonstrate the necessary
knowledge, understanding and skills required to
undertake iterative design processes and to place
this in a real-world context.

Provide students with a sycamore or maple
seed (or any winged seed). Ask them to spend
5 min looking at their seed and analysing its

movement and structure in as much detail as pos-
sible using these points as a guide:

¢ Examine the seed structure in detail.

e Throw it in the air (sensibly!).

¢ Look at how it flies — what allows it to move
like this?

* As you are doing this, try and think about
what the seed has these features.

Now set a mini-design challenge:

Mini-design Challenge: We are now going
to use the seed to help use solve a design
challenge. The purpose of this is to help
you to consider how looking to nature’s
designs can help to prompt us to think and
see differently — applying the ingenuity of
the seed to a human design problem!

How can the design and function of the
seed be copied to help people who are at
risk of flooding?

The purpose of this mini-design challenge is to
get students to consider how looking to nature’s
designs can help to prompt us to think and see
differently — applying the ingenuity of the seed to
a human design problem. Students draw their
design and label it with functions as observed in
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the previous activity making use of the nine prin-
ciples of biomimicry already given out to assess
their design. This approach might lead students
to ideas about generating energy, similar to an
Archimedes screw, or perhaps ways to slow down
the flow of water to minimise flooding risk.

9.5.1.1 A Natural Source of Innovation
‘Nature is full of solutions looks for problems to
solve’. This quote by Christopher Viney (2000)
from Heriot-Watt University sums up the bio-
mimicry view of nature. Trees offer wonderful
lessons in building structures which provide
strength using minimal materials. Also, trees
grow by capturing carbon from the air through
photosynthesis rather than mining minerals from
the ground as we do. Companies such as Solidia
are exploring how making cement can actually
remove carbon from the atmosphere rather than
release it. Can we start to envision buildings as
net absorbers rather than producers of carbon?

Taking a study of trees further, we can observe
the characteristic curvature of the base of older
trees. Why might the tree have grown in this
way? In strong winds, the forces generated are
channelled to the base where tensile stress is
greatest. This particular curvature is very effec-
tive in reducing the concentration of stress, and
you will find in at other points in a tree where
there are points of join. Throughout its life, a tree
adjusts its growth to better distribute mechanical
stress (we see this when we look at a cross sec-
tion of felled trees).

Another mechanism some tree species use is
by interlocking root systems with different trees.
This has been found to reduce tree damage dur-
ing hurricanes, and architects are now exploring
whether buildings can be made hurricane resistant
using a series of interlocking ‘roots’ between
buildings.

Taken to the next step, we might then consider
how a tree might be able to inform smarter and
more efficient human design — perhaps such
asymmetrical growth might inform the way
buildings are designed — to increase strength on
the side of the prevailing wind while reducing the
need for materials on the other. Another related
point of learning might come from watching trees

sway in the breeze. Is the strength we associate
with long-lived and tall specimens related to their
immovability or their flexibility?

Compare how a tree addresses the challenge
of tensile stress compared with human-built
products. Figure 9.3 illustrates how right angles
concentrate stress and lead to weakness and frac-
ture. This lesson was tragically learnt on ships
with portholes designed in a square pattern.
These designs created weak points which weak-
ened the ship’s integral strength. In high-stress
environments such as airplane windows, you will
now only find cut-out corners. Trees already learn
this lesson as can be seen in figure 9.4 — there are
no right angles (Figs. 9.3 and 9.4).

A final example involves photosynthesis
which both extracts carbon from the air for
growth and converts solar to chemical energy
(D’ Augustino, 2015). The function of chloro-
plasts is to capture photons of light, and this is
being mimicked using dyes, called dye-sensitised
solar cells (Stier, 2014). Because they use dyes,
they do not rely on purified silicon and can be
made from recycled plastic. Additionally, leaves
have tiny wrinkles and folds which allow for
maximum light absorption (Kim et al., 2012).
Typically, solar panels are flat which means they
absorb little of the longest wavelengths. It turns
out that the wrinkles and folds in a leaf absorb
these far more effectively. Dye-sensitive solar
cells made from recycled plastic could both
remove silicon and enable surface structure to

Fig. 9.3 ‘Cracked pavement’ by Erin Mallinson is
licensed under CC BY-NC-SA 2.0
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Fig. 9.4 ‘File:Keeler
Oak Tree — distance
photo, May 2013.jpg’ by
Msact at English
Wikipedia is licensed
under CC BY-SA 3.0

mimic leaves, leading to a potential 600%
increase in light absorption.

By attending closely to nature, we are able to
learn the forms, patterns and processes nature
applies to be sustainable. We are able to discover
a chain of insight and imagination which begins
with identification and ends with creative appli-
cation of natural principles to solve human chal-
lenges. The above examples illustrate the ways in
which learning about nature can also become
learning from nature and furthermore can offer
real-world opportunities to enhance problem-
solving. While on the face of it biomimicry is
inherently knowledge based, it also offers
important avenues for creative exploration of the
natural world. Taking the step from considering
the function of natural phenomena to examining
the strategies nature takes to achieve such func-
tions deepens student knowledge and indeed
enhances wonder and appreciation for nature.
Yet, one of the most important benefits of a bio-
mimicry approach to learning is the application
of these strategies into complex human chal-
lenges. For this to occur, the learning has to take
a creative direction, and students must be able to
play with their ideas — adapting, changing and
learning to accept failure as an aspect of evolu-
tion and improvement rather than an end in itself.

From this point of view, biomimicry has much to
offer — from deepening knowledge of the natural
world to divergent thinking and problem-solving
rooted in exploration and creativity.

9.6 Concluding Thoughts:
Nature-Inspired Integral

Education

Much has been written about education for sus-
tainable development, and much has been
achieved in the name of education for sustainable
development. It is clear, however, that the result
of education for sustainable development is not a
sustainable planet. Perhaps education for sustain-
able development is the problem? Attempts to
codify and rationalise education for sustainable
development has resulted in more documents,
meetings and textbooks. Perhaps ESD needs to
be a sub-sect of nature-inspired learning, rather
than the other way round. ESD has become
another concept created by humanity to explain a
reality it does not fully and cannot fully under-
stand — the complexities of planet Earth. Only
with deep attention to how nature (the Earth)
functions, and its principles, can humanity hope
to live sustainably. Only with the humility to
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accept we are not in charge can humanity learn
how to survive and flourish. Without this deep
appreciation and sense of service towards nature,
sustainability will remain just a policy maker’s
dream. We do not need ESD; we need nature —
we are nature. ESD only have value insofar as it
supports humanity to live within nature’s
boundaries.

The ideas and examples outlined above offer
some starting points, ways in which nature-
inspired learning can become a part of schooling.
They offer a way in, connecting deeply through
our senses directly to the world around us, mov-
ing away from concepts towards experience. To
seeing nature as a source of inspiration for human
learning and innovation. This is a connection
with the world as it really is, as it really operates
and as we are really integrated within it. And it
provides meaning to why we need to educate and
innovate as a part of nature rather than separate
from it. It also offers a key link between how
nature works and the aspirations of modern
Western societies (not forgetting that the majority
of the world also needs more to reach an accept-
able standard of living). Biomimicry, in particu-
lar, is demonstrating that business can successfully
innovate and thrive based on natural principles
and that innovation and enterprise can deliver a
better future (Smith et al., 2015).

Nature can teach us to live sustainably on
planet Earth. Will we choose to listen?
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Inspirational Outdoor Education:
Learning for Sustainability

with the Educational Polygon
for Self-Sufficiency in Dole
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Abstract

The Educational Polygon for Self-Sufficiency
in Dole (In Slovene, the expression polygon
refers to an area intended for learning or train-
ing. In this case, the visitors learn about self-
sufficiency and see it in practice. The full
name of the place in Slovene is Educational
Polygon for Self-Sufficiency in Dole “Uc¢ni
poligon za samooskrbo Dole”; we shortly
refer it as “Polygon Dole.”) has been estab-
lished as an outdoor learning environment in
the municipality of Polj¢ane, 40 km south of
Maribor. In 2010, we began implementing
outdoor education, so we needed an open
learning environment where both young peo-
ple and adults could gain experience in inte-
grated self-sufficiency. Integrated
self-sufficiency includes ecosystem food pro-
duction, water collection and reuse, circular
bio-waste management, renewable energy
sources, wild insect care, and sustainable con-
struction. Polygon Dole demonstrates the
advantages of this type of education, which

results in increased interest in self-sufficiency;
greater awareness of natural laws; care for
natural resources like energy, water, and biodi-
versity; and for personal development.
Common goals include personal growth and
building a community integrated with place
consciousness and environmental goals.
Outdoor environments are extremely impor-
tant for young people who do not yet have life
experience, to distinguish theoretical knowl-
edge from practical knowledge and to connect
the importance of multiple knowledge types
for life. In this chapter, we provide insight into
the activities that young people perform to
strengthen thinking, develop manual skills,
delve into ecosystem laws, and understand life
on Earth. The emphasis is on holistic self-
sufficiency, both material and spiritual, which
develops a person into a vital, mentally con-
nected, and responsible citizen, which is a
great need in today’s society.
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10.1 Introduction

Outdoor learning in natural areas can be an
enrichment for children, enabling them to learn
beyond the borders of their classroom, and has
the potential to strengthen primary schools’ edu-
cational practice directly and indirectly
(Rickinson et al., 2004; Blair, 2009; Wistoft,
2013; Goodall, 2016). For effective education
about and comprehension of sustainability, it is
necessary to develop potential in students by
motivating them, arousing curiosity to gain new
knowledge, and enabling them to enter the edu-
cational process on their own. The academic lit-
erature suggests that early childhood nature
experiences are particularly important for devel-
oping affective connections with the natural envi-
ronment (Ernst & Theimer, 2011; Kahn &
Kellert, 2002; Raudsepp, 2005; Wells & Lekies,
2006). Based on decades of practice, we find that
natural environments, classrooms in nature, or
outdoor learning environments are extremely
suitable for an effective and meaningful educa-
tion (Vovk, 2015, 2019). Moreover, teachers find
that they have lack of time for in-depth work in
nature; they often focus on data, numbers, and
facts and less on the process of acquiring knowl-
edge. The results are reflected in a decline in the
creativity of both teachers and students, which is
a major obstacle to lifelong learning (Oberbillig
et al.,, 2014), according to which everyone is
responsible for their personal development. In
outdoor learning environments, teachers focus on
strengthening students’ deficient contact with
nature, which affects the decline of genuine rela-
tionships and behavior. Many examples of educa-
tion in nature show that students connect readily
with nature if they have opportunities for practi-
cal experience (Beery, 2014). The transformation
of educational approaches by strengthening the
role of nature and connections to it has shown the
potential for enhancing the acquisition of lasting
knowledge. There is an increasing level of
commitment to nature and its recognition, the
importance of green systems in urban environ-
ments, and complex thinking about the impor-
tance and future of connections with the
environment and nature (Root et al., 2017).

This paper focuses on explaining the concept
of an outdoor learning environment and showing
the opportunities that teachers have for imple-
mentation of practical education. Outdoor learn-
ing environments are upgraded classrooms in
nature, as they also include experiences, personal
development, and behaviors that are not neces-
sarily tied to the school curriculum (lifelong
knowledge).

In the case of the Polygon Dole presented
below, we have shown the advantages of outdoor
education, which results in increased interest in
self-sufficiency; greater awareness of natural
laws; care for natural resources like energy,
water, and biodiversity; and for their personal
development. Traditional outdoor experiential
activities, such as hiking, orienteering, bird
watching, and environment education, have been
commonly understood by many to be the domains
of white people with greater means to access lei-
sure experiences (Rose & Paisley, 2012). Outdoor
learning environments are extremely important
for young people who do not yet have life experi-
ence, to distinguish theoretical knowledge from
practical knowledge and to connect the impor-
tance of multiple knowledge types for life.
Outdoor learning is a combination of formal and
non-formal education, with the help of modern
technology and appropriate motivational spaces
(learning environments), a combination which
increases access to knowledge and education,
while equipping learners properly with informa-
tion (Kosir & Habe, 2015). Thus, students can
learn anywhere and anytime, not just in school.
Open education should not be confused with
excursions, since it is a new form of education
that upgrades students’ existing knowledge with
additional information, personal experience of
processes, and the possibility to create the result
themselves.

In the scientific literature, learning environ-
ments are defined in connection with the achieve-
ment of learning goals. Thus, in the paper
“Analysis of the factors of the learning environ-
ment based on the model of the hierarchy of
needs of Abraham Maslow,” KoS$ir and Habe
(2015) analyze factors in the learning environ-
ment from the motivation point of view. Based on
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a review of many studies, they have derived rec-
ommendations that enable the teacher to effec-
tively promote the holistic development of
students. In the Journal of Elementary Education,
the authors in the article “Reverse learning and
teaching as an opportunity for innovative and
flexible implementation of learning forms in
higher education” emphasized the importance of
ensuring quality in higher education. They repre-
sent the relationship between direct and indirect
forms of work through the approach of reverse
learning and teaching, where they emphasize the
importance of student self-regulation of learning,
mental activity, achieving higher learning out-
comes, and promoting a higher level of under-
standing of knowledge and skills (Plesec et al.,
2020). However, we know from our practice that
students cannot acquire skills if they are not
involved in appropriate learning environments.
They also cannot achieve higher goals if they do
not have the opportunity to think differently.
Education in nature covers several compe-
tences: relationship skills, responsible decision-
making, self-awareness, social awareness, and
self-management. A promising practice to pro-
mote positive social and emotional learning is
school garden programming (Ambrose et al.,
2020). Since the concept of an open learning
environment is relatively new, it is associated
with learning paths, classrooms in nature, land-
scape elements (forest, meadow, stream), and
other practices, including sports and recreation.
We are using open learning environment with the
same meaning as outdoor learning environment.
The term outdoor learning environment is
therefore understood as contact with nature and
the possibility of perceiving sounds, smells,
vibrations, and other sensations from the outside.
After reviewing the situation in the field of open
learning environments, we find in the monograph
Slovenia: Educational Region (Vovk, 2015) that
Slovenia has invested considerably in equipping
learning paths and various natural centers. These
centers of nature and learning paths have been set
up by various associations and municipalities,
but they do not have the expertise to connect
these arrangements with education systems.

In the following part, we present the Polygon
Dole, an outdoor learning environment in the
municipality of Polj¢ane, which enables the real-
ization of all physical needs as well as the highest
needs of being and the close relationship between
nature and human. The emphasis is on holistic
self-sufficiency, both material and spiritual,
which develops a person into a vital, mentally
connected, and responsible citizen, which is vital
in today’s society.

10.2 Polygon Dole Is an Outdoor
Learning Environment for All
Generations

In 2010, on a 1.5 ha extensive meadow in a small
valley in the hamlet of Dole near Polj¢ane, we
developed an open learning environment for
holistic self-sufficiency, with an emphasis on the
material and spiritual levels, which enables dif-
ferent generations their personal development.
Ten years ago was the beginning of the financial
crisis, and it became increasingly clear that we
needed a holistic view of life, that is, food, work,
and relationships between us and overall well-
being and health. Above all, we needed a new
way of thinking, since the material world col-
lapsed for many when they lost their property
because of various investments and many also
lost their jobs. These needs encouraged us to
develop an open learning environment and offer
help to those looking for new paths of develop-
ment, for themselves and others. Because it is
necessary to first meet material needs, we have
developed a mini eco-village with all the arrange-
ments that enable self-sufficient living, including
water, energy, arable land, sustainable buildings,
and supporting educational facilities for new
knowledge development. In the following, we
present the elements of the outdoor learning envi-
ronment at Polygon Dole for achieving various
educational and developmental goals (Table 10.1
and Fig. 10.1):

There are also many smaller elements on the
Polygon Dole, all of which are intrinsically con-
nected to nature. In that way, all these practices rep-
resent an irreplaceable source of information,
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Table 10.1 The elements of the outdoor learning environment at Polygon Dole

Plants

Traditional plants: local traditional species of trees, herbs, and vegetables, adapted to local
natural conditions, for food, biomass, and energy

Special plants: plants not indigenous to the area but not harmful to the natural ecosystem such
as miscanthus, paulownia, Chinese yam, sweet wormwood, sedges, reeds, and chicory

degradation

Phytoremediation plants: special plants for cleaning and prevention of soil and water

Production
self-sufficiency

Food: raised, mound, and keyhole beds, also forest and a vertical garden for most effective

water heater

Energy: solar panels for electricity generation, greenhouses for heat retention, and a solar

collection and treatment

Water: well, pond, rainwater collectors, mulches, rain gardens, retention trenches for water

Compost: treebog toilets for organic matter decomposition and compost bins for biomass reuse

Facilities

phytopharmaceutical preparations

Sustainable buildings: yurt and hobbit house made of natural materials for living and storing
food, greenhouses, and a hayrack for food production and processing, dryer for

Research facilities: laboratory for soil and water testing, weather station for meteorological data

Pedagogical tools
bioaccumulation filters

Experiential infrastructure: pedagogical profile, geological wall, pond, wildlife feeders, sand

Educational boards: additional information about herbs, pollinators, clouds, microorganism

Biodiversity areas

Green systems: natural meadows, shrubs, trees, vegetation belts
Blue systems: ponds, puddles, water reservoirs
Artificial habitats: for insects and other beneficial organisms to support biodiversity

insight, feelings, experiences, and spiritual and per-
sonal growth and are therefore essential for achiev-
ing holistic development for all generations.

10.3 Practical Examples
for Education in Nature

In the following, we list some starting points that
teachers can adapt to a specific age, level of pre-
vious experience, motivation, and skills. The
starting points can help teachers to plan individ-
ual research assignments and teamwork. The
listed activities have all been tested in practice at
the Polygon Dole.

Activity 1: Listen to Life in the School
Garden

We walk quietly around the garden, between the
flowerbeds, and listen to birds, crickets, moving
branches, and our steps. Do we always hear these
sounds?

Result: Students find that the sounds are
diverse, in origin, duration, and intensity. Let
them recognize the source of these sounds and
infer the meaning of the living beings that create
these sounds (Fig. 10.2).

Activity 2: Observe Life in the School Garden
A more detailed exploration into the ground or
under its surface and under the branches of
plants reveals the richness of life in the garden.
Prepare a table and fill it in with the specimens
we have seen and how many of each (e.g., lady-
bug 3 times, black snail 1 time, and so on).
Students can follow life in the garden in groups,
in pairs, or individually. We take care to avoid
touching the animals, just sketching or photo-
graphing them, instead. We present all the
observed animals to the whole group and think
about their habitats.

Result: Students identify rarer animal spe-
cies and their role in the ecosystem
(Fig. 10.3).

Activity 3: Colors, Smells, and Sounds in the
School Garden

When identifying plants and animals in the gar-
den, we use a color method that requires observa-
tion and comparison (Molek et al., 2010). Herbs
are also distinguished by their smell, so the com-
bination of color and smell is a reliable method
for recognizing plants. Birds are also distin-
guished by color and sound, as are various bee-
tles and insects.
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Hobbit house
Yurt
Greenhouse
Winter garden
Pond
Water retainer
Compost toilet
Hugel beds with mulch
Raised beds
Beds on pallets
Spiral beds
Forest garden

. Terraces
Natural playground
Learning boards
Educational soil profile
Benches from recycled plastic
Pet house
Wildlife feeder
Insect house
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Fig. 10.1 The elements of the outdoor learning environment at Polygon Dole. (Photo taken by the authors)

Result: Students become aware of the hetero-
geneity of garden life and develop an affinity for
certain colors, smells, and sounds, which they
also mimic (Fig. 10.4).

Activity 4: How Warm Is It? And How Much
Rain Falls in the School Garden?

Students can collect temperature data using a
thermometer. The data about warmth can be con-
nected to everyday life. They can also make sim-
ple containers from packaging to measure
precipitation in mm. The amount of precipitation
is measured in millimeters: for example, 10 mm
of precipitation falls on 1 m?, which equals 10 L
To make it easier for students to understand these

units, it is recommended that they measure the
amount of precipitation themselves and then
infer the importance of water for plants and
animals.

Result: Students become interested in official
weather data and understand weather forecasts
and climate zones more clearly (Fig. 10.5).

Activity 5: Which Soils Do We Have in the
Garden?

Soil knowledge is important for choosing spe-
cific plants for planting. Most plants need light
soil to grow, which is moderately moist, friable,
and darker in color because of the presence of
humus. The soil on open surfaces often compacts
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Fig. 10.2 The garden is full of diverse sounds (photo taken by the authors)

Fig. 10.3 Garden animals approach us when they feel we
want to get to know them (photo taken by the authors)

and becomes completely hard. Plants cannot
thrive in such a habitat.

Result: Students observe the color, moisture,
and fragility of the soil and distinguish between
favorable soil for plants and less favorable
(Fig. 10.6).

Activity 6: Who Lives Under the Ground?
Soil, earth, dirt, or ground (all terms can be inter-
changeable) is home to many organisms. Even if
we observe the surface of the ground carefully,
we can see ants, spiders, and centipedes. But if
we dig up the soil, there we can see even more
animals.

Result: Students gain awareness about the
importance of preserving the soil. By observing,
counting, comparing, and touching the organisms
in the soil, they become aware that the soil is
alive (Fig. 10.7).

Activity 7: Soil Seed Balls

If we have clay soil in the garden, we can make
balls and add grass, flower, or vegetable seeds.
Clay retains water for a long time, so the seeds
will be moist and ready to germinate. Seed balls
can be placed in planting beds, or they can be
thrown on the lawn to sow flowering grass.



10 Inspirational Outdoor Education: Learning for Sustainability with the Educational Polygon... 143

Fig. 10.4 Many shades
of color tell us about
processes in nature
(photo taken by the
authors)

Fig. 10.5 Temperature data gathering is a simple method
for motivation (photo taken by the authors)

Fig. 10.6 Prolonged dry periods completely dry out the
soil (photo taken by the authors)
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Fig. 10.7 The richness of life in the soil is indescribable. We do not see most living things with the naked eye (photo

of the display information board taken by the authors)

Result: Students recognize the seeds of plants
and learn that the seeds are the smallest fragment
of the plant and that we need to store them dry so
that they do not begin to germinate (Fig. 10.8).

Activity 8: Let’s Make a Pond in the Garden

Ponds are a habitat for aquatic animals that make
an important contribution to maintaining the eco-
system balance in the garden. Therefore, every
garden should have a pond. Of particular impor-
tance are frogs and toads, which eat the larvae of
various beetles and worms that would otherwise
eat our crops. Students can make a puddle them-
selves by digging a 30-cm-deep pit and placing
foil in it. It is then filled with water, at least one

bucket of which should be from a natural pond or
stream to start life developing.

Result: A puddle is a living ecosystem and stu-
dents become aware of this. Aquatic and terres-
trial ecosystems can be explained in the garden as
students experience life in both (Fig. 10.9).

Activity 9: Let’s Make a Garden Bed of
Willow Branches

We always want extra flower or vegetable beds in
the garden, especially if the plants are growing
well. The beds must be as sustainable as possible,
so we use willow branches found in the vicinity.
Then we add soil to the bed and plant herbs and
vegetables.
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Fig. 10.8 Seed balls for seed storage (photo taken by the
authors)

Result: Students acquire bed design skills and
learn the importance of wood in self-sufficiency
(Fig. 10.10).

Activity 10: Let’s Make Clay Pots
We collect seeds from the garden, so the students
will make clay containers for seed storage. Clay
can also be collected in nature; it must be as clean
as possible. Students form medium-sized clay
pots and dry them in the shade. The outdoor
learning environment can be designed and used
to enrich perceptual development through sen-
sory and motor stimulation.

Result: Students learn how to design a con-
tainer and develop fine-motor skills (Fig. 10.11).

Activity 11: Filling the Raised Beds with
Biomass and Soil

To design the garden and obtain arable land, we
need larger garden beds, including raised beds.

Fig. 10.9 A pond can greatly enrich the garden, as ani-
mals are always heard in it (photo taken by the authors)

The wooden framework and its protection are
prepared for us at school, and we can do every-
thing else with the students. Students learn about
all stages of bed design. Then students place
twigs on the bottom of the bed, biomass (leaves,
hay) above them, and fertile soil on top. The bed
is then sown or planted and protected with mulch.

Result: Students can observe the whole pro-
cess of growing local herbs and vegetables
(Fig. 10.12).

Activity 12: Prepare Your Seedlings

The greatest joy is to observe the seeds becoming
seedlings. Seeds can be collected by us or
obtained at exchange communities. Certain
plants should be sown early (peas, beans) and
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Fig. 10.10 Round beds made of willow branches enrich
the school garden (photo taken by the authors)

others later. Fill the seed pot halfway with soil,
and then add up to three seeds and then more soil.

Result: Students recognize the whole process
from seed to seedling and the conditions for seed
growth. They learn to care for seeds and later
seedlings (Fig. 10.13).

Activity 13: Caring for Wild Pollinators

It is crucial for our garden that the plants have a
healthy environment and that the site is suitable
for plant requirements. Wild pollinators are
important for seed germination, especially wild
bees and bumblebees. If the garden is in an urban
environment, it is important to set up a home for
wild pollinators, like a hotel for insects. We

Fig.10.11 Making clay pots helps develop manual skills
(photo taken by the authors)

assemble it from materials of varied color and
composition.

Result: Students express their creativity, rec-
ognize varied materials, and understand the
importance of wild pollinators for self-sufficiency
(Fig. 10.14).

Activity 14: Caring for Birds in the Garden
Birds are of great importance in regulating the
balance in the ecosystem, so they are an indicator
of environmental health. In the garden, we pre-
pare straw for their nests by stuffing it into stand-
ing cups, so the birds can take it to their nests.
Birds that do not migrate need help in the
winter.
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Fig. 10.13 Seedlings are protected with boxes against the weather (photo taken by the authors)

Result: Students learn about birds and their
living conditions (Fig. 10.15).

Activity 15: Make a Mixture for Brewing Tea
Herbs are very suitable for teas, assuming the
garden is in a place safe from external influences
such as traffic and random walkers. Therefore,
when preparing the garden, we must pay atten-

tion to protection from traffic and other sources
of pollution. Almost all herbs can be used for tea.
Tea is made from fresh or dried herbs. Teas can
also be mixed into blends to emphasize desirable
flavors. Otherwise, dry the leaves of the plants
and store them in a glass jar.

Result: Students develop an interest in plants
and get used to drinking tea (Fig. 10.16).
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Fig. 10.15 The straw pots are emptied in just a few days, as birds quickly carry straw to their nests (photo taken by the
authors)
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Fig. 10.16 Chamomile prevents inflammation and
cheers us up with their flowers and scent (photo taken by
the authors)

10.4 Holistic Effects of Outdoor
Learning Environments

Green schoolyards and other natural areas such
as forests, parks, woodlands, and gardens afford a
meaningful context for childhood education, as
they provide children with numerous opportuni-
ties for both informal and formal learning experi-
ences (Auer, 2008; Ballantyne & Packer, 2009;
Dyment & Reid, 2005; Sahrakhiz, 2018). The
scholarly literature proposes that outdoor learn-
ing engaging with the natural environment pro-
vides opportunities to improve academic
achievement and social emotional intelligence
for students; thus, the features of the landscape
can influence the acquisition of awareness in the
natural environment, while enhancing training
for sustainability and various green systems,

learning in a number of subject areas such as sci-
ence, and learning by smelling, feeling, and tast-
ing (Riemer, 2003). Living in outdoor learning
environments impacts human life from the basic
physiological level to the higher needs of human
beings. Students can learn how to work together
to take responsibility for tasks such as planting
by group learning. Access to nature should help
to develop self-confidence, responsibility, a sense
of pride, cooperation, problem-solving skills in
the classroom, and relationships between stu-
dents and teachers (Bowker & Tearle, 2004).
Everyone has physiological needs, which one
satisfies in diverse ways, and how one copes with
them affects a person’s vitality, well-being, and
appearance. Security needs are related to the way
of life and local regional conditions; people regu-
late these through their ways of living and con-
necting with others. The need for affiliation is
expressed through networking in societies, asso-
ciations, and organizations, which is supported
by offering diverse learning environments that
connect people with similar interests. The need
for respect and self-esteem arises from the rela-
tionships between people and social communities
and is also reflected in open learning environ-
ments based on respect for the individual (KoSir
& Habe, 2015). The deficit needs we have men-
tioned so far can be met in open learning environ-
ments, as they are based on a strong connection
between nature and humans. Outdoor learning
environments also enable self-realization, self-
development, and meeting the needs of one’s
being (Plesec et al., 2020). Most importantly,
however, we achieve transcendence through open
learning environments, that is, transcending the
observable world. Too often we become
immersed in routines and habits and do not see
beyond our limitations; open learning environ-
ments allow us to transition and personally grow,
which is above the needs of everyday life. Since
the condition for achieving transcendence is a
willingness to open one’s perceptions, this is
exactly what open learning environments offer.
This is especially important if we are making
major changes when we feel we should transcend
our present state, when we have outgrown our
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current world, and when we want to move for-
ward from limitations to another reality. It is
important to realize that open learning environ-
ments allow us to perceive what is around us all
the time, but which for various reasons, we do not
see or perceive. In discussions of transcendence,
the fundamental question is how to be or how to
design and live such openness (understanding)
that it will lead both our being and other beings to
authenticity and to self-ownership (Klun, 2015).

Since the world is becoming more complex
because biodiversity is rapidly diminishing, there
are an increasing number of hungry people, peo-
ple feel alienated, and social problems are becom-
ing more serious, learning environments offer a
timely form through which to achieve observa-
tion and response to opportunity.

10.5 Conclusion

In this chapter, we have shown the importance of
open learning environments, which differ from
learning paths, and learning tables along paths in
that outdoor education have several dimensions.
This alone is often not enough to provoke thought
and develop deeper levels of learning, as much
information is overlooked (longer texts on cul-
tural heritage, descriptions of phenomena),
because people, unfortunately, do not read
lengthy texts. Although we have many different
learning paths and learning tables in Slovenia
(perhaps too many), we do not recognize their
effects on people’s thinking. Therefore, we find
that the open learning environment offers a spe-
cific connection between humans and nature,
where not much arrangement is needed, but the
perception of space must be emphasized.

At the Polygon Dole, we have developed an
integrated approach, which promotes people’s
vitality (their life energy, will to live) and leads
them to transcendence, which is related to the
ability to understand diverse approaches, thus
contributing to happiness, personal development,
and the well-being of our planet Earth.
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Through a Whole School Approach

Niklas Gericke

Abstract

The whole school approach to Education for
Sustainable Development (ESD) embraces a
holistic and participatory educational philoso-
phy that aims to enhance the potential of the
school environment to function as an authen-
tic and meaningful learning place. There is
rich diversity in ways this approach plays out
in different places, both within countries and
globally. However, a common guiding princi-
ple is the integration of three lines of action:
environmental management (“‘greening”) of
the school, establishment of ongoing partner-
ships with the broader local community to
address issues of social-environmental sus-
tainability, and incorporation of sustainability
in the curriculum. Hence, a whole school
approach demands involvement of all parts of
schools and stakeholders in the society to
expose students to real sustainability issues. In
this chapter, I describe how the idea of whole
school approaches has developed in the litera-
ture by presenting different models and pres-
ent a school organization model that can be
used to guide implementation of ESD in a
whole school approach. Aspects of school
organization that facilitate implementation of
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ESD from a whole school approach are high-
lighted, with a focus on school leadership.

Keywords

Education for sustainable development -
School leadership - School organization -
Sustainability - Whole school approach

The Role of Whole School
Approaches in ESD

11.1

The term whole school approach was originally
used in research about schools’ ability to incor-
porate perspectives of health, well-being, and
anti-bullying (Wyn et al., 2000). The goal has
been to engage all parts of the school in common
efforts at all levels to improve targeted character-
istics, for example, the well-being of staff and
pupils. This has been found to be a successful
approach in health education, according to sev-
eral studies (e.g., Rowe & Stewart, 2009; Rowe
et al., 2007). The underlying idea has also been
subsequently adopted in Education for
Sustainable Development (ESD) and sustainabil-
ity education and developed especially in
Australia and New Zealand (Eames et al., 2010;
Ferreira et al., 2006; Henderson & Tilbury, 2004).
The concept includes involvement of all parts of
a school and expert stakeholders in society
(Henderson & Tilbury, 2004), to expose students
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to authentic problems in the wider society in
order to transform the school itself into an agent
of change in a sustainable direction (Mogensen
& Schnack, 2010). In that sense, whole school
approaches can be seen as a continuation of a
progressive teaching tradition (Mathar, 2015),
although the aim has become specifically directed
toward sustainability, i.e., to transform schools,
including all their actors, into agents of change
toward a more sustainable world.

ESD and sustainability education can be seen
as two different ideas, as sustainability education
only addresses the sustainability aspect and
ignores the development aspect of ESD. In that
sense, sustainability education can be described
as a more eco-centric concept than ESD, which
to a greater extent recognizes the needs of
humans, the anthropocentric perspective (Gericke
et al., 2020b). Nevertheless, in this chapter I
ignore these differences and treat the concepts as
synonymous, because a whole school approach
by definition cannot ignore the human aspect.
Instead, I address how ESD or sustainability edu-
cation can be implemented according to a whole
school approach in order to improve the condi-
tions both for humans and the environment,
although I mainly use the ESD concept.

McKeown and Hopkins (2007) identify four
levels that are important for implementing ESD
in a school—the disciplinary, whole school, edu-
cational system, and international policy levels.
At the disciplinary level, they point out that tradi-
tional disciplines such as language, mathematics,
and science form the core school subjects that are
regularly tested and reported. Due to the impor-
tance assigned to them, it is very important to
implement ESD in these high-stake school sub-
jects in order to prioritize it strongly in education
at large. In addition, they claim that other school
subjects, such as civics, history, geography, art,
and physical education, form a second tier of
school subjects that should also address ESD.
ESD is also closely related to the disciplinary
content of some subjects, such as biology, geog-
raphy, and civics, which could provide valuable
foundations for catalyzing the incorporation of
ESD in other school subjects (Sund & Gericke,
2020). However, ESD calls for transdisciplinary

approaches that integrate, rather than separating,
content knowledge and skills from different dis-
ciplines, so it is important to engage teachers of
subjects in ESD-oriented efforts (Sund et al.,
2020).

Due to the requirement for a transdisciplinary
perspective, McKeown and Hopkins (2007)
identify a need to adopt a whole school approach
for ESD. Hence, this is their next important
level to address when implementing ESD. The
whole school approach recognizes that more
than knowledge and information are required to
induce the behavioral shifts needed in schools
and society for effective reorientation toward
sustainability (Henderson & Tilbury, 2004).
From a holistic perspective, including environ-
mental, social, and economic aspects, according
to McKeown and Hopkins (2007), a whole
school approach should involve efforts to embed
sustainability beyond disciplines by incorporat-
ing compatible practices in all activities and
everyday aspects, such as travel, purchase, and
physical surroundings. Hence, according to this
view, whole school approaches should include
not only the teaching and learning in a school
but also all the other activities and practices out-
side the classroom. This element of whole
school approaches is often referred to as “green-
ing,” through which all staff and students of the
school should become involved. The moral is
that the school should live in the same way as it
is tutoring its students (Henderson & Tilbury,
2004) or as formulated by McKeown and
Hopkins (2007, p. 22): “In the whole-school
approach, the curriculum, programmes, prac-
tices, and policies of an educational institution
are engaged to contribute to building a more
sustainable future. In this approach, sustainabil-
ity is lived as well as taught.” To accomplish this
ambitious goal, the importance of ESD must
also be recognized at higher levels of the
society.

To support ESD efforts at the disciplinary and
whole school levels, McKeown and Hopkins
(2007) emphasize that it must also be institution-
alized at the national educational level, i.e., in the
official steering documents that regulate activi-
ties in schools. At the national level, an appropri-
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ate legislative framework is needed to create
good policies, build administrative support,
enable provision of sufficient resources, support
school leadership, and assess success in terms of
learning outcomes. Without support at this level,
it will be difficult to establish a whole school
approach because officials at this level write cur-
ricula and are responsible (under governmental
direction) for activities such as teacher certifica-
tion and provision of in-service development that
support, or hinder, the implementation process
(McKeown & Hopkins, 2007).

The way ESD is addressed differs substan-
tially among countries, but in Sweden (the source
of empirical findings reported in this chapter) the
national curriculum for the 9-year compulsory
school states that teachers of all school subjects
are responsible for teaching and promoting sus-
tainable development. Moreover, 1 of 16 overall
aims concerns  sustainable  development
(Education, 2011, p. 8):

It is the responsibility of the school that all indi-
vidual students can observe and analyze the inter-
actions between people in their surroundings from
the perspective of sustainable development.

However, ESD and sustainability are not men-
tioned at all the syllabi of various school subjects
and only emphasized in syllabi of a few subjects
such as biology and geography.

The last level of importance identified by
McKeown and Hopkins (2007) for incorporation
of an ESD perspective is international policy and
agreement, to support its inclusion at national
level. Currently this is strongly manifested in the
work of UNESCO and the global action plan for
ESD, a roadmap to generate and scale up ESD
action at all levels and in all areas of education
and learning (UNESCO, 2017). Thus, I would
argue that it is already incorporated well at this
level.

To conclude, a whole school approach may be
crucial for successful implementation of ESD in
schools, at a level between steering documents
and the teaching and learning activities. However,
it is clearly important to determine the key rea-
sons for adopting such an approach. Hence, this
is the objective of the next section.

11.2 Why Adopt a Whole School
Approach to ESD?

As previously pointed out, a whole school
approach to ESD can be defined as the involve-
ment of a whole school community in efforts to
promote sustainable development, in addition to
orientation of the teaching, learning, and curricu-
lum toward its promotion (Breiting & Meyer,
2015; Gough, 2005; Henderson & Tilbury, 2004;
Gough, 2005; Mathar, 2015; McKeown &
Hopkins, 2007). Moreover, the references show
there seems to be consensus about this definition.
The reason for engaging the whole school, and
not just the teachers and students, is that ESD and
sustainability — education call for action.
Specifically, there is a need to develop compe-
tence to act in a sustainable manner (Mogensen
& Schnack, 2010; Sass et al., 2020, 2021) rather
than merely developing knowledge, which is the
most common goal of education. Research and
practice have shown that higher levels of knowl-
edge do not necessarily bring about a change in
people’s way of life (e.g., Kollmuss & Agyeman,
2002). Therefore, the environmental and sustain-
ability education practice and research commu-
nity has long taken inspiration from the
progressive teaching and learning movement
(Mathar, 2015), which dates all the way back to
Jean Jacques Rousseau in the eighteenth century
and the call for a “return to nature” (Sarabhai,
2007). The underlying idea is that the learner
needs to experience nature or the environment in
order to fully understand it.

In progressive teaching, affective dimensions
of learning such as emotions, attitudes, and val-
ues are often given equal importance to the cog-
nitive knowledge dimension. This kind of
teaching, or rather learning, is referred to as
transformative education (Mezirow, 2009).
Transformative education is supposed to “foster
deep engagement with and reflection on our
taken-for-granted ways of viewing the world,
resulting in fundamental shifts in how we see and
understand ourselves and our relationship with
the world” according to a leading journal in the
field  (https://journals.sagepub.com/home/jtd).
Hence, by empowering individual learners, and
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transforming their ways of understanding them-
selves in relation to the world, it is believed that
they will be prepared to become agents of change
in their societies and the world, as a consequence
of that education. Therefore, issues related to par-
ticipation, power, and democracy are important
aspects of ESD (Shallcross & Robinson, 2008),
and deployment of transformative teaching strat-
egies that develop learners’ action competence
for sustainability is regarded as crucial for sus-
tainable development (Parra et al., 2020).

This is because sustainable development often
poses complex, or “wicked,” problems (Rittel,
1973). The complexity stems from the multidi-
mensional character of sustainability issues,
which can span multiple levels (from individual
to global), and disciplines as they require inte-
grated consideration of environmental, cultural,
and economic dimensions (Parra et al., 2020), as
illustrated in Fig. 11.1. A wicked problem is one
that is difficult or possibly even impossible to
solve in a completely satisfactory manner,
because any solution will involve trade-offs
between environmental, social, and economic
pros and cons. There is often no right or wrong
answer, and choices must be made that favor
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some groups and goals more than others, based
on values as well as knowledge. For example,
constructing a new mine may impair local biodi-
versity, but boost local employment and meet
needs for valuable metals required to produce
batteries in order to reduce “greenhouse gas”
emissions driving climate change. In such cases
there are no simple solutions, and some values
must be prioritized at the expense of others when
reaching a decision. Many sustainability issues
have such “wicked” complexity and must be
solved based on well-developed action compe-
tence for sustainability rather than knowledge
alone. Thus, there is a clear need for transforma-
tive teaching according to the ESD discourse.
However, the transformative aim of ESD, in
which the learner and world are viewed as corre-
sponding vessels transforming each other, has
proven very difficult to achieve in reality. An ini-
tiative called the green school movement has
been launched globally in efforts to accomplish it
(Gough et al., 2020). However, effects of imple-
mentation efforts involving whole school accred-
itation in the green school movement have
detected small effects and usually manifested in
improved levels of knowledge rather than action
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Fig. 11.1 Dimensions and levels of sustainability. (Modified by Gericke from Mathar (2015))
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competence. This is exemplified by studies of
efforts in the Czech Republic and Slovak
Republic (Cincera & Krajhanzl, 2013), Flanders
in Belgium (Boeve-de Pauw & Van Petegem,
2013), Indonesia (Riastini et al., 2019), Israel
(Goldman et al., 2017), Portugal (Spinola, 2015),
Sweden (Berglund et al., 2014; Olsson et al.,
2016), Taiwan (Berglund et al., 2020; Olsson
et al., 2019), and the USA (Warner & Elser,
2015). It has been shown that transformative
ESD affects students’ self-reported behavior
(Boeve-de Pauw et al., 2015), but difficulties
seem to lie in features of schools’ organization
and functions that hinder schools implementing
ESD in a transformative manner (Gericke et al.,
2020a). Thus, there is a clear need to identify and
counter the difficulties in implementation of
transformative ESD.

It is here that the whole school approach
comes into play. It seems to be very difficult to
implement truly transformative ESD teaching
through support solely at the disciplinary level, or
the educational and national level, as outlined by
McKeown and Hopkins (2007). Instead, previous
research on ESD implementation suggests that
the whole school needs to be engaged if truly
transformative ESD is to be enacted in any
school.

11.3 How Can a Whole School
Approach Be Described?

In the preceding sections, I discussed the role and
reasons for using whole school approaches.
However, very little has been written about how
whole school approaches could be arranged in
practice and as pointed out by Shallcross and
Robinson (2008, p. 312): “What is often missing
from discussions about sustainability education,
participation, and whole school approaches is
any consideration of design.” Hence, from a prac-
tical perspective, there is a clear need to deter-
mine key features of a whole school approach,
and how a school interested in adopting one
should be organized, and how the whole school
should be integrated. Shallcross (2005) and
Henderson and Tilbury (2004) have provided a

basic model of a whole school approach with five
specific features: formal curriculum, research
and evaluation, institutional practice, social and
organizational aspects, and community links
(Fig. 11.2). First, regarding the curriculum it is
important to establish participatory learning and
cross-curricular teaching in the school. Second,
regarding research and evaluation, it is important
to initiate and maintain continuous monitoring,
with reflection and evaluation of the staff and stu-
dents in combination with practitioner research.
Third, institutional practices should include
greening activities of the school and its surround-
ings, reducing the school’s ecological footprint,
and most importantly ensuring alignment with
the sustainability ideas of the formal curriculum.
Fourth, in terms of social and organizational
aspects, sustainability should be at the heart of all
school practices that reflect the formal curricu-
lum, involve activities that promote participation
of all of the school, and be fully embedded in the
continuous professional development of teach-
ers, support staff, and other stakeholders. These
four aspects together highlight the core impor-
tance of the school community’s links with the
outer society, which should include partnerships
with external groups that foster alignment with
key ideas of the formal curriculum, as illustrated
in Fig. 11.2.

By securing these five aspects, Shallcross and
Robinson (2008) argue that a whole school
approach will create interaction between the
learner and the environment (outside and inside
the school) in intellectual, material, spatial,
social, and emotional senses. In this way action
competence can be developed as part of the sub-
jectification process of schooling, i.e., as a devel-
opment of the student’s self, instead of being
acquired as a social norm in the form of internal-
ized behavior, as part of the socialization process
of schooling. Developing action competence for
sustainability, instead of following specific
norms, will be more advantageous in the long run
according to transformative ESD theory, because
a competence can be moderated and adopted
according to the context or demands of a specific
situation, unlike a specific behavior. To develop
action competence, it is essential to know about
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Fig. 11.2 A general model of a whole school approach and its central features. (Modified by Gericke from Shallcross

and Robinson (2008))

different ways to act, i.e., action possibilities.
Self-efficacy, or confidence in one’s own ability
to influence sustainability when taking action, is
also required (as people with strong self-efficacy
are more likely to engage in pro-environmental
and sustainability actions) together with willing-
ness to engage and make a difference in sustain-
ability issues (Olsson et al., 2020). If action
competence for sustainability is developed by a
learner, she/he will be better equipped to deal
with complex and wicked problems. However,
such learning demands enactment in both affec-

tive and cognitive dimensions, which is the aim
of transformative education and whole school
approaches.

The model of Shallcross and Robinson (2008)
highlights the centrality of links with the com-
munity to establish authentic learning with rele-
vance for the society in which the students live
and thus enable transformative learning. This
builds on theory developed by Lave and Wenger
(1991) to build communities of practice that
include stakeholders both within and outside the
school. These communities should establish joint
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actions to address real-world sustainability prob-
lems. In that way the students can be engaged
from cognitive and affective perspectives in ways
that might lead to double transformation, i.e., the
students changing the world and the students
being changed by the world. However, it is very
demanding and difficult to achieve such joint
action in a whole school approach for three
reasons.

First, it is very difficult to engage the whole
school in an endeavor that is not clearly pre-
scribed in formal steering documents. Second,
there may be a need for the school community to
agree that sustainability should be embraced as a
common vision and curriculum (Mogren, 2019).
Third, when consensus regarding the whole
school approach has been reached, links with the
community must be established, which has
proven difficulty for schools because they are tra-
ditionally inward-looking institutions (Mogren &
Gericke, 2017a, 2017b).

One way to overcome these difficulties sug-
gested by Rowe and colleagues, in the context of
health education (Rowe & Stewart, 2009; Rowe
et al., 2007), is to introduce the idea of school
connectedness through whole school approaches.
School connectedness is described as a sense of
belonging to the school environment and can be
defined as the cohesiveness between diverse
groups in the school community, including
students, families, school staff, and the wider
community (Rowe et al., 2007). In short, school
connectedness refers to the social relationships
within school communities. It is recognized as an
important characteristic of a whole school
approach and should be strengthened by positive
reinforcement in multiple contexts, such as fam-
ily and community settings. Therefore, it can be
described as an ecological perspective that takes
into account the quality of connections among
multiple groups in the school community. If suc-
cessful, the school connectedness should be char-
acterized by strong social bonds, featuring high
levels of interpersonal trust and norms of reci-
procity, also known as social capital (Rowe et al.,
2007).

Rowe and colleagues identify two mecha-
nisms that they consider to be important to

achieve school connectedness in whole school
approaches: inclusive processes and supportive
structures. The processes of the whole school
should be characterized by inclusiveness, involv-
ing the full range of members that make up a
community, including members outside the
school. The participation of community members
should also be active and characterized by demo-
cratic equal “power” relations and partnerships
among the members. Structural elements such as
school policies, school organizational arrange-
ments, the physical environment, and teaching
and learning approaches should also reflect the
values of participation, democracy, and inclu-
siveness and promote processes based on these
values (Rowe et al., 2007).

Rowe et al. (2007) also propose a model based
on the identified processes and structures, with
three levels (the community context, broad school
environment, and classroom environment).
According to the model, all of these should be
connected by numerous transversal social rela-
tionships (school connectedness) characterized
by the core concepts of equal partnerships, par-
ticipation, and value of diversity (Fig. 11.3). The
cited authors highlight the importance of creating
consistency between school policy and the orga-
nization of the broad school environment and the
class policy, class organization, and physical
environment of the classroom. The school con-
nectedness model of Rowe et al. (2007) incorpo-
rates many of the same main features as the
model by Shallcross and Robinson (2008) such
as participation, institutional practices, organiza-
tional structures, policies, and curriculum. Most
importantly, both models identify links to the
wider community outside the school as of crucial
importance and perhaps the most important
aspect of the whole school approach.

The model of Rowe et al. (2007) also expands
and contributes important dimensions of whole
school approaches that are not included in the
model of Shallcross and Robinson (2008). First,
by using the concept of school connectedness, it
highlights the importance of social relations
between individuals within and outside the
school. Without social relationships, it is impos-
sible to build common visions and cultures in the
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Fig. 11.3 A model of school connectedness in relation to a whole school approach. (Modified by Gericke from Rowe

et al. (2007))

school, thereby creating common norms, which
is important for establishment of a whole school
approach. Second, it points out the different hier-
archical levels of the school organization that are
important to recognize and understand in order to
implement a whole school approach. From a
school organization perspective of whole school
approaches, it is important to recognize that
schools can be viewed as multilayered, with at
least three layers, consisting of school leadership
(with administrative support), a teacher colle-
gium, and students (Mogren, 2019). These groups
partly create separate communities within the
school, although school leaders and teachers reg-
ularly meet, and teachers and students meet daily.
However, these meetings often take place under
specific school conditions, with expectations that
communication will be subject to implicit norms.

For example, in the most important arena for
communication, the classroom, recontextualized
knowledge from the outer world is presented, and
there are specific expectations about what the
teacher and students are supposed to do. Inter
alia, there are clear expectations about how they
should interact, what is to be learnt, etc. accord-
ing to what has been called the didactical contract
by Brousseau (1997). Thus, most social interac-
tions in the school follow norms or patterns that
might be far from those that participating actors
would freely choose in an authentic situation out-
side school. Therefore, it might be difficult to
enact transformative teaching, connecting
authentic experiences of students, teachers, and
school leaders in the school although the social
interactions might be plentiful. Moreover, in the
didactical contract, contact with the surrounding
society, creating links to the community, as pro-
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posed for whole school approaches, is difficult
because it challenges the existing traditions and
organizational structures of most schools
(Gericke et al., 2020a). The whole school model
of Rowe et al. (2007) visualizes the importance
of these aspects, unlike the model of Shallcross
and Robinson (2008). However, neither gives any
suggestions for strategies to overcome these hur-
dles in implementation of ESD via whole school
approaches, which are considered in the next
section.

11.4 A Model for Facilitating
Implementation of ESD via
a Whole School Approach

It has been theoretically suggested that the school
organization is one of the most crucial facilitators
(or hindrances) of ESD implementation in prac-
tice (Scott, 2013). As discussed in the previous
sections of this chapter, different models of whole
school approaches have integrated some aspects
of the school organization in efforts to illuminate
factors that facilitate achievement of the ultimate
goal (i.e., a double transformation through which
the schools become agents of change of the world
and the schools become changed through interac-
tion with the world). However, as also shown in
this chapter, implementing ESD via whole school
approaches has proved difficult, and there are few
successful examples (published at least).
Therefore, the main idea here is to align the
whole school approach to the school organization
and its modus operandi, rather than imposing
conflicting changes from the outside. For this, we
first need to know how a school organization nor-
mally works, which is described in a previously
developed theoretical model based on empirical
research (Scherp, 2013). This theoretical model
has been described and empirically validated for
whole school approaches (Mogren et al., 2019)
and incorporates four dimensions describing how
a school organization functions in relation to its
surroundings (Fig. 11.4).

The Holism dimension or holistic idea refers
to the degree that schools have an articulated,
holistic vision of their aims concerning student

HOLISTIC IDEA

TEACHING AND

LEARNING
ROUTINES AND PROFESSIONAL
STRUCTURES KNOWLEDGE
CREATION

Fig. 11.4 Visualization of the Scherp model of the four
dimensions of a school organization. (Modified by
Gericke from Mogren et al. (2019))

outcomes and the pedagogic methods and per-
spectives that should be applied to realize the
vision. The construct encompasses the pattern of
common understandings about learning and
teaching among school’s teachers and leaders. It
can be used to gauge the degree that educational
priorities are aligned with an articulated school
vision, priorities of the local community and the
school itself. If there is no common holistic
vision in a school organization, every issue in the
school will be handled in a vacuum, rather than in
a manner that leads the organization in a clear,
desirable direction. Instead it will meander, go
astray, and respond to the latest fad. Elements of
the holistic dimension should also meet demands
in curricular and other national steering docu-
ments (Mogren et al., 2019). To establish a whole
school approach for ESD, clearly the holistic
ideas should be sustainable development.

The routines and structures dimension con-
cerns the degree to which stability and security
are maintained, and teaching is protected from
disturbances, through routines, scheduling, loca-
tions, and teachers’ working units. It incorporates
arrangements for student healthcare, staff ser-
vices, and evaluation. In the everyday activities it
encompasses, the underlying logic is that any dis-
turbance is related to a lack of fit between indi-
viduals and structures, rather than the structures
per se. Consequently, the processes and struc-
tures of this dimension are conservative in nature
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and follow a top-down leadership logic. There is
high quality in this dimension when the routines
and structures facilitate implementation of the
school’s holistic vision and are adjusted to new
learnings through interactions with factors asso-
ciated with the other dimensions of school orga-
nization (Mogren et al., 2019).

Professional knowledge creation is the dimen-
sion that accommodates the organization in rela-
tion to changes in the community outside school.
Disturbances in everyday pedagogical practice
are indications that the general educational (and
particularly teaching) arrangements do not match
changes in the outer world or community and
thus should be adapted. This may involve changes
in the curriculum or local demands on the school,
such as demands for sustainability or greening.
Professional knowledge creation is important for
developing new understanding of learning and
teaching, so it is strongly linked to critical reflec-
tion in education and understanding different val-
ues that underpin different views of reality. This
requires application of a bottom-up logic of lead-
ership based on experience from praxis. High
quality in the professional knowledge creation
dimension includes willingness to change rou-
tines and structures, e.g., through promoting
peer-learning and adjusting the teaching accord-
ing to societal needs. The underlying idea for an
effective school organization is that suggestions
for improvement may be evaluated within the
professional knowledge creation domain and
subsequently incorporated in the organization’s
routines and structures (Mogren et al., 2019).

The teaching and learning dimension refers to
the classroom level of school organization.
Ideally, teachers and students should create learn-
ing platforms together, handling situations in the
learning interaction in a manner that promotes
both the students’ learning of new knowledge
and the teacher’s teaching ability. The teacher has
a key role in structuring environments and situa-
tions for students to learn and is helped or hin-
dered in this by factors stemming from the other
organizational dimensions (Holism, routines and
structures, and professional knowledge creation).
If there is coherence between the other three
dimensions, they will jointly support the practical

classroom activities, thereby enhancing student
outcomes. For example, if the scheduling (part of
the routines and structures domain) is flexible in
a school that holistically embraces ESD (for
instance), a teacher may let students participate
in a debate arranged by a local TV station regard-
ing a topical issue such as exploitation of a local
lake. Thus, factors associated with these three
dimensions would promote quality in the feach-
ing and learning dimension. Alternatively, in a
school with the opposite attributes, poor knowl-
edge creation and rigid scheduling would prevent
such interest being raised, and any such out of
school activities taking place, in alignment with
the lack of holism, resulting in poorer teaching
and student outcomes (Mogren et al., 2019).

As can be seen in Fig. 11.4, if the other three
dimensions (holistic idea, routines and struc-
tures, and professional knowledge creation) are
aligned, they can reinforce the quality of teaching
and learning, thereby leading (if the holistic idea
is ESD and sustainability) to development of
action competence for sustainability among the
students. However, if the dimensions of the
school organization are disjointed, they will
impair attempts to make elements of the school
work synergistically, and it will be difficult to
work with ESD or sustainability according to a
whole school approach.

In order to implement ESD or sustainability
education according to a whole school approach,
it is first necessary to ensure that the holistic idea
is ESD or sustainability. Moreover, the holistic
idea needs to be negotiated and agreed at all lev-
els of the school, including school leaders, teach-
ers, other staff, and students, as well as
stakeholders outside the school with whom the
school forms partnerships and community links
(Fig. 11.2). For this, relevant elements of the
knowledge creation dimension of the school
organization, which channels new ideas and
influences from outside school, such as ESD and
sustainability, into the organization, must be acti-
vated. The agreed holistic idea of ESD and sus-
tainability must also be clearly manifested in
relevant documents (such as those describing
school policy, class policy, and community part-
nerships) and integrated as a vivid and lived
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experience in the processes and cultures of the
school organization and class organization and,
of course, in the teaching and learning (Figs. 11.3
and 11.4). If all this is accomplished, ESD or sus-
tainability will have been successfully institu-
tionalized in the school organization (Fullan,
2001), and I would say that this is a precondition
for work according to a whole school approach.

However, it is very difficult to achieve true
institutionalization, and it requires integration of
ESD and sustainability into the routines and
structure dimension of the school organization.
In that way, by including and aligning ESD and
sustainability to the conservative structures and
routines of the organization, sustainability will
always be at the top of the agenda. As can be seen
from the Scherp model, in order to work with
ESD or sustainability according to a whole school
approach, it is important to establish a balance
with the logics of the organization that are linked
to the outside community. It is then important to
strive to change (in response to those links) rele-
vant elements of the professional knowledge cre-
ation dimension, as well as elements of the
routines and structures dimension that maintains
the organization’s stability and focus. When these
dimensions are in tune and connected to the same
agreed holistic idea, it is possible for a school to
work according to a whole school approach with
the potential to achieve a double transformation,
i.e., the students changing the world and the stu-
dents becoming changed by the world.

This idea is contrary to what has often been
proposed in ESD and sustainability literature,
where the focus has been on transgressing bor-
ders between the school and society rather than
working in alignment with them (Lotz-Sisitka
et al., 2015). Whole school approaches have also
been advocated using the same rhetoric as exem-
plified by this quotation: “What we are advocat-
ing is a participative democracy that transfers
power to people, and not necessarily a represen-
tative democracy” (Shallcross & Robinson, 2008,
p. 309). Based on empirical studies, I would
instead argue for the suggested approach to work
in alignment with the school organization, a posi-
tion also supported in other recent studies
(Verhelst et al., 2020).

11.5 A Strategy to Implement
a Whole School Approach

The previous section describes a model of the
school organization to implement a whole school
approach for ESD. However, as shown in the lit-
erature, accomplishing whole school approaches
has empirically proven difficulty. In this final,
section of the chapter, I describe strategies for
accomplishing the goal of implementing ESD
through whole school approaches, based on find-
ings from empirical studies.

Studies of the top Swedish schools striving to
adopt whole school approaches have identified
several ESD quality criteria that guide the
schools” work according to their leaders (Mogren
& Gericke, 2017a). Clustering of the schools’
practices according to ESD implementation strat-
egies, based on these criteria, identified four main
principles: collaborative interaction and school
development, student-centered education, coop-
eration with local society, and proactive leader-
ship and continuity (Mogren & Gericke, 2017b).
Interestingly, closer examination of the results
revealed that the schools focused on either the
internal part of the organization, i.e., the dimen-
sion of routines and structures, or the external
community links, i.e., professional knowledge
creation. The main problem in implementing
whole school approaches for the participating
schools was in combining the internal aspects
with the community links. However, one school
was able to institutionalize the ESD perspectives
within its routines and structures after first intro-
ducing ESD via the knowledge creation process.
The results indicated that students at this school
played an active role in planning their education
and learning, primarily in a way that was linked
to societal needs. The school had a flexible sched-
uling system that was used as a resource for plan-
ning transformative activities that supported
students’ collaboration with society (Mogren &
Gericke, 2017b). This, I would argue, could be
the very essence of a school working according
to a whole school approach. Let us now consider
the road this school took to reach that position.

A major aspect of this school’s historical
development to practice a whole school approach
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revealed by the study was that it had undergone
something of a transition from proactive leader-
ship established by its previous school leader
toward a more student-centered education-
oriented style of leadership by the current school
leader (Mogren & Gericke, 2017b). This transi-
tion seems to have influenced the development of
the school’s practices over time. The whole
school unit eventually cooperated with society in
a more inclusive manner than previously. In con-
trast, in the other participating schools in the
cited study, collaborations with society were pri-
marily treated as the school leader’s responsibil-
ity (Mogren & Gericke, 2017b). Thus, the study
suggests that an excessively strong leadership
focus might hinder truly participatory school
development that engages the whole school.
However, by gradually transitioning from a pro-
active leadership focus toward a student learning
focus, this school managed to use external quali-
ties to support development of its internal quali-
ties. This suggests a potentially useful two-step
strategy for establishing whole school approaches:
first, starting with a proactive leadership in the
ESD implementation process in which the school
leader is primarily responsible for managing
societal input into the school organization and,
second, allowing gradual transition to a student-
centered school organization in which the stu-
dents, and their teachers at the classroom level,
are empowered to become actors that influence
and are influenced by society. This integration of
internal and external processes will probably be
required to achieve a truly transformative ESD
whole school approach. Finally, to institutional-
ize the ESD perspective in the organization, it is
important to use anchor functions of the routines
and structures dimension, and collegial work
methods and groups must be constituted within
the organization to organize ESD in the teaching
and learning domain (Mogren & Gericke, 2019).

To conclude, if a school aims to implement
ESD or sustainability through a whole school
approach, empirical evidence indicates that the
process should focus on school organization
qualities that integrate internal and external pro-
cesses and structures. A whole school approach
should take into consideration internal qualities

such as teaching and learning, long-term plan-
ning aspects, and external qualities including
school operations such as integrated governance
or stakeholder and community involvement. The
internal learning processes of the school and the
external demands of society can then synergisti-
cally contribute to transformative education,
thereby making the learning process more mean-
ingful. In this way a whole school approach with
the potential to equip students with action com-
petence for sustainability could be implemented
that is characterized by a process of rethinking
systemic dysfunction of the society, as called for
in the ESD discourse (Lotz-Sisitka et al., 2015).
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Abstract

Children seem to be victims of deterioration in
ecological systems but might be also actors
having roles in shaping the future of our planet
when equipped with the necessary skills,
worldviews, and values. Education for
Sustainable Development (ESD) has been
viewed as an approach that may enable future
generations engage in pro-sustainable actions
within their local environment. This chapter
touches upon sustainability practices carried
out in Green Schools and Eco-Schools
Programme utilizing ‘whole school approach’.
Learning outcomes including knowledge, val-
ues, value orientations and motivation as pre-
cursors of pro-environmental behaviours have
been considered while revealing the impacts
of these certification programmes. Primary
schools that declare their usage of whole
school approach succeed in increasing knowl-
edge of children but fail to cultivate non-
cognitive constructs. Educators should have
in-depth insight into factors acting as barriers
and facilitators while transforming primary
schools into sustainable communities. For
instance, the degree of participation in actions,
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interaction with nature, and local community
involvement are among the issues that we
need to evaluate if we intend to observe life-
long impacts of ESD initiations.

Keywords

Education for sustainable development in
primary schools - Whole school approach -
Climate change education

12.1 Introduction

As an impact of human actions, our planet has
entered the Anthropocene where highly intercon-
nected global challenges such as deforestation,
water scarcity, and climate change threaten sur-
vival of every living thing. Many calls declare a
need for an urgent shift in human practices in
order to enable more sustainable lifestyles
(Corcoran et al., 2017). Children have appeared
to be victims of deterioration in ecological sys-
tems but might undertake important roles in
shaping their own future when equipped with the
necessary knowledge, skills, worldviews, and
values (Hickman & Riemer, 2016). Education for
Sustainable Development has been viewed as a
contemporary educational approach that may
enable future generations engage in pro-
sustainable actions within their local environ-
ment (Hofman, 2015). This chapter covers
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current reflections and implications on ESD
schools utilizing ‘whole school approach’ which
has taken attentions of practitioners starting from
the 1990s. As proposed by McKeown and
Hopkins (2007), this approach does not only
touch upon multidisciplinary nature of ESD but
embrace diverse disciplines to model some prac-
tices for a more sustainable future in all school
activities from transportation to energy and water
usage. ESD schools pursuing ‘whole school
approach’ have responsibilities to build up some
opportunities for children to learn sustainability
and to experience sustainability. Community
engagement, parent involvement, planning, mon-
itoring, and evaluation as well as curriculum are
incorporated in the teaching and learning pro-
cess. This chapter intends to draw some implica-
tions on ESD practices for primary school
teachers using whole school approach while
delving into climate change education as one of
the ‘adjectival’ educations (UNESCO, 2012). To
be more specific, firstly, it is aimed to present the
goals of two initiatives using whole school
approach, namely, Green Schools and Eco-
Schools and their connection with theoretical
models of pro-environmental behaviours.
Secondly, learning experiences that students of
these two ESD initiatives engaged in are exem-
plified for ESD practitioners considering the con-
text of climate change education. Lastly, some
empirical evidences and their implications from
EE and ESD literature utilizing the theoretical
models are provided to portray the effects of
Green Schools and Eco-Schools in various
countries.

12.2 Education for Sustainable
Development in Primary
Schools Utilizing Whole
School Approach

Whole school approach has been widely accepted
by various initiatives following the targets of
ESD in primary schools. Green Schools and Eco-
Schools are depicted among these school-based
initiatives implemented in different regions of the
globe (Dzerefos, 2020). The Green Schools

Alliance with a head office in the USA connects
more than 10,000 schools across 91 countries in
order to empower school communities in their
transformation for a sustainable future (Green
Schools Alliance, 2021). Whole school sustain-
ability positioned in the core of the alliance
incorporates innovative and sustainable attempts
into their educational programs, physical place,
and organizational culture. Students in these sus-
tainable schools are viewed as ‘environmental
stewards’ donated with problem-solving and crit-
ical thinking skills through hands-on and outdoor
learning opportunities. Accordingly, stewards of
our planet should have their significant life expe-
riences in such a school that will inspire them and
cultivate their sense of responsibility and aware-
ness. As a community member of the Green
Schools, teachers, students, and administrators
have an opportunity to join free online platforms
that offer great potential for widespread use on a
global scale.

The Eco-Schools project has self-reported
assessment systems indicating improvements in
quality. With respect to the number of schools
actively engaged in the programs, Eco-Schools
connecting about 56,000 schools across 70 coun-
tries appears as the most widely implemented ini-
tiative serving for ESD (Foundation for
Environmental Education [FEE], 2021). The
Eco-Schools Programme is a global model for
sustainability practices which was developed in
1992 considering the needs claimed at the United
Nations Conference on Environment and
Development. This sustainable system seeks to
‘encourage young people to engage in their envi-
ronment by allowing them the opportunity to
actively protect it” (FEE, 2021). To be more spe-
cific, Eco-Schools cultivates young people’s
motivations and attitudes to make a difference in
sustainable and environmentally responsible
behaviours while carrying these impacts to local
communities beyond the school gates. Stated by
Boeve-De Pauw and van Petegem (2013), Eco-
Schools employs a multidisciplinary and partici-
patory approach to create a sustainable
community while linking local issues with global
challenges such as waste reduction and climate
change.
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Precursors of Pro-
sustainable Behaviours
as Learning Outcomes
in the Context of ESD?

12.3

Paths might differ from each other in ESD initia-
tives, but the ultimate goal pursued is common.
These programmes aim to build up sustainable
communities while leading a transformation in
young people’s actions with a lifelong impact. At
this point, it is a matter of what we, as sustain-
ability practitioners, should touch upon to achieve
this transformation for pro-sustainable behav-
iours. We will focus on knowledge, motivation,
and values regarded as the most commonly cited
learning outcomes of ESD while slightly delving
into theoretical models of pro-environmental
behaviours. These theoretical models depict how
knowledge, motivation, and values act as precur-
sors of behaviours that lead educators to consider
these constructs as learning outcomes in the con-
text of ESD.

According to Kollmuss and Agyeman (2002),
the most primitive assumption that the more
knowledge you have the more enlightened you
act directs communication campaigns and plans
managed by environmental non-governmental
organizations (NGO). It seems that governmental
agencies and various companies use this claim,
for instance, Profilo company runs a campaign
titled ‘“Turkey is Collecting its Energy’ to develop
women’s awareness of energy conservation.
Similarly, CEVKO as an environmental NGO in
Turkey and Migros, a grocery chain, prepared a
recycling campaign for awareness and
consciousness of public. This linear and simplest
model proposed that informing people about
environmental issues would lead to more favour-
able attitudes towards the environment and which
in turn assumed to result in more pro-
environmental behaviours (Robottom & Hart,
1995), but in reality changing behaviours is not
so simple (Kollmuss & Agyeman, 2002).
Although more recent theoretical models do not
take account of knowledge as the direct determi-
nant of behaviours or of attitudes, ESD practitio-
ners and teachers still claim that when their
students know more about the environment, they

will take an action for sustainability (Anyolo
et al., 2018). It is noteworthy to say that educat-
ing young people on knowledge of environmen-
tal issues is significant whereas it is just surprising
to expect such a direct impact of knowledge on
attitudes and behaviours.

An individual’s motivation to act for the envi-
ronment based on the Self-Determination Theory
was introduced to the field by Deci and Ryan
(1985). These pioneers represented a framework
on motives with different degrees of self-
determination which may result in behaviours.
The motives were categorized as amotivation,
controlled motivation, and autonomous motiva-
tion. Autonomous motivation, the most self-
determined category, reflects an inherent interest
and intrinsic reasons to perform the specific
behaviour. The behaviours associated with auton-
omous motivation seem to be consistent and
long-lasting, and individuals could show resis-
tance to change them when they come across
with a challenge. If people do not experience any
driving force to demonstrate a specific behaviour,
they tend to be amotivated. Amotivation placed at
the opposite end of the spectrum is regarded as a
barrier to engage in an action. Controlled motiva-
tion, on the other hand, represents an individual’s
goal set by external or internal pressures.
Regarding these motives that span the continuum
of self-determination, De Young (1996) noted the
different levels of engagement potentials in a
behaviour. To be more specific, environmental
practitioners expect individuals with self-
determined motivations to take the necessary
actions for the environment although it is com-
plex and uncomfortable to perform these actions
(Green-Demers et al., 1997).

Values were previously defined by Schwartz
(1992) as a favourable, trans-situational target
which serves as a guiding principle in human’s
life. They are indicated as significant agents since
being relatively stable over time, but more than
that values are evaluated in terms of their influ-
ences on beliefs, attitudes, norms, and behaviours
(Stern, 2000). Stern and colleagues underlined
the role of values in his Value-Belief-Norm
Theory suggesting that values affect an individu-
al’s environmental worldviews, which in turn
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influences beliefs about adverse consequences of
engagement in an action and beliefs regarding
perceived responsibility to eliminate these
adverse consequences (Stern et al., 1999). These
beliefs also collectively activate personal norms
which in turn lead to sustainable behaviours. In
this respect, due to being a precursor of behav-
iours, environmental values have been widely
emphasized as a target in ESD and EE literature.
What makes ‘values’ so important in primary
education in the context of EE and ESD goals is
also based on suggestions of Dietz et al. (2005).
These researchers emphasized that ‘values’ are
formed early in life and are not always rapidly
changing over time. However, it should be noted
that factors shaping an individual’s values could
be also enhanced early in life and are learned
linked to values.

Environmental values were operationalized
in the context of the two major environmental
values model (2-MEV) (Bogner & Wiseman,
2006). Bogner and Wiseman (2006) intended to
develop a valid and reliable instrument based on
a conceptual framework for the age group of
adolescents since these individuals are signifi-
cant due to their roles in environmental protec-
tion. These authors pointed out that
environmental values of this population could
not be represented in the items specifically
designed for adults. In their model, two uncor-
related higher-order dimensions, namely, utili-
zation and preservation, emerged. Preservation
is regarded as an ecocentric reflection of envi-
ronmental conservation and protection, whereas
the second dimension, utilization, is a measure
of anthropocentrism indicating the use and
exploitation of the natural resources. Values
structures depicted in the 2-MEV model have
attracted attentions and have been placed in
research in the field of both education and psy-
chology of sustainable development. There is a
strong consistency among research studies (e.g.,
Boeve-de Pauw & Van Petegem, 2011; Milfont
et al., 2010) in that preservation values have an
explanatory power in explaining pro-environ-
mental behaviours. In other words, people with

more ecocentric inclinations for environmental
conservation have higher tendency to engage in
pro-environmental actions. Utilization values,
contrary to our expectations, were reported to
have no significant or only weak negative asso-
ciation with such behaviours. Thus, enhance-
ment of preservation values while reducing
utilization values seems as favourable outcomes
of ESD and EE practices.

Since there is a need to describe and shape
values in early ages of a human life, it is inevi-
table to portray the nature of basic belief pat-
terns known as value orientations associated
with values. As presented in the context of
Value-Belief-Norm (VBN) Theory proposed by
Stern et al. (1999), value orientations which are
depicted under the term of environmental
worldviews reflecting belief component are
affected by values. Similar to the location of
value orientations between values and norms in
the VBN Theory, a previously proposed frame-
work known as ‘cognitive hierarchy model” by
Fulton et al. (1996) forms the baseline of asso-
ciations among values, value orientations (basic
belief patterns), attitudes and norms, behav-
ioural intentions, and behaviours. Accordingly,
behaviours are numerous, quick to change, and
specific to situations, whereas values and value
orientations one step above are slow to change
and few in number. The value orientations in EE
and ESD literature have focused on the human-
nature relationship specifically, and researchers
in this field (Dunlap et al., 2000; Hills, 2002)
associated the term of environmental world-
views with an individual’s belief regarding
human’s relationship with nature. Thus, unlike
values, value orientations refer to a domain of
interest such as human-nature relationship (Li
& Ernst, 2015) and human-forest relationships
(Ritter & Dauksta, 2012).

Our understanding of value orientations has
been evolved and shaped with respect to
research conducted more than a half century.
Among these research studies, investigation of
urban youth’s value orientations from a cross-
cultural perspective (between American and
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Chinese participants) by Li and Ernst (2015)
deserves a scrutiny of the implications provided
for EE and ESD practices. Urban youth’s value
orientations regarding human-nature relation-
ship emerged under five categories, namely,
humanistic, interdependence, stewardship, use,
and dominion. Humanistic category refers to
human’s love of nature with deep affection.
Stewardship category focuses on human’s
worldviews pertinent to responsibility for pro-
tecting and respecting nature. Interdependence
category represents the belief in that we as
humans should protect nature because we need
the materials (oxygen, food, water, etc.) pro-
vided by nature. On the other hand, use category
reflects human’s use of nature to meet basic
needs or to enjoy. Dominion category seems
similar to use but additionally emphasizes that
humans have the right to exert power on nature
to obtain whatever they want or need. Li and
Ernst (2015) reminded that starting from Tbilisi
Declaration (UNESCO, 1978), environmental
education (EE) aims to help individuals attain a
set of values and feelings of concern for the
environment. Thus, considering the significance
of values and value orientations in EE and ESD,
it appears that an individual with humanistic,
interdependence, or stewardship value orienta-
tions in the domain of human-nature relation-
ship is more preferable than the ones holding
use or dominion value orientations. Supported
by the report from the World Commission on
Environment and Development, EE should seek
to enhance children’s sense of respect and feel-
ings of responsibility for nature and other
humans which is a requirement to make the nec-
essary transition to sustainable development.

Considering their significance in the causa-
tion of pro-environmental behaviours, it seems
meaningful to place knowledge, values, value
orientations, and motivations as learning out-
comes in EE and ESD initiatives as Green
Schools and Eco-Schools project. These theo-
retical models also have an influence on research
in the field of EE and ESD while determining
the effects of these educational programs in
various countries.

12.4 Becominga Model
Community Through Whole
School Approach: Climate
Action Schools

The theoretical models summarized above guided
practitioners and researchers on possible learning
outcomes in the context of EE and ESD to edu-
cate future generations engaging in some actions
for a sustainable community. However, how these
learning outcomes could be facilitated is a chal-
lenge. Thus, high-quality experiences in school
environment might help children in creating their
own sustainable community. After The Rio+20
Conference in 2012 (also known as United
Nations Conference on Sustainable
Development), it was documented that all educa-
tional sectors including formal and non-formal
education are encouraged to develop high-quality
practices on their campuses including their com-
munities with the active engagement of students,
teachers, local administrators, and partners
(United Nations, 2012). A special emphasis
remarked teaching sustainability issues as an
integrated element across all disciplines. Thus,
teaching and learning need a change in terms of
roles of individuals in school community includ-
ing students and teachers in that process.
Furthermore, different fields in cross-curricular
education such as nutrition education, environ-
mental education, and education for democracy
can carry us to the targets of ESD.

Sustainable development and the related com-
ponents could be linked to the ESD through
‘adjectival educations’ (UNESCO, 2012). In the
UNESCO, 2012 report, ESD was placed at the
intersection of six adjectival educations which
covered climate change education, human rights
education, consumer education, development
education, environmental education, and disaster
risk reduction education. While having a closer
look into ESD practices in primary schools, this
chapter focused on climate change education that
is highly associated with the other adjectival
educations.

UNESCO (2015) published Getting Climate-
Ready: A Guide for Schools in Climate Action
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indicating the central role of schools in helping
children grasp the causes and consequences of
climate change. This guideline intends to aid
schools while educating these individuals in
developing the appropriate values and skills to
take necessary actions in the transition to sustain-
able development. It is declared that the number
of schools adopting whole school approaches to
climate action is increasing across the globe
every day. This publication clarifies the whole
school approach to climate change as taking nec-
essary actions to reduce climate change in every
aspect of school community. Accordingly, cli-
mate action requires inclusion of school gover-
nance, teaching and learning, campus facilities,
and operations, establishing community partner-
ships and the broader communities. Active
engagement of all people from different compo-
nents of school community, namely, principals,
teachers, students, families, and school staff, is
the key for the whole school approaches to suc-
ceed in tackling with climate change.

The guidelines covered in UNESCO 2015
publication on climate action enlighten the path
for school community members in Eco-Schools,
Green Schools, and the others following whole
school approach. Considering these guidelines,
as an initial step under the subheading of ‘school
governance’, sustainable schools invite everyone
in the school community to put an effort towards
climate action targets. It seems inevitable to share
responsibilities with respect to roles in school
life, but setting up a team is an effective way to
monitor the process. This team is required to
include members in- and outside the school such
as student representatives from different grade
levels (Eco-Warriors in Eco-Schools), represen-
tative parents and teachers from each subject, and
individuals from local community with different
skills and background knowledge to coordinate
for climate actions. The role of the team members
is to make a plan for climate actions, coordinate
implementations, assess school progress in work,
and make the necessary revisions in climate
action plan.

Teaching climate change-related issues in all
subject areas is one step further in climate action
for a sustainable school. Climate change is

among the most significant global challenge that
humans have struggled with. Environmental,
social, scientific, political, and economic factors
interplay with each other in the fight against cli-
mate change. This situation implies a responsibil-
ity for teaching climate change-related issues by
teachers in all subject areas. Table 12.1 presents
examples of how sustainable schools teach stu-
dents climate change in various subjects. Within
a school community, different initiations to help
students understand reasons and impacts of cli-
mate change and engage in responsible actions
attract our attention since science or social sci-
ences do not appear as only subjects placing
goals pertinent to climate change. Consistent
with the suggestions in UNESCO (2015) guide-
lines, the students of these sustainable schools
create posters in visual arts, observe conse-
quences of climate change in equator in geogra-
phy, create tables regarding the habitats of
animals in their local area in science, select
appropriate designs for efficient use of energy in
mathematics, etc.

As reported in the guidelines in UNESCO
(2015) document, learning climate change-
related issues in all subjects should be enriched
through action-oriented processes. Primary
teachers could empower their students in terms of
knowledge of action strategies and critical and
creative thinking skills so that these students will
be donated with the necessary components to be
successful in climate action. Furthermore, pri-
mary school students can use their knowledge
and skills while designing and making their proj-
ects to achieve the transition to sustainable devel-
opment. Different living spaces on school
campus, for instance, buildings, gardens, and caf-
eterias, could be regarded as the places where
students’ own original climate action projects are
designed for and implemented. To exemplify,
planting more trees, flowers, fruits, and vegeta-
bles in the schoolyard is an effective way to cre-
ate outdoor learning area for climate change
mitigation. Table 12.2 summarizes us a climate
action journey of a Green School under the
energy theme. How these students are taught
about actions for energy usage, how they learn
through actions with a focus on energy conserva-
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Table 12.1 Climate change-related issues in every subject: schools and their teaching activities

METU College Primary School, awarded with Eco-School Green Flag in 2019, is located in Ankara, Turkey, and
presented its report on the topic of ‘Light Pollution’ with the Eco-Principle stated as ‘Let’s use the light right,
illuminate the future’ (ODTU Gelistirme Vakfi Ozel Tlkogretim Okulu, 2011)

Subjects

Grade level Description of the activity

Mathematics 4th grade Bring various light sources to the classroom to discuss the location,
amount, and angle of the light with respect to the usage situation.
Determine the conditions that light pollution is caused. Examine the
examples of situations where the light illuminates at an angle of 45-90-180-
360°, and discuss about the unnecessary, excessive, and incorrect use of

light

Social sciences 5th grade Address light pollution as one of the problems emerging with the
population growth after migration and unplanned urbanization. The
students were asked to prepare texts or visual materials such as drawing
pictures or taking photographs to compare the lighting in rural areas and

urban lighting

Scoil Ide is a primary school for girls in Artane, Dublin. They were awarded their Green Flag for Energy in 2016
(Green-Schools, An Taisce Environmental Education Unit, 2021)

Mathematics All classes Calculating energy usage at school, comparing energy usage over time,

making graphs to represent the comparison
Foxfield Primary School located in London, UK, received the Bronze Eco Schools Award (Foxfield Primary School,
2021)

Geography 2nd grade Identify features of a locality, as well as naming the seven continents and
the five oceans. Compare what the weather is like in different countries as
well as observing climate change on the equator.

Science 4th grade To deepen students’ understanding of habitats, they are expected to

research how and why certain animals live in particular areas and how they
adapt to the climate and environment. Use classification tables while
examining the local area to identify the types of animals widely found near
this school and ask if there are common factors with the types of animals
found

Alp Primary School located in Konya, Turkey, is titled with ‘Nutrition-Friendly School’ and published an action

plan on climate change in 2019 (Alp Egitim Kurumlari, 2019). It was also awarded with Eco-School Green Flag in
2019

Visual arts 1st and 2nd After watching a short video about global warming and climate change, the
grade students are expected to draw pictures reflecting their feelings about this
issue. Create some posters indicating causes and impacts of climate change
to be presented in the Eco-School board
Visual arts 5th grade Two-dimensional studies are made in cubic forms of animals whose
habitats are destroyed as a result of global warming
Language 5th grade Write stories about the impacts of global warming and climate change

tion in school buildings, and how they learn from
these actions are hidden behind the lines of their

Transformation of these attributes into climate-
friendly actions could be reinforced by making

journey.

Students spend most of their lives at school.
It is not just a learning environment for them.
School is like a home where students reflect
their values, worldviews, and beliefs, espe-
cially in terms of climate change.

school campus a laboratory where they can
observe, design, make, and enjoy the learning
opportunities. Table 12.3 presents two primary
schools acting as a model of sustainable com-
munity. Latin America’s first sustainable
school in Uruguay seeks to achieve its targets
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Table 12.2 A climate action journey of Scoil Ide primary school: energy theme (Green Schools, An Taisce
Environmental Education Unit, 2021)

Artane, Dublin, Ireland
Scoil Ide is a primary school for girls. With the practices for energy, they were awarded their Green Flag in 2016
Green Code: “We’re Scoil Ide’s Clean Green Queens!”

They set up a team including the teachers, the principal, students from junior infants to sixth class, and the
caretaker. The team members meet regularly to monitor the process, examine the problems arising if any, and take
decision on their following actions. For their next step on Environmental Review, the members check the school’s
meter and determine the amount of gas used as their energy source for heating. Next, the necessary appliances and
the ones which are no longer in use were determined through an appliance audit. Furthermore, the places that
energy maybe wasted in are detected. The team members conducted a survey which indicated limited knowledge of
energy in the school community. The students are empowered to take some actions while designing projects on
renewable and non-renewable energy resources, creating visual displays of energy use in school, reminding
teachers to print on both sides of the paper, etc. By using Sustainable Energy Authority of Ireland lesson plans for
Sth and 6th classes, the teachers help students develop different scientific skills and provide opportunities to design
and make sustainable energy projects such as wind turbines, solar owens, and energy audit of the school. The
students acting as ‘energy wardens’ and ‘pupil of the month’ check the amount of energy used in classrooms. They
take a role in monitoring that the appliances are shut down when not in use. Every school member is informed
about the monthly energy usage by presenting graphs on school board.

Table 12.3 Self-sustaining primary schools as a model of sustainable community

Latin America’s first sustainable school is located in Uruguay. There are about 60 children attending the school
regularly (Uruguay Natural, 2016)

The school appears ‘special’ for its students as it does not depend on non-renewable energy sources. School
building uses solar panels for electricity and air passages. The water comes from the rain. It was designed by US
Architect Michael Reynolds, who is an expert on green buildings. Majority of this school building was built with
recycled materials. They used car tires, bottles, and aluminium cans that replace the bricks. The temperature inside
is regulated by a natural air conditioner. The building is oriented towards north so it is heated by the sun. The sun
also heats the embankment and at night in winter it liberates the heat.

Environmental lessons are taught regularly, and the teachers link the courses to topics such as nature, climate
change, and recycling. The students are learning in practice. They grow vegetables and fruits in the school garden
and learn to care for their environment.

Self-sustaining eco-school: Killinchy Primary School with Green Flag Award in UK (MyNI Life, 2018)

They are different in terms of their waste reduction and gardening initiations. They have different types of bins, but
green caddy bins are placed in the classroom to collect food waste. They also use big compost bins so that food
waste breaks down and turns into compost. This compost is used in many different ways around the school. The
students have their own wild garden which has some trees and flowers. They used the compost from the bins to
plant fruits and vegetables such as tomatoes, pumpkins, and radishes. The students designed and made a system to
collect rainwater and use it to water the crops and flowers in the wildlife area. Necessary skills and knowledge for
these actions are a part of school curriculum, but these actions also become a part of their everyday lives. The
school is self-sustaining with respect to their composting activities and the way that they grow their own
vegetables.

by paying some special attention to its curricu-
lum, school garden, and green buildings with
sustainable energy and water usage. Killinchy
Primary School in Newtownards, UK, has an
emphasis on organic waste reduction with
composting and gardening activities like grow-

ing own vegetables, fruits, and trees. Students
take climate actions in school community on a
regular basis, and it becomes a lifestyle for
them. In other words, these actions are not car-
ried out as a part of a one-off learning activity
in primary education.
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12.5 Implications on Learning
Outcomes of Sustainable
Schools: Where Are

We on Our Way?

According to UNESCO document on ESD
Implementation Framework beyond 2019
(UNESCO, 2019), ESD seeks to encourage indi-
viduals to engage in transformative actions for
sustainable development. It also emphasizes that
how this transformation occurs is so complex, but
we are aware of the stones that we need to touch
upon to empower learners in this transformation
process. Acquisition of knowledge and informa-
tion with experiential learning, attaching impor-
tance to certain values and worldviews, and
developing critical thinking skills to reflect on
individual values and attitudes are required for
fundamental changes to occur for a sustainable
community. Here, community refers to political,
cultural, and social ties as well as physical integ-
rity which cultivates young generations’ individ-
ual and collective values and in turn facilitates
transformative actions.

In order to portray how much we proceed on
our way in creating schools as a model of sustain-
able community, scientific evidences collected
about the impacts of ESD initiations on learning
outcomes provide us some significant clues.
Literature on impacts of ESD initiations covers
comparisons of two groups, namely, schools as
participants or non-participants of sustainable
school programs in terms of their students’
knowledge, values, behaviours, and other attri-
butes. For instance, in Slovenia, Krnel and Naglic
(2009) showed that the students engaging in eco-
school activities know more about environmental
issues than the students that do not. However,
non-significant differences between these groups
were reported in terms of their environmental
attitudes and behaviours. As an experimental
research study in Turkey, Ozsoy et al. (2012)
designed and implemented environmental activi-
ties with the cooperation of eco-school teachers,
administrators, and the public university in their
local area. The researchers and their partners fol-
lowed the Eco-School program framework that
covers seven steps guiding their journey through

sustainability transformation. The effects of eco-
school implementations were assessed by mak-
ing comparisons with the regular public schools
in terms of environmental knowledge, uses, con-
cerns, and attitudes. Significant differences
between experimental and control groups indi-
cated the effects of eco-school implementations
on the related variables. A nationwide study in
Taiwan conducted by Olsson et al. (2019) deter-
mined the effects of Green School Partnership on
students’ sustainability consciousness. It was
reported that Green Schools and regular schools
have a similar effect on the students’ sustainabil-
ity consciousness. More specifically, Green
School implementations do not facilitate this
attribute. Research studies conducted in Flanders
(Boeve-de Pauw & Van Petegem, 2011, 2013), in
Iceland (Hallfredsdottir, 2011), and in Sweden
(Olsson et al., 2016) revealed favourable impacts
of certification programmes on knowledge of
environmental issues as a cognitive construct but
failed to indicate non-cognitive impacts.

More recent evidences were provided by
Boeve-de Pauw and Van Petegem (2018), and
these researchers elaborated previous evaluations
of ESD initiations in terms of learning outcomes.
These authors show that the eco-school project in
Flanders has a significant power in decreasing
students’ utilization values but preservation val-
ues could not be cultivated. Furthermore, the eco-
school project succeeds in increasing knowledge
and results in a stronger controlled motivation.
These attributes are unfortunately the outcomes
with a small or no significant potential in foster-
ing pro-environmental behaviours (Boeve-De
Pauw & van Petegem, 2013). Such findings pro-
vide some indications of why creating primary
schools as a model of sustainable communities
still remains a challenge for us. We should leave
our understandings of the linear causality of pro-
environmental behaviours that ‘increased knowl-
edge leads to more favourable attitudes which in
turn, results in a change of behaviours’.

Through Eco-School or Green School
Programme, across the globe, there are thousands
of primary schools which have declared that they
accept whole school approach to reach the targets
of ESD. However, we should have an in-depth
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insight into factors intervening as barriers and
facilitators while translating primary schools into
sustainable communities. For instance, the degree
of participation in actions (involvement of every
member in school community), interaction with
nature (physical, emotional, cognitive), and local
community involvement are among the issues
that we need to evaluate if we intend to observe
lifelong impacts of ESD initiations.
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Abstract

This chapter explores the question of learning
outcomes and their assessment in the context
of education for sustainable development
(ESD). Starting with a brief review of differ-
ent dimensions of ESD, approaches to curric-
ulum planning and purposes of assessment,
the chapter turns to the current tendency to
focus on competences, what has been
described as the Competence Turn. After look-
ing at the rationale for this focus, the chapter
presents an example of a competence frame-
work for educators of sustainable develop-
ment developed by a European-funded project,
A Rounder Sense of Purpose. The chapter
goes on to explore the question of assessment
in more detail making the distinction between
assessment of, for and as ESD. The latter is
exemplified by assessment of experiential
learning linked to the arts, outdoor education
and pupil-led community projects. The chap-
ter concludes by highlighting how meaningful
assessment of ESD is only likely to be
achieved when rigid school structures shift in
response to the need for education to broaden
its purpose to embrace sustainability.
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School of Education and Humanities, University
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Keywords
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13.1 Introduction

Everywhere we turn we are beset with intractable
social and environmental problems that threaten
the very habitability of the Earth. Having got our-
selves into this situation, we now face the urgent
task of learning our way through, if not out of it.
Education may assist us in preparing the next
generation to recognise the fundamental flaws in
our concepts of development; however, this has
not been education’s central role hitherto. As
Schumacher puts it, in that oft-cited quotation, ‘If
still more education is to save us, it would have to
be education of a different kind’ (Sterling, 2001,
p- 21). Education for sustainable development
(ESD) is widely seen by its proponents as the dif-
ferent kind of education that Schumacher had in
mind. Yet when it comes to assessment we seem
to return to old habits, as if forgetting that educa-
tion was supposed to be different to this. In this
chapter, I wish to share something of my own
understanding of ESD and explore one particular
strand of its development, which we might call
the Competence Turn. After a brief explanation
of one example of an ESD competence frame-
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work, I turn to the question of assessment in
ESD — an aspect that highlights the difference (or
lack thereof) between ESD and mainstream
education.

The very phrase education for sustainable
development (ESD) is fraught with tensions. On
the one hand, we want ESD to be distinct from
‘mainstream’ education, to make a difference in
terms of its impact on our learners and society.
Yet on the other hand, most teachers I've met
would wish to expand young people’s horizons
and offer them choices in life, not sell them a set
of prescribed, ‘correct’ behaviours.

One way of navigating this double bind is by
seeing ESD as a combination of two approaches
(Vare & Scott, 2007), each underpinned by its
own philosophy:

e ESD I: promoting/facilitating changes in what
we do including promoting (informed, skilled)
behaviours and ways of thinking, where the
need for this is clearly identified and agreed —
this is learning for sustainable development.

e ESD 2: building capacity to think critically
about (and beyond) what experts say and to
test sustainable development ideas including
exploring the contradictions inherent in sus-
tainable living — this is learning as sustainable
development.

The first approach comes with a definable
body of knowledge, albeit subject to rapid
change, as such it can be aligned closely with
what Kelly (2009) terms curriculum as content.
The second approach is more complex; it requires
facilitation rather than direct instruction and calls
for a high degree of sensitivity in order to con-
tribute to a transformation in how learners under-
stand their position or possibilities within their
own context. This reflects a co-created approach
to curriculum that Kelly (2009) terms curriculum
as process. By combining ESD 1 and ESD 2, it is
hoped that we might produce agents of change
who are both informed and critical and who
simultaneously (a) are aware of — and skilled in —
a range of possible actions and (b) can discern
which of these, if any, would be most appropriate
for them to take, given their current situation. The

phrase ‘produce agents’ indicates another item
from Kelly’s typology of curriculum approaches,
that is, curriculum as product.

Curriculum as product focuses on the out-
comes of education, e.g. what the leaner knows
or can do, rather than specific curriculum content
or even pedagogical concerns. In this regard, it
lends itself to the identification of measurable
outcomes; this is one reason for its popularity,
particularly in the form of competence-based
learning.

13.2 The Competence Turn

According to Hodge (2007), competency'-based
education and training (CBET) became popular
initially in the USA in the late 1950s as a means
of holding teachers and teacher educators
accountable. This in turn was a response to per-
ceived deficits in education highlighted by the
USA’s falling behind the USSR in the space race.
This approach views processes as predictable and
manageable; it also fits well with behaviourism,
which was the dominant theory of learning at the
time (Shephard, 2022). The way in which this
approach lends itself to measurable verification
with apparent ease resonates with the all-
pervasive managerialism that has come to char-
acterise national education systems in the wake
of neoliberal policy environments that have
become a global phenomenon since the 1980s
(Harvey, 2005). Indeed, outcomes are now ‘used
as criteria for the productivity of entire educa-
tional systems’ (Klieme et al., 2008, p. 3).
Naturally this approach found its way into
environmental education with the publication of
a set of ‘competencies’ for teachers as part of the
International Environmental Education
Programme (IEEP) series of ‘green books’
(Wilke et al., 1987). This was significant because
it was aimed at educators rather than the popula-

'T draw no distinction between these terms here, and I use
whichever form is used by cited authors and publications.
For a discussion on the difference between ‘competence’
and ‘competency’, see the Introduction to Vare et al.
(2022).
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tion as a whole. Broader sets of competences for
learners include those defined by the Paris-based
Organisation for Economic  Cooperation
Development (OECD) under its Definition and
Selection of Competencies (DeSeCo) project,
which aimed to identify the competencies neces-
sary for individuals to confront the challenges of
balancing economic growth with environmental
sustainability and social equity (OECD, 2002).
This work provides the foundation of the OECD
Learning Compass 2030, a project that aims to
identify ‘transformative competencies’ for young
people (Rychen, 2019). A set of key competen-
cies in sustainability, developed originally as
learning outcomes of sustainability science stu-
dents (Wiek et al., 2011), have become highly
influential and were used as a basis for UNESCO’s
key competencies in education for sustainable
development (Rieckmann, 2018) and a recent
international Delphi Study on key competencies
in sustainability (Brundiers et al., 2021).

Meanwhile in 2005, the United Nations
Economic Commission for Europe (UNECE)
published its Strategy for Education for
Sustainable Development that called on Member
States to ‘develop the competence within the
education sector to engage in ESD’ (UNECE,
2009, p. 21). The international organisation ENSI
(Environment and School Initiatives) answered
this call with its CSCT model, i.e. Curriculum,
Sustainable development, Competences, 7eacher
training (Sleurs, 2008). This was followed by a
framework of 39 ESD competences for educators
developed by a UNECE expert group (UNECE,
2012).

The Competence Turn in ESD has since pro-
vided us with some potentially useful, research-
informed frameworks of educator competences
for sustainability including the KOM-BiNE
model (Rauch & Steiner, 2013), the work of
Bertschy et al. (2013), A Rounder Sense of
Purpose (Vare et al., 2019) and the work of Timm
and Barth (2021).

13.3 A Rounder Sense of Purpose

At this point it may be helpful to reveal the con-
tents of one of these competence frameworks,
and given my close involvement with one of

them — A Rounder Sense of Purpose or RSP (Vare
et al., 2019) — I will briefly explain the rationale
behind it. The idea came initially from some of us
who had been involved in the UNECE process as
we were unhappy with the large number of com-
petences in that framework, which teachers
themselves were finding unwieldy. RSP sought to
distil the UNECE competences into a tighter
framework with carefully defined learning out-
comes and materials to support the development
of the competences among educators and student
teachers. All of this is available on the RSP web-
site at https://aroundersenseofpurpose.eu.

The result is a framework of 12 competences
(Table 13.1), each with three learning outcomes
and a number of underpinning components plus a
bank of activities that are linked to the UN
Sustainable Development Goals as well as each
of the 12 RSP competences.

Although RSP uses the language of compe-
tences, the framework’s name belies its broader
intention, that is, to question the current narrow
purpose of formal education as it is understood in
policies that focus on its (albeit important) eco-
nomic value.> The name — A Rounder Sense of
Purpose — thus represents a deliberate challenge
to the whole notion of reducing education to sets
of competences; the reason the term ‘compe-
tence’ was used at all was to help the project to
engage readily with current debates, to indicate
the provenance of the framework and to find
favour with potential donors who would recog-
nise this term given its current ubiquity. Most of
the teaching activities on the RSP website reflect
a constructivist pedagogy that allows and encour-
ages learners to build on what they already know.
Many of the activities are exploratory, discursive
and invite creativity of thought; in this way they
reflect an ESD 2 approach. They also include
steps that call upon learners to conduct their own
research, thereby adding to their knowledge base
in situations where they are overseen by the edu-
cator who can guide, pose questions and high-

2A striking example of this can be found in the UK where
the Government’s Projected Completion and Employment
from Entrant Data (Proceed) records the nature of jobs
(and income) secured by higher education alumni and
uses this as a key measure of the ‘quality’ of education
offered by each institution.
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Table 13.1 The Rounder Sense of Purpose framework

Thinking holistically

Envisioning change

Achieving transformation

Systems

The educator helps learners to develop an
understanding of the world as an
interconnected whole and to look for

Futures

The educator helps learners to
explore alternative possibilities
for the future and to use these to

Participation

The educator helps learners to
contribute to changes that will
support sustainable

connections across our social and natural consider how behaviours might development
environment and consider the consequences | need to change

of actions

Attentiveness Empathy Values

The educator helps learners to understand
fundamentally unsustainable aspects of our
society and the way it is developing and
increases their awareness of the urgent need
for change

The educator helps learners to
respond to their feelings and
emotions and those of others as
well as developing an emotional
connection to the natural world

The educator develops an
awareness among learners of
how beliefs and values
underpin actions and how
values need to be negotiated
and reconciled

Transdisciplinarity

The educator helps learners to act
collaboratively both within and outside of
their own discipline, role, perspectives and
values

Creativity

The educator encourages creative
thinking and flexibility within
their learners

Action

The educator helps the learners
to take action in a proactive
and considered manner

Criticality

The educator helps learners to evaluate
critically the relevance and reliability of
assertions, sources, models and theories

Responsibility

The educator helps learners to
reflect on their own actions, act
transparently and to accept
personal responsibility for their

Decisiveness

The educator helps the learners
to act in a cautious and timely
manner even in situations of
uncertainty

work

light misconceptions. Thus ESD 1 is also built in
to the activities.

One serious hazard of taking a competence-
based approach to ESD lies in the very reason
that competences are so popular; that is, they
define pre-determined learning outcomes. This
presents a double bind: to put competences into
practice, they need to be context bound and have
specific outcomes, yet ESD is characterised by
the need to prepare young people to engage in
transforming our current unsustainable context.
Educators for sustainability recognise that our
best hope lies in educating citizens to be open to
unforeseen conditions, to learn our way forward
into an unknowable future. If our pedagogy is to
be aligned with this purpose, how can it be
focused on steering our learners towards care-
fully prescribed ‘correct’ solutions?

Taking this need for flexibility and creativity
into account, the RSP competences are presented
in the form of an artist’s palette.’ This invites the
educator to combine the competences in ways
that are unique to their context reflecting who

*https://aroundersenseofpurpose.eu/framework/palette

they and their learners are in any given time and
place. In this way the palette offers an emergent
rather than a linear approach, suggesting that
each learning episode will have its own unfore-
seen outcomes, which brings us to the question of
assessment. We did not break down the 12 RSP
competence areas into skills, values, knowledge
and so forth because this would atomise learning
into discrete components; this would undermine
the notion of holistic thinking that characterises
sustainable development. Such an approach
would render the individual components mean-
ingless, a point well made by Westera (2010),
who critiques the tendency to break down com-
ponents of competences, such as skills:
Consequently, the entanglement of the skills-
hierarchy and the competence-hierarchy produces

a complex, confusing and inconsistent conceptual
system that cannot be taken seriously. (Ibid, p. 85)

In response to this issue, some RSP partners have
chosen to focus on quality criteria* and avoid the

“This approach reflects that taken in the past by ENSI; see
Breiting et al. (2005).
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issue of measurement altogether. The RSP frame-
work is not accompanied by a single proposal for
assessment, rather it recognises that assessment
will need to be diverse and potentially quite com-
plex if it is to be aligned with the subject matter
of sustainable development itself. In the UK we
have used a combination of approaches discussed
below. What follows is my attempt to tease out
some of the key issues for consideration when
thinking about assessing ESD.

13.4 Purposes of Assessment

Before exploring how assessment might be con-
ducted, we should first clarify why we wish to do
it at all. Summative assessment of learning is car-
ried out after a programme of study; it generally
attracts most attention because it is used to judge
students’ final level of achievement and is of
interest to stakeholders beyond the school. In the
face of this dominant mode of assessment, semi-
nal work by Black and Wiliam (1998) highlighted
how formative assessment, i.e. a form of assess-
ment for learning, has been shown to generate
significant learning gains among students. A nat-
ural progression of this approach has been to
involve students in their own assessment, build-
ing their skills, knowledge and predisposition for
learning in the process — this is assessment as
learning.

These three approaches can in turn be mapped

against different purposes of assessment;
Bloxham and Boyd (2007) identify four
purposes:

1. Certification — a means of qualifying a learner
by recognising their level of achievement,
also used to discriminate between students.
This is assessment of learning.

2. Student learning — ‘promoting learning by
motivating students, steering their approach to
learning and giving the teacher useful infor-
mation to inform changes in teaching strate-
gies’ (Ibid, p. 31). This is assessment for
learning and can also be assessment as
learning.

3. Quality assurance — often an external func-
tion or an internal moderation to check the

validity and consistency of assessment. Very
much assessment of learning.

4. Lifelong learning capacity — using assessment
to develop learners’ broad capabilities (or
competence) to continue with their own learn-
ing in the longer term. A form of assessment
as learning.

From an ESD perspective, we may wish to
emphasise assessment as learning because this
represents a form of learning to learn, what we
might call sustainable learning; it is thus aligned
constructively with the aims of learning for sus-
tainability. However, assessment as learning sim-
ply isn’t the norm in mainstream schools and
requires practice on the part of the learners as
well as the educators (Kostons et al., 2012).
Against this concern, we should recall that ESD
is supposed to be ‘education of a different kind’
so the idea that assessment as learning is not
widespread should encourage us to emphasise
this approach. On the other hand, if ESD is to
become embedded in the core business of
schools, then it will need to cover all of the pur-
poses outlined above, including their related use
of assessment of learning, all of which highlights
the fact that there is no ‘silver bullet’ by which
we can solve the assessment question.

13.5 Means of Assessment in ESD

There is no clear consensus on how ESD relates
to its forebearer, environmental education
(Sterling, 2010), which can only add to the con-
fusion about what ESD actually is. It is little
wonder therefore that there is no clear framework
for how to assess it. Given that sustainability
itself is concerned with addressing ‘wicked’
problems for which there are no clear-cut solu-
tions, education in this context would do well to
reflect this complexity. This means that it cannot
consist entirely of predetermined procedures
with clearly measurable outcomes. Rather than
focusing on expected results, as high-stakes
assessment procedures tend to do, our assessment
of ESD will need to embrace unexpected, emerg-
ing and unintended outcomes.
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In such cases, measurement is not a particu-
larly helpful concept. Rather than attempting to
quantify these things, we will need to be con-
cerned with quality, both of the outcomes and of
the thinking that led to them. This requires us to
define quality criteria against which to assess
ESD (Breiting et al., 2005) using indicators
derived from those criteria. This opens the way
for dimensions such as participation, empathy or
congruence with sustainability principles (e.g.
equity, positive environmental impact) to be
included in the assessment regime.

With ESD goals being so broad and far reach-
ing, meaningful assessment has always been a
challenge, and so attempts have tended to be
piecemeal. Currently, specific information on
which tools are best for yielding evidence for dif-
ferent aspects of ESD is dispersed across the lit-
erature, so more work is required to bring this
together. One promising development has come
in the form of a systematic literature review cov-
ering research on assessing competences in sus-
tainability (Redman et al., 2021); this identifies
eight distinct types of tools:

e Scaled self-assessment

» Reflective writing

e Scenario/case test

* Focus group/interview

¢ Performance observation
e Concept mapping

¢ Conventional test

e Regular course work

These in turn fall into one of three broad cat-
egories or meta-types of assessment procedure:
1. Self-perceiving-based
2. Observation-based
3. Test-based
This provides a useful framework for gathering
together future research; it can also offer a menu
from which practitioners can select the most
appropriate tools for their purposes. Interestingly,
the study by Redman et al. (2021) reveals that the
most frequently used tool (occurring in over half
of all studies reviewed) is scaled self-assessment.
While this may be an effective form of assess-
ment for learning, it has limited value as a means

of providing assessment of learning given that
individuals cannot be expected to grade them-
selves for external certification purposes. The key
therefore is to marshal a range of assessment
approaches in order to provide a multi-
dimensional picture of the attributes that we are
attempting to assess.

13.6 Assessment of, for and as
ESD

The search for clear, simple assessment proce-
dures is understandable; that is how our educa-
tion systems work. They teach facts and impart
skills that students are expected to repeat, manip-
ulate or demonstrate depending on the sophisti-
cation of the assessment tool. This, however, is
unlikely to be the best preparation for the kind of
adaptable, self-directed learner that will be
required as environmental conditions become
more challenging over the twenty-first century.
Fortunately, as a result of the Competence Turn,
there is already some consensus on the likely
learning outcomes that a more sustainable future
will demand (Rychen, 2019; Wiek et al., 2011;
Rieckmann, 2018; Brundiers et al., 2021). The
task before us is to link the range (and it will need
to be a wide range) of available assessment tools
to those outcomes. It is beyond the scope of this
chapter, or indeed any one publication at present,
to propose a ‘best fit” set of procedures from the
myriad possibilities. What I will leave you with is
a few thoughts that take us beyond the most
widespread approaches to assessment that are
familiar in virtually every school. The terms of
assessment of, for and as learning introduced ear-
lier will help us here; only this time they are of,
for and as learning for sustainability.

13.6.1 Assessment of and for ESD

In my own professional context, working in a
higher education institution, students are required
to demonstrate predetermined learning outcomes
linked to a specific academic standard.
Assessment in such a context is unlikely to reflect
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the complexity discussed above, but it can offer
opportunities to assess whether learning about
and for sustainability has taken place. Over the
course of 4 years of offering non-accredited
courses, we have developed an assessment
approach that is now used on an accredited pro-
gramme for student teachers.

By reviewing students’ reflective journals, we
identified nine aspects of learning that could be
grouped under the three broad headings of
Understanding, Action and Reflection. Within
these, students report on how they have reflected
on or applied their learning in their professional,
social and/or private life, including where they
have sought to develop sustainability learning or
competences in others.

On this particular programme, the predeter-
mined learning outcomes are linked to the 12
Rounder Sense of Purpose (RSP) competences.
Seeking evidence of all 9 learning aspects for
each of the 12 competences would sacrifice depth
of engagement for breadth of coverage, so we
have defined a meaningful indicator of the extent
of a student’s learning to be: where the student
can provide evidence of at least four of the nine
learning aspects under each competence, with at
least one in each category (Understanding, Action
and Reflection). We also seek evidence of each of
the nine aspects in at least four competences.

To assess a student’s depth of engagement, we
analysed students’ reflective journals and arrived
at a series of exemplar statements that allowed us
to construct a marking grid similar to those used
on other university courses. The marker simply
has to shade the descriptors that best describe the
student’s performance on a range of dimensions,
such as presentation, criticality or use of litera-
ture, in order to build up a composite picture that
helps them to define the appropriate grade to
award the student. The actual work assessed can
take the form of reflective journals, videos and
formal essays. The critical feature of this
approach is that it combines quantity with quality
and can cover a wide range of evidence.

Despite this mixed methods approach, assess-
ing learning outcomes in this way can lend itself
to a linear model of education and can valorise
weak forms of ESD that are unlikely to bring

about much needed change. While we have wit-
nessed our students undergoing transformative
experiences, this has had little to do with their
assessment. Yet transformative learning that
might inspire learners to become agentic actors
for change (Jickling & Sterling, 2017) is what is
required if we are to respond to the complex and
rapidly changing crises that face us all. I there-
fore turn to three examples where learning and
assessment are integral to the learning process
and fully aligned to familiar attributes of learning
for sustainability.

13.6.2 Assessment
as (Transformative) ESD

The grim reality of our situation in relation to
environmental overshoot is often discussed in
relation to scientific evidence (Bendell, 2018);
this can be difficult to face both conceptually and
emotionally. Engaging learners in feeling and
sensing as well as understanding can play a cru-
cial role in making concepts such as sustainabil-
ity less distant or abstract (Jickling, 2017). Faced
with complex, dynamic systems, ESD that
focuses on experiential learning can provide
learners with opportunities to combine different
ways of knowing and valuing reality. Seeing the
world anew in this way has a critical part to play
in contributing to transformational learning
(Dieleman & Huisingh, 2006). The Arts have a
crucial role to play here. Their appeal to the
senses; the way they can combine embodiment,
cognition and intuition; their openness to the
unexpected; and their playfulness, all provide
fertile ground for encountering sustainability
issues afresh. This suggests that the Arts have a
transformative potential that can be tapped by
educators willing to engage in the mystery and
open-ended nature of aesthetic experience.
Following a 2-week workshop with artists and
scientists at the Universitat Oberta de Catalunya
(Barcelona, Spain), in which Maria Heras (Maria
Heras 2021, Universitat Oberta de Catalunya,
Barcelona, Spain, personal communication)
worked with colleagues to create a science-based
performance installation, the teaching team
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turned to the question of assessment. This is still
under development, but Heras and colleagues are
looking at the co-creation process involved in the
artistic endeavour and at the impact on the audi-
ence. This is not the stuff of marking grids or pre-
scribed learning outcomes, rather it suggests an
immersive process in which learners and other
stakeholders are changed. The significance of
this example is not so much the specifics of the
assessment but the way in which the artistic pro-
cess is framed as a form of knowledge in itself
rather than as a learning tool distinct from some
independent message to be conveyed. Indeed,
Ostergaard (2019) warns us against seeing Art in
an instrumental sense as it can quickly lose its
potential for transformation if it is used in that
way.

The tendency to reduce the potential power of
a pedagogical approach by using it in an instru-
mental manner is often observed in the context of
outdoor education. Without due attention being
paid to the possibility of transformation, Lausselet
and Zosso (forthcoming) suggest that outdoor
education, while beneficial as a counterweight to
classroom-based learning, can fail to achieve its
potential in relation to ESD and remain a non-
transformative example of, say, environmental
studies. The relationship between transforma-
tion, outdoor education and student learning is
under researched at present (Hill & Brown,
2014), but Lausselet and Zosso (Ibid) have shown
that the potential is there if students can engage
in real-world issues where the political dimen-
sion is foregrounded and where they can interact
with stakeholders. In this way students do not
simply learn about a place or an issue; they
become a part of the story themselves.

Outdoor education provides opportunities to
work with multiple forms of knowledge, and
each student is likely to gain from the experience
in ways that are different to their peers, so assess-
ment will need to focus on the unforeseen and
multi-dimensional outcomes that result from this
engagement. This multiplicity of unforeseen out-
comes could be embraced by constructing a
meaningful framework of quality criteria in
which to locate them.

Lastly, pupil-led community projects can also
provide powerful and immersive experiences for
pupils of all ages. A study of the impacts of such
projects on secondary school pupils (Vare, 2021)
identifies three broad categories of activity that
contribute significantly to the projects’ impacts,
these are (i) making connections, (ii) taking
action and (iii) engaging in planning. These three
characteristics of the student learning emerged
from interviews and workshops with the students
and their teachers rather than being assessed
explicitly. The assessment that did take place
took the form of group presentations that allowed
teachers to assess the quality of the students’
logic in claiming that their project would have a
positive impact within their communities. The
presentations also, inter alia, revealed the strength
(or otherwise) of community relationships, the
quality of planning and the nature of the actions
taken. Armed with the three-point framework (or
quality criteria) above, a more structured assess-
ment will be possible in the future.

All three of these examples, the Arts, outdoor
education and pupil-led community projects,
point to ways in which assessment of ESD per se
might be achieved as well as assessment of a spe-
cific discipline. The examples illustrate the
importance of working across disciplines includ-
ing in trans-disciplinary ways, i.e. working with
stakeholders from beyond academia. Meadows
(2008) reminds us that reductionist thinking
remains vital as we will always need discipline-
based expertise, but sustainability also demands
that we look beyond this tight academic framing;
indeed for some, the whole notion of disciplines
can be unhelpful:

The notion of un-disciplinarity has been developed

within the context of political ecology and environ-

mental arts and humanities, which highlight how
knowledge is created and reproduced within disci-
plines is inadequate to address the ecological chal-

lenges our societies are facing today. (Saratsi et al.,
2019, p. 19, italics in original)

This implies that the current structures of school-
ing are likely to be inadequate for transformative
ESD to take place in a widespread manner.
Efforts to re-think schooling litter the history of
education, but that may be because education has
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served its purpose very well in an era when that
purpose was to inculcate the next generation into
the logic (and roles) of the dominant society.
Now that we can see just how unsustainable that
society has become, surely it is time to re-think
the structures that help to create it — and this time,
we might give serious consideration to assess-
ment from the outset.

13.7 Concluding Thoughts

If the goal of ESD is transformation, then it
seems inevitable that experiential learning is
going to have a large part to play — not forgetting
that a lecture or reading a book can also be a
transformative experience. Exploring the cogni-
tive, physical and affective impacts of experience
is therefore likely to play a significant role in the
assessment of ESD. No single approach can hope
to capture the multiple dimensions of this learn-
ing, which will include, for example, gains in
knowledge, skills, connections, self-confidence
and agency. If it is difficult to conceive of how
this might sit within the formal education sys-
tems that we have today, then perhaps it really is
time to adopt that ‘education of a different kind’
together with a different kind of assessment. As
we can see, this will be complicated, but rather
than looking for ready answers, we would do
well to ‘stay with the trouble’” as Haraway (2015)
puts it, remaining open to the complexity of our
situation and the multiple possibilities that this
affords.
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Abstract

Education for Sustainable Development
(ESD) is about enabling participation in the
societal learning, communication and trans-
formation processes that are required for sus-
tainable development. This chapter provides
an overview of the concept of ESD, its goals,
pedagogical principles and methods and,
above all, the assessment of ESD learning out-
comes. ESD aims to develop sustainability
competences and — as transformative learn-
ing — to promote critical reflection on individ-
ual and societal values. This requires an
action-oriented, transformative pedagogy. In
contrast to the intensive engagement of ESD
research with the concept of key competences,
research has so far been less focused on the
development of methodological instruments
for assessing competence development. The
systematisation and differentiation of existing
concepts of competence and the (further)
development of competence models and suit-
able instruments for the objective measure-
ment of competence are gaps in research that
require further attention. Of particular impor-
tance is the comprehensive consideration of
cognitive and non-cognitive competences.
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14.1 Introduction

Humanity has been exceeding the ecological lim-
its of the planet for several decades now (Steffen
et al., 2015); there is still no sign of a reversal of
the trend. For example, anthropogenic green-
house gas emissions are still rising worldwide;
major species are continuing to become extinct,
threatening the integrity of the planet and the
Earth’s ability to meet human needs (UN
Environment, 2019). Major social challenges
also persist. In particular, large parts of Africa
have not yet succeeded in significantly reducing
poverty (World Bank, 2020), and the coronavirus
pandemic has led to an increase in poverty and
inequality worldwide (Mabhler et al., 2021).

In order to overcome these ecological and
social challenges, a “Great Transformation”
(WBGU, 2011) is needed, which must be
achieved through sustainable development. The
Sustainable Development Goals (SDGs) provide
concrete guidelines for this necessary global
transformation. These 17 goals form the core of
the 2030 Agenda for Sustainable Development
adopted by the UN General Assembly in 2015
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(United Nations, 2015). Key features of the 2030
Agenda are its universality and indivisibility. All
countries — from the Global South and the Global
North — must align their own development efforts
with the goal of promoting prosperity while pro-
tecting the planet. In this respect, all the countries
of the world can be considered developing coun-
tries when it comes to the SDGs; all must take
urgent action to  promote  sustainable
development.

Since the late 1990s, there has been increasing
reference to sustainable development in educa-
tional discourse as well as educational practice. It
is in this context that the concept of Education for
Sustainable Development (ESD) has been devel-
oped. ESD aims to enable people to participate in
the societal learning, communication and trans-
formation processes necessary for sustainable
development, the implementation of the SDGs
and thus the promotion of the “Great
Transformation” (WBGU, 2011) (Rieckmann,
2018a). The relevance of ESD is explicitly recog-
nised in the SDGs as part of Target 4.7:

By 2030, ensure that all learners acquire the

knowledge and skills needed to promote sustain-

able development, including, among others,
through education for sustainable development and
sustainable lifestyles, human rights, gender equal-
ity, promotion of a culture of peace and non-
violence, global citizenship and appreciation of
cultural diversity and of culture’s contribution to

sustainable development. (United Nations, 2015,
p-17)

At the same time, it is important to emphasise
the central importance of ESD for all the other 16
SDGs. ESD enables all individuals to contribute
to the achievement of the SDGs by equipping
them with the knowledge and competences they
need not only to understand what the SDGs are
about but also to engage as informed citizens to
drive forward the necessary transformation
(UNESCO, 2017). The integration of ESD into
all education systems was promoted worldwide
by the UN Decade of Education for Sustainable
Development (2005-2014). The activities of the
Decade were continued under the auspices of
UNESCO in the Global Action Programme
(GAP) Education for Sustainable Development
(2015-2019) and are now being continued with

the programme Education for Sustainable
Development: Towards achieving the SDGs
(2020-2030) — in short “ESD for 2030”. The aim
of this programme is to embed ESD structurally
in all educational sectors and institutions
(UNESCO, 2020). This chapter provides an over-
view of the concept of ESD, its goals, pedagogi-
cal principles and methods and, above all, the
assessment of ESD learning outcomes.

14.2 Aims of ESD

14.2.1 Development of Sustainability
Competences

ESD should enable all people to contribute to sus-
tainable development. Therefore, it aims to
develop key competences that are particularly rel-
evant for sustainable development, but which most
people still lack (Rieckmann, 2018a). It should
enable individuals, “if they have appropriate goals,
purposes or intentions” (translated from German),
to act to promote sustainable development (de
Haan et al., 2008, p. 117). It is thus about “opening
up opportunities” (translated from German) (ibid.,
p- 123) and not about inculcating supposedly
sustainability-compliant behaviour in learners.
Learners should become “sustainability citizens”
(Schank & Rieckmann, 2019) and should be able
to consider questions relating to sustainable devel-
opment and find their own answers. This emanci-
patory understanding of ESD (Vare & Scott, 2007;
Wals, 2011) thus fulfils Klafki’s (2007) require-
ment for general education.

In ESD discourse, the question of which key
competences individuals should possess in order
to be able to actively shape their own lives and
the social environment in order to promote sus-
tainable development has been under intensive
discussion for a number of years (Rieckmann,
2018a). In Germany, reference is often made to
the concept of Gestaltungskompetenz (“shaping
competence”), which refers to the ability to “rec-
ognise problems caused by unsustainable devel-
opment and effectively apply knowledge about
sustainable development” (translated from
German) (de Haan et al., 2008, p. 12). It com-
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prises 12 sub-competences, including the compe-
tence to adopt perspectives, the competence to
anticipate and the competence to cope with indi-
vidual decisions (de Haan, 2010). The concept of
Gestaltungskompetenz is thus characterised by
competences “that enable the forward-looking
and autonomous co-creation of sustainable devel-
opment” (translated from German) (Michelsen,
20009, p. 84).

At the international level, there is also an
explicit discussion of competence development
through ESD (Brundiers et al., 2021; Rieckmann,
2018a; Wiek et al., 2011; Wiek et al., 2016). Wiek
et al’s Key Competencies in Sustainability
(2016) bring together a range of concepts that
have been the subject of international discussion
and distinguish — with a special focus on sustain-
ability science study programmes — five key com-
petences:  systems thinking, anticipation,
normative competence, strategic competence and
interpersonal competence. In addition, critical
thinking and self-awareness competences are
often cited as being particularly important for
sustainable development; current international
discourse on ESD thus prioritises the following
eight sustainability competences (Rieckmann,
2018a; UNESCO, 2017; see also Brundiers et al.,
2021):

o Systems thinking competence: the ability to
recognise and understand relationships, to
analyse complex systems, to understand how
systems are embedded within different fields
and on different scales and to deal with
uncertainty

e Anticipatory competence: the ability to under-
stand and evaluate multiple futures — possible,
probable and desirable — to create one’s own
visions for the future, to apply the precaution-
ary principle, to assess the consequences of
actions and to deal with risks and changes

* Normative competence: the ability to under-
stand and reflect on the norms and values that
underlie one’s actions and to negotiate sus-
tainability values, principles, goals and tar-
gets — in the context of conflicts of interests
and trade-offs, uncertain knowledge and
contradictions

o Strategic competence: the ability to collec-
tively develop and implement innovative
actions that further sustainability at the local
level and further afield

e Collaboration competence: the ability to learn
from others; to understand and respect the
needs, perspectives and actions of others
(empathy); to understand, relate to and be sen-
sitive to others (empathic leadership); to deal
with conflicts in groups; and to facilitate col-
laborative and participatory problem-solving

e Critical thinking competence: the ability to
question norms, practices and opinions; to
reflect on own one’s values, perceptions and
actions; and to take a position in the sustain-
ability discourse

o Self-awareness competence: the ability to
reflect on one’s own role in the local commu-
nity and (global) society, to continually evalu-
ate one’s actions and prompt further action
and to deal with one’s feelings and desires

e [ntegrated problem-solving competence: the
overarching ability to apply different problem-
solving frameworks to complex sustainability
problems and develop viable, inclusive and
equitable solutions that promote sustainable
development — integrating the above
competences

However, ESD is not limited to the develop-
ment of competences; as transformative educa-
tion, it also aims at the “transformation of the
individual ‘self to world relationship’ (Koller
2011, p. 16) in the context of a global perspec-
tive” (translated from German) (Scheunpflug,
2019, p. 66).

14.2.2 Addressing Values Relevant
to Sustainability

ESD establishes a direct link between individual
change and societal change and can thus be
regarded as transformative education (Balsiger
et al., 2017). A “conceptual change”, i.e. the
change of fundamental perspectives (attitudes,
values, paradigms and worldviews) (Scheunpflug,
2019, p. 65), can and should be promoted through
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ESD (Sterling, 2011). While transformative
learning aims at empowering learners to question
and change the way they see and think about the
world, the related concept of transgressive learn-
ing (Lotz-Sisitka et al., 2015) goes one step fur-
ther: it emphasises that learning in ESD should
transcend the status quo and prepare learners for
disruptive thinking and co-creation of new
knowledge.

Even if, as emancipatory education, ESD is
not about imparting certain pre-determined atti-
tudes, values, paradigms and world views, it
nevertheless focuses on the ideas of intra- and
intergenerational justice (de Haan et al., 2008).
Against this background, it always pursues the
values-based goal of “sensitisation to the
responsibility to survive” (translated from
German) (Mokrosch, 2009, p. 38). At the same
time, ESD aims to promote discussion for the
purposes of “clarification of values” (translated
from German) (ibid., p. 36) that are connected
with the guiding principle of sustainable devel-
opment, in particular with regard to the preser-
vation of the natural basis of life, human dignity
and justice. Understood in this way, ESD can
contribute to a “change in values towards sus-
tainability” (WBGU, 2011) without overwhelm-
ing learners. It also supports the development of
reflexive competence. In other words,
“Transformative learning must not be used to
instrumentalise learners but to empower them
for autonomous critical action” (Balsiger et al.,
2017, p. 359). Therefore, ESD should be
expected and required to contribute to critical
discourse on values (Schank & Rieckmann,
2019; Rieckmann, 2020). It can and should pro-
vide stimuli for reflection on one’s own values
and to enable individuals to take a stand in the
debate on values with regard to sustainable
development (Balsiger et al., 2017; Schank &
Rieckmann, 2019). There is thus also potential
in broadening the horizon of learners’ values.
For example, Latin American discourses on
Buen Vivir (Good Life) and on the rights of
nature can be included in the debate on values
(Rieckmann, 2017). In this way, Eurocentric
ways of thinking can be expanded and critically
reflected on.

However, transformation to promote sustain-
able development also requires structural and
institutional change (WBGU, 2011). ESD not
only should therefore focus on individual behav-
iour — and the acquisition of the necessary knowl-
edge, competences and values — but should also
address the question of structures, of the “Great
Transformation” (ibid.). ESD should contribute
to the (political) education of sustainability citi-
zens who participate in transgressive learning
and are empowered to question existing struc-
tures, think beyond them and thus contribute to
structural and institutional transformation
(Balsiger et al., 2017; Rieckmann, 2020; Schank
& Rieckmann, 2019).

14.3 ESD Pedagogical Principles
and Methods

Competences and values cannot be taught but
must be developed by learners themselves
(Weinert, 2001). ESD therefore requires an
action-oriented, transformative pedagogy that is
characterised by the following pedagogical prin-
ciples (Kiinzli David, 2007; Lozano et al., 2017;
Rieckmann, 2018a):

e Learner-centredness and accessibility

e A focus on action and reflection

* Transformative and transgressive learning

* A focus on participation

e Discovery learning

e Networked learning

e Prioritisation of vision

e The linking of social, self-referral and method-
oriented learning with  subject-related
learning

In order to promote processes of transforma-
tive education in the context of ESD, learning
environments are needed in which learners can
become aware of and critically reflect on their
own and others’ assumptions (Mezirow, 1997)
and in which they are encouraged to reflect on
frames of reference in critical, deconstructive and
transgressive ways in order to stimulate truly
transformative learning processes that lead to
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“conceptual change” (Lotz-Sisitka et al., 2015;
Rodriguez Aboytes & Barth, 2020; Sterling,
2011). The pedagogical principles represent gen-
eral guidelines for the design of learning pro-
cesses in ESD. Methods are needed that
correspond to these pedagogical principles. Such
methods are, for example (Rieckmann, 2018a;
UNESCO, 2017):

e Collaborative real-world projects such as
service-learning projects and campaigns on
different sustainability issues

* Vision-building exercises such as future work-
shops, scenario analyses, utopian/dystopian
story-telling, science-fiction thinking, fore-
casting and backcasting

* Analysing complex systems, for example,
through community-based research projects,
case studies, stakeholder analysis, actor analy-
sis, modelling and systems games

e Critical and reflective thinking, for example,
through fish-bowl discussions and reflective
journals

These methods enable learners to become
(co-)creators of their own learning process and
thus to have a direct influence on the develop-
ment of their own competences and values. They
can be used to promote the development of a
range of sustainability competences (Sprenger
et al., 2016).

Partnerships and cooperation at local, national
and international level also play an important role
in the provision of diverse learning environments
(UNESCO, 2017). In practical projects with local
partners — for example, in the context of service
learning — learners can learn about real-world
challenges and benefit from partners’ compe-
tences and experiences (Rieckmann, 2021).

Virtual cooperation and educational links
between learners from different countries promote
the exchange of knowledge and different views on
arange of issues (Barth & Rieckmann, 2009). The
methods mentioned can be used to deal with very
different contents. However, the content should be

selected in such a way that it is suitable for achiev-
ing the relevant goals, for example, the develop-
ment of a certain competence (Rieckmann, 2018b).

Working with the concept of ESD requires
new pedagogical competences from teachers
(Bertschy et al.,, 2013; Corres et al.,, 2020;
Rieckmann and Barth, 2022). Ideally, teachers
must have sustainability competences themselves
and be able to support learners with the develop-
ment of such competences. To do this, they need
to have a critical understanding of sustainable
development on the one hand and the pedagogi-
cal approach of ESD on the other. They need
knowledge of innovative teaching and learning
methods but also the competences to apply them.
They also need the competences to support learn-
ers — for example, with projects, including criti-
cal reflection on one’s own role as a teacher and
seeing oneself more as a learning facilitator. The
ESD competence framework developed in the
EU project “A Rounder Sense of Purpose” pro-
vides detailed information on the requirements
for educators in the context of ESD (Millican,
2022; Rieckmann and Barth, 2022).!

14.4 Assessing Sustainability
Competences

In contrast to the intensive engagement of ESD
research with the concept of key competences,
research has so far been less focused on the
development of methodological instruments for
assessing competence development.

Against this background, the modelling of key
competences relevant to sustainability is a central
task. Before discussing current progress within
ESD research on competence modelling and
assessment, it is important to consider the basics
of competence modelling and assessment in gen-
eral. Particular attention will be paid to the
assessment of key competences and the chal-
lenges involved.

'https://aroundersenseofpurpose.cu/framework/themodel/
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14.4.1 Basics of Competence
Modelling and Assessment

The empirical assessment of competences
requires theoretically and empirically based com-
petence models that enable the operationalisation
of competences (Briautigam, 2014; Koeppen
et al., 2008, 2013). The models can be divided
into three basic types: competence structure,
competence level and competence development
(Hartig & Klieme, 2006; Klieme & Leutner,
2006; Klieme et al., 2007). While competence
structure models deal with the internal structure
of a competence and describe the different ele-
ments — such as abilities, skills, knowledge, etc. —
that are necessary to successfully master a
situation or requirement, competence level mod-
els refer to the different levels of a competence.
This means that they focus on the level at which
a given requirement can be solved and how diffi-
cult this will be. Competence development mod-
els focus on the educational process. They ask
which level in the learning process is achievable
and which competences should be acquired at
different stages of the educational process
(Hammann, 2004; Klieme & Leutner, 2006).
There remains a clear research gap with regard to
the creation of competence models.

Klieme and Hartig (2007, p. 24) describe “the
connection of pedagogical constructs, psycho-
logical competence models and measurement
procedures” as “one of the most difficult issues in
competence research” (translated from German).
When assessing competences, a distinction is
made between objective (standardised measure-
ment) and subjective competence assessment
(self-assessment) (Zlatkin-Troitschanskaia &
Kuhn, 2010). Self-assessment is used more fre-
quently than standardised measurement and is
thus the most widespread method. Although
these procedures involve less effort, there is criti-
cism of their validity (Schaper et al., 2012) since
they are indirect procedures “based on the self-
perceptions and self-assessments of the persons
surveyed” (Zlatkin-Troitschanskaia & Kuhn,
2010, p. 5). However, self-assessment can be
appropriate, especially for “the assessment of
the — equally important — non-cognitive compe-

tences [...] (e.g. social, volitional and motiva-
tional mindsets)” (ibid.: 5f) (translated from
German).

The vast majority of research on objective
competence measurement refers to subject-
specific competences (Zlatkin-Troitschanskaia &
Kuhn, 2010). However, trial instruments for mea-
suring (subject-independent) key competences,
such as critical thinking, have already been devel-
oped. One example is the Collegiate Learning
Assessment (CLA) (Shavelson, 2013). Using the
Collegiate Learning Assessment (CLA), the
OECD Assessment of Higher Education Learning
Outcomes (AHELO) programme (Tremblay
et al., 2012; Tremblay, 2013) has also worked
among other things on the further development
and testing of an instrument for the assessment of
key competences (such as critical and analytical
thinking, problem-solving, written communica-
tion skills).

There is also scientific work on subjective
competence assessment dealing with the assess-
ment of key competences. In Germany, for exam-
ple, the research work of the Higher Education
Information System (HIS) includes studies on
self-assessment  of  professional  capacity
(discipline-specific professional competences;
social, presentational and methodological com-
petences; organisational skills) (Schaeper &
Briedis, 2004), and the National Education Panel
(NEPS) surveys meta-competences and social
competences (Schaeper, 2013). The overall focus
on measuring and recording subject-specific
(cognitive) competences — especially objective
measurement of competences — impedes the
acquisition of a more comprehensive understand-
ing of learning outcomes. There is an obvious
need to model and measure (subject-independent)
key competences:

Transversal higher-order competencies such as
critical-thinking, analytical reasoning, problem-
solving or the generation of knowledge and the
interaction between substantive and method-
ological expertise are widely viewed as critical for
the success of individuals in the informa-
tion age. It is therefore important [...] to measure
those skills, and not only cognitive ~ knowledge,
which are necessary for success in both academic
and business contexts. (Tremblay, 2013,
p. 117)
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As with empirical research in general, there
are also different — and complementary —method-
ological approaches in competence research:
quantitative and qualitative competence research.
Quantitative competence research emphasises
the measurability and scalability of competences
where competence assessment is based on an
external perspective (Erpenbeck &  von
Rosenstiel, 2007) and uses methods such as
experiments, tests and questionnaires (e.g. Klein
et al., 2007; Shavelson, 2009; Tremblay et al.,
2012). Qualitative competence research, by con-
trast, deals with the nature and quality of compe-
tence and uses methods such as unstructured
observations, surveys and biographical and eth-
nographic approaches (e.g. Henze & van Driel,
2006). These are somewhat subjective techniques
that take an interest in the internal perspective of
learners (Erpenbeck & von Rosenstiel, 2007).

Two basic characteristics of competence con-
structs have to be considered in the context of a
methodological approach to competence assess-
ment: “First, they are [...] relatively complex
compared with other cognitive constructs.
Secondly, they develop in given contexts and are
therefore situationally located” (translation from
German) (Rost, 2008, p. 62). This means that
individual competence structures “can only be
recorded and measured in their complexity and
their situational dependence” (ibid.). The assess-
ment of key competences thus poses particular
challenges for research: “particularly heavily
abstracting and generalised key competences
face the problem that key factors of these compe-
tencies are hardly measurable” (Barth, 2009,
p. 85; cf. Harris, 2001). As key competences are
cross-contextual, different methods have to be
applied in different contexts in order to capture
them (Barth, 2009).

14.4.2 ESD Research on Competence
Modelling and Assessment

Research on measuring competences has so far
played a rather minor role in Education for
Sustainable Development. So far, only a few

approaches have attempted to develop method-
ological instruments for recording competence
development in the field of Education for
Sustainable Development (Barth & Rieckmann,
2016; Redman et al., 2021).

In Germany, contributions to competence
modelling and objective competence measure-
ment have so far been made primarily by research
projects on Bewertungskompetenz (decision-
making competence) — within the framework
among others of the DFG priority programme
Competence models for recording individual
learning outcomes and for balancing educational
processes (2007-2013) (Bogeholz, 2007; Eggert
& Bogeholz, 2010; Eggert et al., 2008; Gresch &
Bogeholz, 2013; Laustroer, 2005; Rost et al.,
2003). Furthermore, other DFG priority pro-
gramme projects have looked at other key com-
petences relating to sustainable development,
such as (dynamic) problem-solving (Abele et al.,
2012; Fleischer et al., 2010; Greiff, 2012; Greiff
& Funke, 2010; Greiff et al., 2012; Leutner et al.,
2012; Wiistenberg et al., 2012) and environmen-
tal literacy (Briigger et al., 2011; Kaiser et al.,
2008; Roczen et al., 2010, 2014). There is also
research on the modelling and measurement of
systems thinking (Brdutigam, 2014). However,
the projects in the DFG priority programme and
the research on systemic thinking focus primarily
on cognitive dispositions.

In ESD research also uses different methods
for modelling and assessing competences
(Redman et al., 2021): Some studies analyse
competences quantitatively (e.g. Eggert et al.,
2008; OECD, 2009; Rost et al., 2003) or qualita-
tively (e.g. Asbrand & Martens, 2013; Feierabend
et al., 2013; Franz & Frieters, 2008; Gausmann
et al., 2010; Wettstddt & Asbrand, 2014), while
others use a mix of methods (e.g. Barth, 2007,
2008; Gardiner & Rieckmann, 2015; Hallitzky,
2008; Laustroer, 2008). Qualitative research can
also contribute to the development of compe-
tence models, which can then serve as a basis for
quantitative competence measurements (Asbrand
& Martens, 2013). A particular challenge in the
quantitative assessment of ESD competences is
the development of suitable tasks:
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[One] must assume [...] that the design of tasks for
the measurement of ESD-specific competences
[...] runs counter to the classical design, as it is also
used to a large extent in the PISA tests: It will be
difficult to implement clear or unambiguously cor-
rect solutions,  homogeneous cognitive require-
ments and short processing times for tasks. Tasks
must be formulated as “scenarios” in order, for
example, to be able to depict the contextualized
nature of skills within a situational framework.
(translated from German) (Rode, 2013, p. 121-
122; cf. Rost, 2008)

Ceg

Suitable tasks are best developed using “‘tai-
lored testing’ (difficulty levels of tasks tailored to
the expected problem-solving competence of the
subjects) and a multi-matrix design (where dif-
ferent groups of subjects are given different tasks
of the same type)” (translated from German)
(Rode, 2013, p. 122).

Due to a lack of well-founded competence
modelling and suitable instruments for objective
competence measurement, many studies of the
development of competences in ESD have so far
used students’ self-assessment of their own com-
petences (Redman et al., 2021). Studies on the
development of Gestaltungskompetenz among
school students (Rode, 2013) and sustainability-
related competences by students (Barth et al.,
2007; Bone & Agombar, 2011; Gardiner &
Rieckmann, 2015; Oberle et al., 1997;
Rieckmann, 2009; Shephard et al., 2011, 2013,
2014; Wiek et al., 2016) or university graduates
(Brunner et al., 2010; Hansmann et al., 2010), for
example, are of relevance here. Shephard et al.
(2011, 2013, 2014), for instance, explore how
changes in affective competence among students
can best be assessed with various self-assessment
instruments. Other instruments such as reflective
writing, scenario/test case, focus group/inter-
view, performance observation and concept map-
ping are also used, although much less than
self-assessment (Redman et al., 2021).

The latest developments in competence mea-
surement — especially psychometric models
(Hartig et al., 2008) — have hardly featured in
ESD competence research thus far. However,
with  research on  Bewertungskompetenz,
(dynamic) problem-solving, environmental com-

petence and systemic thinking, some initial steps
have been taken that need to be followed up.

However, the existing research on objective
ESD competence measurement has so far focused
primarily on cognitive aspects. This is true not
only for ESD competence research but also for
the DFG priority programme Competence
Models (Klieme et al., 2010; Klieme & Leutner,
2006). In order to achieve a comprehensive
understanding of competences as  self-
organisational facilities comprising both cogni-
tive and non-cognitive elements, it is important to
overcome this “cognitive bias within the concept
of competence in empirical educational research”
(translated from German) (Schaper et al., 2012,
p. 15), taking both cognitive and non-cognitive
aspects into account when modelling and mea-
suring competences (Lind, 2009; Schaper et al.,
2012; Schaeper, 2013). Volitional and motiva-
tional aspects are of great importance in terms of
action to promote sustainable development and
should therefore not be excluded (Shephard et al.,
2011, 2013, 2014).

14.5 Conclusion

The development of key competences that enable
individuals to actively shape the process of sus-
tainable development is an essential goal of ESD.
However, while there has been intensive debate
on the concept of the key competences with
regard to sustainability, thus far ESD research has
made only limited attempts to model competence
constructs and develop methodological instru-
ments for assessing competence development.
Research on the assessment of key sustainability-
related competences is thus still in its infancy.
The systematisation and differentiation of exist-
ing competence concepts and the (further) devel-
opment of competence models and suitable
instruments for objective competence measure-
ment are research desiderata that will require
attention in the coming years. Special attention
should be paid to the comprehensive consider-
ation of the cognitive and non-cognitive aspects
of competence.
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Abstract

Since the Brundtland Report and the Agenda
21 conference in Rio, many Education for
Sustainable Development (ESD) programs
have been launched. However, until now,
empirical data on the impact and outcome of
ESD initiatives within educational settings is
scarce. This chapter explores the assessment
of sustainability competencies including cog-
nitive, affective, and behavioral domains, by
presenting different possibilities, results, and
limitations of ESD assessment goals and
frameworks. This contribution emerges from a
collaboration of researchers on the operation-
alization and measurement of ESD outcomes
at the University of Education Freiburg and
the Otto-von-Guericke University Magdeburg.
Data from a longitudinal measurement with
students in secondary schools (grades 5-8,
n = 1324, age 9-16) in the state of Baden-
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Wiirttemberg was analyzed to gain a clearer
picture of the development of students’ sus-
tainability competencies within 1 school year.
This data shows that measuring the outcome
of ESD teaching programs is possible. Using
these empirical measures could thereby facili-
tate decision-making on ESD measures for
many different levels.

Keywords

ESD - Measurement - Outcome -
Sustainability competencies - Indicators

15.1 Introduction

Despite long and ongoing attempts to change
toward a more sustainable society, environmental
problems remain or have even worsened in many
ways (e.g., Cai et al., 2016; Lenton et al., 2008;
Schellnhuber, 2006). Based on these observa-
tions, a growing interest has emerged which calls
for a shift from the Input focus of indicators (e.g.,
policies such as the international treaties on cli-
mate change or educational measures) to an
Outcome orientation (e.g., actual changes in
emissions or the development of sustainability
competencies (SCs) on the students/stakehold-
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ers’ level) (e.g., Burford et al., 2016; Waltner
et al., 2018, p. 12). In this analysis, we focus on
the school level of Education for Sustainable
Development (ESD) measures. Though the stu-
dents who are taught in our schools right now are
not the decision-makers of today, they eventually
will be the decision-makers of tomorrow. Some
effects of the educational measures (e.g., teach-
ing, whole institutional approach) might only be
empirically verifiable in the long term or in gen-
eral not clearly be attributable to a specific mea-
sure, due to the complexity of the interaction of
many variables affecting, for example, sustain-
ability awareness. However, from these circum-
stances it cannot be deduced or assumed that
there are no characteristics at all which can be
recorded empirically. These considerations show
that when shifting the attention from the Input to
the Output orientation of ESD measures, we
might need more long-term assessments and
additional method orientations to evaluate the
impact. Until now, empirical data on the long- as
well as the short-term impact of ESD initiatives
within educational settings is scarce. This chapter
explores the assessment possibilities of SCs,
including cognitive, affective, and behavioral
domains, by presenting different approaches and
some exemplary results without the ambition of
covering ESD assessment methods or the SCs in
their entirety.!

Before being able to measure the desired out-
comes, we need clarity about the goals which are
targeted by ESD measures. In this article, the
term ESD is used to describe the sum of all
actions by which people seek to promote learn-
ers’ (or their own) SCs, i.e., enabling them to
facilitate a sustainable development (Waltner
et al., 2019). ESD goal dimensions on the out-
come level of learners can be divided into cogni-
tive, affective-motivational, and behavioral facets
as well as sub-competencies which cannot be
clearly assigned to only one of these three areas.
Input policies which want to achieve ESD goals
on various levels of concreteness can be found in
regional (e.g., educational plans, municipal pol-

'For a general discussion, please see, e.g., Redman et al.
(2021).

icy) as well as on the inter- or supranational level
(e.g., sustainable development goals (SDGs),
Paris Agreement).

After defining the outcome which will be con-
sidered as relevant to assessing the success of
ESD, the indicators which are developed on this
basis have to be tested in extensive studies. This
contribution emerges from a collaboration of
researchers on the operationalization and mea-
surement of ESD outcomes at the University of
Education Freiburg and the Personality and
Social Psychology Division of the Otto-von-
Guericke University Magdeburg, Germany. The
former mainly used the local educational plan as
ESD goal orientation, the latter the global
approach of the SDGs. The data from this first
project, a longitudinal measurement with stu-
dents in secondary schools (grades 5-8, n = 1324,
age 9-16) in the state of Baden-Wiirttemberg,
will be presented. We will further discuss this
approach in the light of generalizability of the
measurement approaches and results.

The ultimate normative goal of ESD is the
actual development of a more sustainable society
through sustainable behavior or at least the facili-
tation of each individual to become a part of sus-
tainable development — see, e.g., the definition of
ESD on the local level: Education for Sustainable
Development enables learners to make informed
decisions and act responsibly for the protection
of the environment and for a functioning econ-
omy and a just world society for current and
future generations (Ministry of Education Baden-
Wiirttemberg, 2016, translated by the authors).
This definition resembles many other internation-
ally used definitions (e.g., Rieckmann, 2018;
UNESCO, 2017). Consequently, good outcome
measurement needs validity criteria to ensure
that these gauges can assess the achievement of
these goals — in our case, the competencies which
enable the learners (among other things) to con-
tribute to real-world change. To demonstrate how
this can be achieved exemplarily, we will present
two findings which emerged from the work on
this data. First, we performed an ad hoc scale
validation, using items from the newly developed
ESD project, linking them to a well-established
measurement instrument which has proven to be
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predictive of real-world behavioral impact.
Second, the Fridays for Future (F4F) participa-
tion of the surveyed students was used to draw
further conclusions about environmental activ-
ism resulting from a high environmental attitude.
This in turn can be interpreted as an exemplary
behavioral manifestation of pro-sustainable
behavior for a more sustainable society, which
consequently serves to achieve the ESD goals.

15.2 Theory

15.2.1 Defining Fitting Indicators
for ESD in Schools: From Input
to Outcome Orientation

In their review on the development of indicators
for educational reporting, Baethge et al. (2010,
p.- 15) define indicators as quantitative tools (or
proxy variables) providing a simple and compre-
hensible status report on the quality or the state of
art of a more complex, usually multi-dimensional
system. This is in line with the general direction
of indicator definitions. However, in some fields,
they are a lot more policy oriented as, for exam-
ple, in Bormann and Michelsens’ “the
Collaborative  Production of  Meaningful
Measure(ment)s” (2010), where indicators “are
considered to provide condensed information
which can be transformed into knowledge rele-
vant for decision making.” Also depending on the
literature, different types of indicators are men-
tioned. In the framework of this analysis, we
would like to apply the classification of Tilbury
and Janousek (2006) and the Expert Groups on
ESD Indicators as they are used by and for the
ESD field, but equally offer connectivity to other
fields, as this partly follows the standard interna-
tional context/input-process-output-outcome
scheme (see e.g., DIPF, 2007, p. 5):

e Checklist Indicators: provide information
on initial policy, legislation, regulatory, and
governance measures taken by a govern-
ment in order to implement the Strategy.

e Input Indicators: provide information on a
broader spectrum of activities taking place
in terms of the implementation of the

Strategy (e.g., amount of public authority
money invested in the ESD materials, pro-
portion of public supported research on
ESD).

e Output Indicators: provide information on
the direct results of these activities (e.g.,
performance of trained teachers, number of
businesses involved in ESD projects, num-
ber of educators who received training on
ESD issues).

¢ Outcome Indicators: provide information
on the possible impact of the implementa-
tion of the Strategy particularly on values,
attitudes, and choices in favor of SD (e.g.,
learning outcomes resulting from ESD part-
nerships, community-based projects, and
business  involvement). (Tilbury &
Janousek, 2006, p. 11)

As stated above, before empirical measure-
ment is possible, the competency dimensions of
interest must be defined with sufficient preci-
sion. Such a specification allows, in principle,
the operationalization of the competency of
interest in an appropriate measurement proce-
dure (see Klieme & Hartig, 2007). In general,
there is a quite common acceptance of the broad
tripartite classification of ESD goals in terms of
achieving competencies in the knowledge, atti-
tudes, and behavioral dimensions (e.g.,
Rieckmann, 2018; Waltner et al., 2019). The
regional educational plan (implemented in 2016
for Baden-Wuerttemberg) served as a basis for
the subject-specific ESD goal orientation.
Teaching plans and curricula as well as
school/ESD experts (i.e., teachers, students,
university staff) were consulted in the identifi-
cation of the different ESD goals for this spe-
cific field, the secondary schools. The ESD
research  program at  Otto-von-Guericke
University Magdeburg took another approach,
where the ESD goal dimensions where defined
based on a more international framework (the
SDGs). These approaches are only two possi-
bilities for defining the content to be measured.

No matter what the goal framework might be
(regional, international — education plan, policy
document) in any case of (outcome) measure-
ment, precise goal (content) specifications and
operationalization are needed in order to capture
the underlying construct.
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15.2.2 Operationalization of ESD
Outcomes, Theoretical
Background, and Disciplinary
Connectivity

Without operationalization, the need for ESD and
more importantly the outcomes of ESD-related
interventions (e.g., lessons, seminars, projects)
cannot be determined empirically (Grésel et al.,
2012; Wiek et al., 2011). Until now, sustainabil-
ity and ESD research still lack connectivity to
well-grounded models and findings from related
relevant disciplines; these include environmental
psychology, competence research, or more spe-
cific fields such as the science of behavior or atti-
tude research (see, e.g., Waltner et al., 2019).
Connecting ESD research to well-established
measurement procedures facilitates the integra-
tion of already operationalized facets of compe-
tencies (e.g., environmental attitude) into the
larger construct of SCs (sustainability competen-
cies). The findings in measuring environmental
attitudes are pertinent for ESD research which is
aiming at measuring the broader dimensions of
SCs — including, for example, the fields of
sustainability-related knowledge and attitudes
toward sustainability or sustainability-related
problem-solving. SCs thus contain supplemen-
tary dimensions to the ecological dimension,
such as political, economic, or more socially ori-
ented considerations.

For the cognitive dimension of a SC, numer-
ous attempts of operationalization in the form of
knowledge scales are already available. Most of
them precisely capture only specific parts of sus-
tainability knowledge (e.g., environmental
knowledge) as a significant subset of sustainabil-
ity knowledge (e.g., Frick et al., 2004; Maloney
& Ward, 1973; McBeth et al.,, 2011; Roczen
et al., 2014). Thus, the cognitive dimension is not
only about knowledge but also about cognitive
skills and abilities (Waltner et al., 2019).
However, although environmental knowledge is
found to be consistently and positively related to
environmental attitudes, the relationship is not
especially strong (e.g., Arcury, 1990).

In another study, the behavior prediction
through different forms of knowledge was also
quite low: According to Frick et al. (2004), “the
low overall explained behavioral variance of 6%
was comparable to other studies (e.g., Hines
et al., 1986/87). Although apparently small, this
link should not be underestimated, since influ-
ences of knowledge on behavior are thought to be
indirect, which means that they are mediated by
other variables (cf. Kaiser & Fuhrer, 2003).”
Thus, environmental knowledge can be regarded
as the basis for ecological behavior of individu-
als, while a person’s appreciation for nature is a
relevant motivational factor for promoting the
actual behavior (e.g., Kaiser et al., 2011).

Accordingly, for the affective-motivational
and behavioral dimension, a very close connec-
tion has been proven by various studies.
Affective goal commitment or a positively val-
ued sequence of actions is the core of every
motivation. An action is not carried out if the
costs are perceived as too high when compared
to the affective goal commitment. This attitude-
cost relationship is modeled in the Campbell
paradigm (Kaiser et al., 2010), which implies a
solid link between a person’s attitudes and his
or her behavior. Consequently, in the frame-
work of the Campbell paradigm, behavioral
self-reports are used as indicators for a person’s
attitudes. Operationalization approaches of this
attitude and behavior dimension can be found
in various measurement instruments which
have been broadly applied, for example, in
Michelsen et al. (2015) (Greenpeace
Sustainability Barometer), Shepherd et al.
(2009) (Sustainable Development Values scale),
Bogner (2018) (2-MEV scale), and Kaiser
(1998) (GEB). According to the criteria of spe-
cific objectivity (Kaiser et al., 2018), in the
future it might be preferable to focus on the
subjacent level of the latent construct of the
scales instead of fighting a battle of individual
items. The basis for this claim will be elabo-
rated in the section ‘“Validation of New
Indicators - Establishing Impact-Relevance of
ESD Outcome.”
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15.3 Methods

In the following, the operationalization, the
measurement process, and the data from the
longitudinal assessment in secondary schools
will be presented. A total of 1318 students and
113 teachers in grades 5-8 were surveyed at 10
randomly selected schools in the state of
Baden-Wiirttemberg (B-W). The proportion of
school forms corresponds to the students’ ratio
at secondary schools in B-W and therefore
constitutes a stratified sample according to this
distribution of the Baden-Wuerttemberg
Statistical Office (2017). All schools included
in the study did not have a specific ESD pro-
gram. Data was collected at the beginning and
at the end of the school year 2018-2019. This
longitudinal data can be used for answering the
research question of the development of SC
(i.e., the development within this 1 school
year) and thus allows us to draw conclusions
about the outcome of the ESD policies in
B-W. For survey development, well-estab-
lished items and findings from empirical edu-
cational, ESD, and environmental research as
well as environmental psychology and sustain-
ability psychology were combined with ESD-
curricular and subject-specific items drawn
from a curricular analysis for B-W. The survey
development process is described in more
detail in Waltner et al. (2019). On-site surveys
were conducted with the assistance of teachers,
who received verbal and written briefings prior
to the survey, and four individuals from the
research project. Participants were assured full
confidentiality and anonymity by assignment
of a code to match the data sets. The test dura-
tion was 90 min (with a break after approxi-
mately 45 min). Altogether, data was collected
in 79 school classes (through whole class
assessments). For more details concerning the
pilot phases, the structure of the questionnaire,
number of items, reliability, and validation,
please see Waltner et al. (2019). The survey
contained several SC dimensions such as sus-
tainability knowledge, attitudes, and behavior.
The three before-mentioned dimensions of SC
will be presented in the following.

15.3.1 Sustainability Knowledge

Sustainability knowledge was measured with 16
multiple-choice items with one correct and three
distractor answers to reduce guessing probability
(compared to a true/false format). The question-
naire assessed knowledge about environmental
protection, pollution, and other sustainability-
related relevant topics, such as recycling, plastic
in the oceans, erosion, and fair trade. The stu-
dents’ knowledge was operationalized by a mix-
ture of basic, more general (cross-curricular) and
subject-specific items. The general items were
questions about common knowledge related to
sustainable development. The subject-specific
sustainability knowledge items were derived
from the specific educational plans (see Ministry
of Education Baden-Wiirttemberg, 2016) for the
different grades (5-8). A sample item is given
below:

We use a lot of plastic in our country. Why is this

plastic bad for the fish in the ocean?

Please mark only one answer (the most applicable

one).

[ Because a lot of water is polluted during the
production of plastic. The dirty water is led
into the ocean and poisons the fish there.

[ Because large quantities of fish get caught in
plastic bags, sticking the gills together and
suffocating the fish.

[ The plastic often ends up in the habitat of the
fish and rots there only very slowly.
Sometimes the fish eat the plastic and can be
injured.

[ Because the plastic factories pollute the air.
When it rains, the dirt gets from the air into
the water and damages the fish there.

15.3.2 Attitudes Towards
Sustainability and Self-
Reported Sustainability-
Related Behavior

The two dimensions, affective-motivational
beliefs toward sustainability and self-reported
sustainability-related behavior, were measured
using a four-point Likert-type scale: (1) strongly
disagree; (2) disagree; (3) agree; and (4) strongly
agree. An uneven scale was avoided, as indeci-
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sive persons tend to choose a middle point (see,
e.g., Chyung et al., 2017). These two scales con-
sisted, respectively, of 16 evaluative verbal state-
ments about the students’ attitudes toward
sustainability (e.g., When I hear of cars that con-
sume a lot of fuel, I get angry or the extinction of
many animal and plant species makes me sad)
and of 13 self-reports about sustainability-related
actions which the students could already perform
or mostly decide themselves (e.g., When I buy
chocolate with my pocket money, I buy organic or
fair-trade chocolate or On excursions, I take
drinks in plastic bottles or disposable packaging,
e.g., cans or PET bottles).

15.4 Key Findings

In the framework of this chapter, we will not be
able to describe in detail all findings which
emerged from the project. We will, for example,

not go into detail about the teacher-level data.
However, the results on the development of SC at
the student level are of course equally relevant for
teachers, as they (can) influence the development
of student competencies through appropriate
instruction or educational actions. For the findings
on the teacher level, see Waltner et al. (2020).

15.4.1 Sustainability Knowledge

Sustainability-related ~ knowledge  generally
increases with age (Leeming et al., 1995; Waltner
et al., 2019). We found this (positive) effect not
only with increasing age across grade levels but
also as an effect within the school year for each
grade level separately. The sustainability knowl-
edge increased statistically significantly across
all grade levels within the school year
(F(1,1308) =197.13, p < 0.001); partial 5> =0.13;
see Fig. 15.1.
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Fig. 15.1 Development of sustainability-related knowledge within 1 school year
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15.4.2 Sustainability Attitudes

As mentioned above, there is a strong connection
between sustainability attitudes and
environmental attitudes which are a part of the
broader concept of sustainability. Hence, the gen-
eral tendencies should be comparable to findings
of previous research in the field of environmental
attitudes. According to previous research,
younger children also tend to have a higher envi-
ronmental attitude than older children
(Krettenauver, 2017; Leeming et al., 1995;
Lieflinder et al., 2013). This holds true in our
sample as well (see Fig. 15.2; grade 5 = lowest
age group, grade 8 =highest age group). However,
for the decreasing attitudes within 1 school year,

other research findings are still scarce.
Sustainability attitudes in our sample decreased
statistically significantly across all grade levels
within the school year (F(1,1308) = 20,44,
p <0.001); partial #* = 0.02; see Fig. 15.2.

15.4.3 Sustainability Behavior

Self-reported behavior showed either a very
slight but not significant decrease or increase
depending on the different grades (see Fig. 15.3).
Changes are not statistically significant across all
grades (F(1,1318) = 0.21, p = 0.649); partial
n* = 0.00.
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15.5 Validation of New Indicators- over observational data: first, they are easier to

Establishing Impact-
Relevance of ESD Outcome

If governments and other social agencies are to
heed what psychologists have to say on [the issue
of environmental behavior], then the validity of our
statements becomes very important. (Lloyd, 1994,
p. 132)

If we wanted to make failure-proof assumptions
about the impact of any intervention (such as
ESD), we would have to consult observational
data on concrete behavior. For example, say we
observe that a student who used to leave the light
on when leaving his or her room for dinner
changes this behavior after receiving information
about the environmental harm of the waste of
power; in this case, we can assume that the gain
in knowledge had an impact on the student’s
actual behavior and thus his or her impact on the
environment. In reality, self-reports are the more
frequently used indicators of behavior. Working
with self-reports has two relevant advantages

obtain, especially in large quantities; second (and
based on the first advantage), they allow for a
broader assessment of different behaviors (e.g.,
energy conservation behaviors, regional con-
sumption behaviors, recycling behavior, etc.) at
the same time and can be used to form aggregated
measurements for behavioral classes (Kaiser
et al., 2001). Research has shown, however, that
there is a disparity between indicators based on
self-reported behavior and objective (observable)
behavior (e.g., Corral-Verdugo, 1997). The rea-
sons for this have been widely discussed — a com-
prehensive review of this would go beyond the
scope of this chapter. The main message which
we want to draw from this insight is that indica-
tors which are designed to assess the outcome of
ESD have to be validated as to their congruence
with real-life outcomes in the context of a shift to
a more sustainable society or decisions; other-
wise we might make wrong conclusions based on
the data which we gather. This holds true for
behavioral self-reports as well as for attitudinal
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indicators and knowledge-based scales. Two
exemplary efforts at validating the indicators
used in the presented research project are shown
in the following section. The underlying debate
about whether or not the actual change of behav-
ior can and should be a goal of ESD interventions
will be referred to in the discussion section of this
chapter.

15.5.1 Validation Through
the Connection to Established
Indicators

In a first attempt at validation, we performed a
conceptual examination, using items from the
newly developed ESD measurement project
presented here and linking them to a well-
established measurement instrument which has
proven to be predictive of real-world behavioral
impact: the General Ecological Behavior Scale
(GEB) (see, e.g., Kaiser & Wilson, 2004). To do
this, we assembled an 18-item ad hoc scale from
the large survey, which was conducted within the
survey presented above (see the Methods section
above). Eight of these items were evaluative ver-
bal statements (classic attitude items), and ten
items were behavioral self-reports. Following the
Campbell paradigm (Kaiser et al., 2010), both
item types can be used in order to assess an
underlying (latent) attitude, which motivates ver-
bal as well as behavioral responses toward the
attitude object. Within the Campbell paradigm, a
person’s attitude becomes transparent in the
amount of behavioral cost said person is willing
to overcome in order to pursue their goal (Byrka
etal.,2017). So far, research on people’s attitudes
toward the environment has demonstrated that
the Campbell paradigm — and thus its conceptual
account of individual behavior — holds true for
approximately 95% of the people in a given soci-
ety (Kaiser et al., 2014). For more information
about the derivation of attitudes from various
types of manifest indicators attitudes (e.g., evalu-
ative verbal statements and behavioral self-
reports), see Kaiser and Wilson (2019).

The GEB uses 50 behavioral self-report items
to assess attitudes toward the environment

(Kaiser & Wilson, 2004). This operationalization
has been used in countless studies (e.g., Evans
et al., 2018; Overbeck & Kibbe, 2020; Otto &
Kaiser, 2014), it has been translated into many
languages, and it has proven to be predictive of
real-life outcomes, such as the acceptance of
nature preservation-related restrictions (Byrka
etal., 2017) or a person’s membership in an envi-
ronmental organization (Arnold & Kaiser, 2018).
We selected those (18) items for this validation
attempt which we assumed would capture stu-
dents’ environmental attitudes as a substantial
part of the attitudes toward sustainability concept
as was fully assessed in the original
questionnaire.

The goal of this validation was to show that
the items which were newly developed within
the project presented in this article prove to be
valid predictors of environmental attitudes (as a
subset of sustainability attitudes) — and in this
way deduce that the development process of the
project was successful. As a consequence, the
competency differences which were assessed
with this measurement instrument could point
toward meaningful differences between the stu-
dents which may have an actual impact on their
future behavior. To investigate this, we con-
ducted a validation study with N = 154 young
adults (mean age = 30.21) in which we assessed
the 18 items which we selected for our ad hoc
measure alongside 47 GEB items. The correla-
tion between the two measurements was r=0.75
and when corrected for measurement error
r > 1; this shows that the two scales measure the
same latent construct, namely, environmental
attitude. Additionally, we performed a joint
Rasch calibration of all 65 items, which showed
a person score reliability of rel. = 0.86 and a
generally reasonable fit to the one-dimensional
Rasch model; this indicates that all items assess
the very same latent attribute, thus supporting
our hypothesis.

On the other hand, our findings also provide
support for the Campbell paradigm (see Kaiser
et al., 2010) — in this paradigm, personal atti-
tudes can be derived from verbal acts, such as
expressions of appreciation for the environ-
ment and self-reports of past engagement in
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environmentally friendly behaviors (Kaiser
et al., 2018). Our findings also show that it is
not relevant with which specific items a latent
attitude is assessed but that any number of rea-
sonably well-phrased behavioral or verbal self-
reports which are aimed at the attitude object
in question can be used to infer the underlying
disposition (i.e., attitude). This supports the
call for a higher priority of specific objectivity
within the validation criteria for measurements
in general (for a detailed account, see Kaiser
et al., 2018).

15.5.2 Validation Through Prediction
of Impact-Relevant Behavior

In our second step of validation, the (voluntary
and self-determined) Fridays for Future (F4F)
participation of the surveyed students is used to
draw conclusions about environmental activism
resulting from a high level of environmental atti-
tudes. The participation in this activist movement
can be interpreted as a behavioral manifestation
aimed at promoting a more sustainable society,
which consequently serves to achieve the ESD
goals. The participation in the FAF movement
was recorded at the second assessment point of
the project (in the summer of 2019) with a simple
question regarding this activity within the last
year: “Have you heard of the Fridays for Future
Movement” with the answering options
“no”(N = 283), “yes” (N = 868), and “yes, and I
have participated” (N = 163). In this case, the
self-reported behavior was regarded as a valid
proxy for actual behavior since self-reported
behaviors seem to be especially reliable and valid
when distinct facts are reported in a simple
(dichotomous) way (e.g., Kaiser et al., 2003;
Kormos & Gifford, 2014).

The data showed that students with higher
sustainability attitudes in the first measure-
ment had a significantly higher likelihood to
participate in the F4F movement than students
with a lower sustainability attitude. The same
results could be shown for students’ sustain-
ability knowledge. Higher competency levels
in both outcome variables could successfully

predict the participation in a real-life, impact-
relevant behavior, i.e., F4F. This validation
through a criterion outside of the measurement
process is a crucial step in gaining an under-
standing of any attribute one wants to measure
(Whitely, 1977). We can be relatively confi-
dent that our measurements meet their goals;
this is because the newly developed scales
from the survey presented here can predict
actual behavior which aims at the targets
which the assessed competencies are supposed
to support.

15.6 Limitations and Conclusions

Not everything that can be counted counts and not
everything that counts can be counted.

Attributed to Albert Einstein. (see e.g., McKee,
2004)

Even if one can agree with this quotation in prin-
ciple, it should be noted that non-measurable tar-
get and implementation criteria are often subject
to the risk of remaining on the level of general
normative statements or vague or unrealized
implementation stages and policies without
achieving the wanted outcome. The exemplary
outcome indicators shown in this study, with the
longitudinal data at the level of the pupils, pro-
vide ESD stakeholders with a useful information
base (cf. e.g., DIPF, 2007; Oeckes, 1989).
Methodologically quantitative research projects
can make a very important contribution to the
normative debate, through empirical insights.
Moreover, this debate also involves the normative
questions of whether all dimensions have the
same importance or weighting or whether some
sub-dimensions should be weighted more heavily
in a latent construct, depending on how they are
assessed for scholastic or societal relevance.
Recalling the educational policy definition of
ESD given at the beginning of this paper, educa-
tion for sustainable development enables learners
to make informed decisions and act responsibly
for the protection of the environment and for a
functioning economy and a just world society for
current and future generations (Ministry of
Education Baden-Wiirttemberg, 2016). In this
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context, the acting component is clearly accentu-
ated. So, one might ask the critical question: Do
we need not only a shift from the input to the out-
come orientation in the analytical/evaluative per-
spective but also a shift of attention from the
purely cognitive to the behavioral components of
SCs? Also, in terms of our research foci, we
should not shy away from a call for more impact
focused research. Indeed, the call for more impact
focus within the sustainability sciences, such as
environmental psychology, is getting more prom-
inent (see, e.g., Nielsen et al., 2021).

15.6.1 Why Is Measuring Relevant
for Teachers?

Studies on ESD implementation processes might
help to further illuminate the interconnections
between seemingly different realities of policy-
makers and “the street ministers of education”
(i.e., the teachers). In terms of Lipsky and other
bottom-up theorists, they are also policy-makers
“on the ground” as they are the very important
stakeholders who implement the policies, i.e., in
the classrooms (Lipsky, 2010; Waltner et al.,
2020). In this way, the actors (in the sense of the
bottom-up approach, also including teachers and
students themselves or any ESD learners) can ini-
tiate desired developments in a more empirically
based and targeted manner and do not only have
to refer to plausible and normative considerations
and assumptions. Decisions can therefore be
taken based on empirical long-term data and do
not only need to be based on intuitively based
perceptions or observations which the teachers
make in the classroom. Furthermore, this paper
reported the development and validation of a
measurement tool for an interdisciplinary SC. It
is obvious that, in the further course of research,
the specific contributions of the different subjects
(biology, geography, economics, politics, social
studies, etc.) to ESD should also be considered.
Accordingly, instruments for facets of a subject-
specific SC would then have to be developed and
tested (Rief et al., 2018; Waltner et al., 2019).
Our research adds to a growing understanding
of SCs, their development, and the sustainability

and educational governance through policy-
making. On this basis, appropriate evidence-
based recommendations for the further
development of ESD research and the implemen-
tation of ESD in school practice can be formu-
lated. Through the possibilities of measurement
presented and the data already generated, further
insights into the successful implementation of
ESD in schools and the associated conditions for
success can be gained. Despite these advantages,
some shortcomings should be mentioned. First,
as implicated by the general definition of indica-
tors, they only offer an approximation to the real
world. Even though, as described in the section
“Validation of New Indicators-Establishing
Impact-Relevance of ESD outcome,” we tried to
validate our ESD outcome measures, they still
remain a mere proxy for reality.

A second point which is important to mention
in considerations about the limitations of indica-
tors — and especially the wish to globally assess
and compare the results of ESD or SDG out-
comes — is the aspect of a reduced context sensi-
tivity. Even for our study only focusing on one
state in Germany, we needed to deal with the
trade-off between regional specificity (or the aim
of a detailed analysis of all the possible contexts
and possible factors influencing SC) and the aim
of getting a broad picture of the state of play and
development. With the aim of a general assess-
ment tool of ESD outcomes, e.g., in a global
scope, this trade-off would become even more
evident as the possibilities of observing all the
details shrink. When aiming for global indicators
which are easily replicable and comparable,
detailed observations need to be sacrificed.
Consequently, additional qualitative studies look-
ing into further details of the SC development
process would represent a useful complement.

We can currently still state, in agreement with
Michelsen et al. (2012), that interlinkages hardly
exist even in the fields of youth, learning, and
education which are closer to ESD research. This
holds true, not only within the different method-
ological fields but also in the different research
domains, with regard to the networking and
cooperation between different research and edu-
cational areas. Based on the experience of this
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collaboration, we would recommend a stronger
interlinking of the already mentioned relevant
scientific disciplines (such as (educational) psy-
chology, educational science, environmental and
sustainability sciences). Furthermore, a closer
integration of experts from practice (pupils,
teachers, students, etc.) with regard to the find-
ings of ESD research which are important for
school education — but also for society as a
whole — seems to be an important goal.

In view of the impending global challenges,
however, a global society which is serious about
achieving the SDGs cannot afford to remain at
the level of normative statements and vague tar-
get formulations. The corresponding possibilities
of measurability will ideally stimulate bench-
marking processes (concrete target formulations)
(e.g., Sayed & Asmuss, 2013). An international
monitoring system for the ESD implementation
efforts of the various countries would be purpose-
ful, in view of the future global challenges for
humankind (Independent Group of Scientists
appointed by the Secretary-General, 2019). Such
an international orientation would facilitate the
exchange of insights in the implementation pro-
cesses of ESD and would also offer possibilities
for international cooperation (see, e.g., Reid
et al., 2006).
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Abstract

Education for Sustainable Development
(ESD) is an integral component of Quality
Education as stated in  Sustainable
Development Goal (SDG) 4 target 4.7. Its
main aim is to develop in learners, knowledge,
skills, attitudes, values and behaviours condu-
cive to sustainable development. Sustainability
was introduced as a curricular topic in primary
and secondary schools in the UK after the
Earth Summit in Rio in 2002; however, its
effectiveness in achieving its learning out-
comes (LOs) has not been systematically
assessed. In this study, we present the applica-
tion of a participatory framework for assess-
ing LOs for sustainability. The framework was
developed using systems thinking and applied
in two case studies conducted in a primary and
a secondary school in the UK that followed
different approaches in integrating ESD into
their curricula. The primary school introduced
ESD as the thread that pervades and links all
curricular subjects, whereas the secondary
school introduced a new course on the SDGs.
Both schools were found to be effective in
developing the intended LOs in their students,
while some weaknesses related to their
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approach were identified. The case studies
demonstrated the tool’s potential to measure
and evaluate students’ competences develop-
ment and support the operationalisation of
sustainability competences in primary and
secondary education.

Keywords

Education for sustainability - Sustainability
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Systems thinking - Primary and secondary
schools

16.1 Introduction

Recent international commitments around sus-
tainability, such as the Sustainable Development
Goals and the Paris agreement targeting climate
change, highlighted the central role of education
in achieving their stated goals and targets
(UNESCO, 2018, 2020). The SGDs specifically
target education, state that ESD is an integral
component of quality education and the learners
should be empowered with knowledge, skills,
attitudes, values and behaviours aligned with sus-
tainability, citizenship, human rights, gender
equality, cultural diversity and peace education
(United Nations SDG4, 2021). This view of edu-
cation through international agreements coin-
cided with a shift in education policy that showed
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education systems moving towards evidence-
based practices. This evidence-based orientation
has been associated with the assessment of learn-
ing outcomes (LOs) or competences in learners
as the means for improving the effectiveness of
education offerings (Leutner et al., 2017).

In the UK, school assessments have already
been used to collect evidence of students’ align-
ment with key stage expectations, referred to as
attainment targets. These targets specify the
knowledge, understanding and skills related to
specific subjects that learners are expected to
have acquired by the end of an educational level
and to be assessed against a predetermined set of
criteria, to help improvement of the student,
teacher and school and provide reliable informa-
tion to the parent (Department for Education/
DfE, 2014). The first national strategy regarding
sustainable development titled ‘“Securing the
Future” was rolled out in 2005 (Department for
Environment, Food & Rural Affairs (DEFRA),
2005a), which coincided with the start of the
UNESCO Decade for ESD in 2005 (UNESCO,
2014). In Chap. 2 of this strategy, education is
included as a means to enable positive behav-
ioural change that is critical for achieving the
sustainable future envisioned by the UK govern-
ment. Specifically, education can help learners
form desirable habits for sustainability early on
and these can be transformed to sustained behav-
iours throughout their lives (DEFRA, 2005b).
This was aligned with an effort to make every
school an environmentally sustainable school
that teaches about sustainable development
through the curriculum. One of the primary
objectives of this plan was that “all learners will
develop the skills, knowledge and value base to
be active citizens in creating a more sustainable
society”. Another result of the strategy was the
implementation of the National Framework for
Sustainable Schools in 2006 to urge schools to
consider sustainable development in teaching,
learning, school management and community
engagement (Reynolds & Scott, 2011).

An evaluation of the status of ESD in the UK
as the Decade was approaching its end showed
that although multiple ESD initiatives existed
across the UK and they showed good practice in

teaching, learning and teacher training, these
were relatively small scale, mostly project based
and within fixed timescales (UK National
Commission for UNESCO, 2013). In terms of
policy around ESD implementation, there was no
uniform view or action on how ESD could be
widely adopted in formal, informal and non-
formal education, with significant variation
among the nations of England, Northern Ireland,
Whales and Scotland, and thus there was a need
for a national strategic framework. A few years
later, a second report (UK National Commission
for UNESCO, 2017) assessed initiatives relating
to the Global Action Programme (GAP) on ESD
and to the SDGs as well. That report found that
there were still many grassroots initiatives in
schools, higher education, local community
groups and businesses; however there was still no
government framework within which those ini-
tiatives to be supported, flourish and their impact
on achieving sustainable development to be
assessed (UK National Commission for
UNESCO, 2017).

In terms of evaluation of the effectiveness of
implementing ESD in the UK, the national strat-
egy developers were in favour of approaches that
assessed learners’ sustainability literacy to pro-
vide evidence. However, the resulting consulta-
tions of the UK government with its advisors led
instead to the development of an ESD indicator
that had to do with the institutional effectiveness
of introducing ESD, based on a self-assessment
instrument aimed at sustainable schools (Huckle,
2009). Considering the evidence-based orienta-
tion of education in general and ESD specifically,
and the gap in reliably evaluating learner empow-
erment with sustainability competences required
for them to become the future citizens of society,
a framework for assessing LOs for sustainability
was developed using systems thinking and
described in detail in a previous publication
(Kioupi & Voulvoulis, 2019). It outlines five
steps as part of a participatory process of select-
ing and assessing LOs for sustainability and had
been applied in higher education programmes
(Kioupi & Voulvoulis, 2020).

In this chapter, we present the application of
the framework in two case studies around the
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assessment of sustainability LOs in school edu-
cation in the UK during the 2018-2019 school
year: the first in a primary school academy, which
has an eco-school status, and the second in an
independent co-educational secondary school.
Both schools have different approaches to cur-
riculum implementation: the former having more
freedom to develop its own curriculum being an
Academy, satisfying the Education Act (2011)
requirements at the same time, and the second
being an independent school following the
national curriculum but having the flexibility to
introduce unique courses for innovative teaching
and learning (UK Government, n.d.-a).

16.2 Case Studies: Framework
Application

The case study approach was selected as the
appropriate tool to demonstrate the application of
the framework in school education, as it would

enable the teachers and researchers to gain
insights into the ESD practices employed in the
schools (Lapan et al., 2012). It would further help
the teachers and researchers collect various types
of data, both qualitative and quantitative, so that
when analysed in the context in which the cur-
riculum, learning activities and assessment for
sustainability LOs take place, they can provide
the base for actionable decisions by the educa-
tional communities (Baxter & Jack, 2015).
Lastly, it would make sure that the newly devel-
oped pedagogical assessment tools would meet
the needs of the schools and capture the benefits
and limitations of the framework. For both case
studies, we received ethics approval from the
Imperial College Research Ethics Committee
(ICREC) with reference 181C4498/14/05/2018
prior to the implementation of the research.

The steps of the applied framework for select-
ing and assessing sustainability competences can
be found in Fig. 16.1. The framework uses a par-
ticipatory approach, whereby the researchers

Step 2

Identifying
sustainability
vision/defining
ideal learner

Step 1

Engaging relevant
school stakeholders
for decision making

Step 6

Collecting and
analyzing
assessment data
and producing
recommendations

Step 3

Selecting /defining
intended
LOs/competences

Step 4

Reviewing/developing
teaching and learning
activities aligned to the
intended
LOs/competences

Step 5

Reviewing/developing
aligned assessment
methods to evaluate
intended
LOs/competences

Fig. 16.1 The six steps of the applied framework for selecting and assessing sustainability competences in primary and

secondary schools
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work with the school stakeholders to implement
every step of the framework; have open and
meaningful discussions around their values, aims
and objectives and research, teaching, learning
and assessment methods; exchange feedback; use
and analyse data transparently; and identify ways
to improve practices (Bullock & Hitzhusen,
2015; Dlouhd & Pospisilova, 2018). The first step
of its application started with bringing together
the relevant education stakeholders of the two
schools and discussing on the sustainability
vision they would like to achieve. This involved
several meetings with the headmaster and teach-
ers of the primary school and with the coordina-
tor and teachers of the Global Goals course of the
secondary school. In the next meetings, there
were discussions around the competences needed
for their learners to become the future citizens of
this sustainable future, and on the pedagogies and
assessments, they used to develop and evaluate
the selected competences. In the final meetings,
we reviewed those teaching and learning activi-
ties and assessment methods against their capac-
ity to develop the selected competences in
learners and worked with the teachers to revise
them and to develop new ones where needed. In
every step, we made sure that the decisions made
reflected the realities, aims and needs of primary
and secondary school teachers and students.

16.2.1 Primary School Case Study

The primary school is located in the home coun-
ties of England and is an academy school.
Academy schools in England are publicly funded
independent schools that are not obliged to fol-
low the national curriculum (UK Government,
n.d.-a). While academies have more freedom in
terms of curriculum and term schedules, they are
still required to adhere to the DfE’s rules on
admissions, special education needs and exclu-
sions (UK Government, n.d.-a). The primary
school is recognised as a leading eco-school, has
held “Green Flag” status for over 4 years, and

more recently, in 2015, was chosen as one of nine
schools in the UK to be a part of the eco-School’s
Ambassador programme (personal communica-
tion with head teacher). The school has identified
seven sustainability themes to focus on as part of
the eco-school programme, and these are Energy,
Healthy Living and Food, Recycling and Waste,
Water, Biodiversity, Transport and Global
Perspective (personal communication with head
master). These sustainability themes are inter-
linked with its curriculum, which follows the
Harmony Framework. The Harmony Framework
is a unique model of learning that guides how and
when curriculum is taught at the school — includ-
ing the core subjects of English, mathematics,
science, computing and religious education
(Dunne, 2020). This model of learning consists
of four main concepts: values, principles of har-
mony, enquiries of learning and great works. The
school’s seven values are respect, kindness, hon-
esty, responsibility, courage, forgiveness and joy
(personal communication with head teacher).
The values set by the school are then linked to the
Principles of Harmony created by HRH the
Prince of Wales and help incorporate themes of
sustainability (Dunne, 2020).

Following the establishment of values and
corresponding principles, the curriculum then
incorporates enquiries of learning, which deter-
mine what core subjects are taught when the
additional subjects such as ESD are included in
the curriculum in six half-term periods (Dunne,
2020). Once an enquiry is complete, the stu-
dents then engage in Great Works. The primary
school uses Great Works as an opportunity for
students to reflect on what they learned over the
half term through a memorable activity or event
(Dunne, 2020). Examples of Great Works com-
pleted at the school in the past include planting
an orchard of fruit trees and creating a leaflet on
solar energy (personal communication with
head teacher). The entire Harmony Framework
encompasses sustainability as a thread that links
all the enquiries undertaken by the students.
Discussing about the vision and mission of the
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school with the headmaster and the teachers, we
realised it is deeply rooted in sustainability as it
states:

Sustainable living and learning is at the heart of the
curriculum and everything we do at our school,
with all our half termly year group learning enqui-
ries directly linked to an element of sustainable liv-
ing. We look to develop energy and environmentally
conscious individuals who care about the world
around them and understand what is required to
sustain individual, team and global well-being.
(Personal communication with head teacher)

This vision and mission definition of the school is
aligned with our systemic framework’s definition
of a sustainable state citizen (Kioupi &
Voulvoulis, 2019).

As per the adapted framework presented ear-
lier, step 1 was taken to identify and engage the
relevant stakeholders. Thus, we worked with the
teachers and headmaster of the school to under-
stand their ESD for the SDGs activities. The
school had already developed a vision for sus-
tainability and ideal learner profile, and thus we
further discussed about it in our meetings (step
2). Next, we discussed around their intended L.Os
(step 3). The LOs envisaged pupils with affinity
for sustainable living, having eco-conscience and
showing care for the world around them. After
that, we checked the constructive alignment
among the LOs, teaching and assessment activi-
ties (steps 4 and 5) to evaluate if they enable the
development of those LOs in pupils. Lastly,
assessment data were collected, and results were
analysed to draw insights and make recommen-
dations. The process with specific adjustments
made is described in more detail in this section.

In our initial discussions with the headmaster
and the teachers of the school, they shared their
aims for the Year 4, 5 and 6 curriculum for sustain-
ability, which were directly linked with the con-
cepts of food, water and energy. The interlinkages
among food, energy and water are crucial for
achieving sustainability and as concepts are chal-
lenging for students of young age to grapple
(Barrutia et al., 2019; Opitz et al., 2017; Oztas &

Ogztas, 2017; Walshe, 2008). At the same time, bal-
ancing the water, food and energy nexus is a pre-
requisite  for achieving the  Sustainable
Development Goals and has profound links with
all of the goals (Simpson & Jewitt, 2019). A recent
report found that because of urbanisation, popula-
tion and consumption growth, the demands for
energy, water and food would increase by 50%,
40% and 35%, respectively, by 2030 (Yillia, 2016).

Because of the importance of the water, food
and energy nexus concept for environmental
sustainability and after consultation with the
teachers of the school, the focus of this study
was placed on Years 4, 5 and 6. The assessment
of Year 4, 5 and 6 pupils’ knowledge, skills, atti-
tudes and behaviours regarding food, water and
energy systems would happen after they had
participated in the relevant Enquiries of
Learning during the school year of 2018-2019.
The Year 4, 5 and 6 teachers selected specific
LOs regarding sustainability they aimed their
pupils to attain. For Year 4 students, they were
knowledge of food production systems (conven-
tional vs organic), where food comes from and
what is food waste, what is produce seasonality
and why it is important, skills in growing their
own produce (vegetables) and appreciation of
healthy food and behaviours that lead to con-
suming healthy food. For Year 5 the LOs
included knowledge of water usage (direct and
indirect), water footprint and how to decrease it,
where does water come from and where does it
go after we have used it, links between water
use and vegetable production and consumption,
attitudes towards responsible water use and
reduction of wasteful behaviours. For the Year
6, the LOs included knowledge of energy as a
physical quantity, its uses and measurement
units, sources of energy, energy production, dis-
tribution and carbon footprint, skills in assess-
ing the energy use of efficient and conventional
electrical devices, monitoring and explaining
the energy usage at school and adopting behav-
iours conducive to energy saving at school and
at home.
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The teachers participated in a discussion
around the pedagogies and assessments used in
Years 4, 5 and 6 to attain the intended LOs. The
Year 4 pupils engaged in writing essays in topics
such as organic food production, ethical farming
methods and food miles. They also had to map
countries and their products to understand how
food travels and state their opinions in consum-
ing local versus imported produce in terms of
sustainability. Lastly, they had to describe 1 day
in the life of a farmer and design and create the
packaging and marketing material for a healthy
snack as part of an arts project. During half term,
the pupils were responsible for weighing and
measuring food waste from the school kitchen
and were asked to figure out ways to reduce waste
before recycling it as compost. They also had an
outdoor activity where the school gardener
explained the importance of wildflower meadows
for maintaining local biodiversity and the pupils
identified important flower species. Another part
of the outdoor lesson required pupils to split time
between sieving compost, re-potting and water-
ing seedlings. Other activities included in the
outdoor lesson required students to weed a sec-
tion of the garden, sow seeds and plant potatoes.
The activities required active engagement in
knowledge and skills development and were
deemed appropriate for the students. However,
there was no targeted assessment to evaluate the
development of the LOs in the students.

The Year 5 students engaged in activities
around river geography and ocean protection and
were responsible for monitoring the school’s
water use through the Eco Driver tool on a weekly
basis as well as measuring how much water is
wasted at the end of each lunchtime to ensure
maximum savings (personal communication with
Year 5 teachers). As these learning activities were
not entirely in alignment with the intended LOs,
we worked with the teachers and the headmaster
of the school to enrich the activities around water
to meet the selected LOs. The resulting curricu-
lum engaged the students in activities regarding
direct and virtual water use in an average UK

household per day. The students calculated their
own water footprint and worked in groups to iden-
tify ways by which they could reduce their own
direct and virtual/indirect footprint. They further
examined the link between direct and virtual/indi-
rect water use and food production and calculated
the water needed to grow a vegetable locally ver-
sus growing it abroad and importing it. They dis-
cussed vegetable production in the greenhouses of
Almeria, Spain, an area with arid climate and seri-
ous water stress to understand the practices
involved in securing water for growing the vegeta-
bles. Lastly, they developed videos around water
use in everyday life and in agriculture. In terms of
the assessments, these were developed in consul-
tation with the teachers and headmaster as the
existing ones included pledges the students made
around their personal water use.

As part of the energy sustainability theme in
Year 6, the primary school aims to lower their
energy consumption by relying on renewable
energy sources from on-site solar panels as well
as an on-site biomass boiler (personal communi-
cation with head master). In addition, the school
strives to deploy energy-saving methods by creat-
ing weekly energy competition targets for each
school building to motivate and educate the stu-
dents on sustainable energy consumption. The
school assigns the energy monitoring and track-
ing to the Year 6 students who use Eco Driver, an
energy monitoring software system, on a weekly
basis and share the results at school assemblies
(Dunne, 2020). The Year 6 curriculum around
energy was further enhanced through consulta-
tions with the teachers and the headmaster of the
school, as it did not entirely capture the intended
LOs. After the adaptations were made, it included
inquiry-based activities around the use of energy
at home, how energy is produced and distributed,
what is 1 kWh and what kinds of activities you
can perform with it, energy consumed in house-
hold activities by household appliances, debate
over renewable and non-renewable sources of
energy and personal carbon footprint calculation.
Assessment tools were developed for this year’s
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activities to capture the LOs attainment by the
students.

The developed assessment tools were ques-
tionnaires assessing student cognitive (knowl-
edge and skills), affective (attitudes) and
behavioural (actions) dimensions of learning
about food, water and energy in Years 4, 5 and 6.
This classification of LOs was suggested by the
school teachers and was found appropriate in the
relevant literature for assessing LOs related to the
SDGs in primary school education (UNESCO,
2017). The questions included a mix of open-
ended, select the right choice, classification and
Likert-scale questions as we wanted to capture
the different types of knowledge, emotions and
attitudes the students managed to develop
(UNESCO, 2017). Year 4 students were also
asked to draw storyboards to assess their attitudes
around conventional and organic food. For these
storyboards, the students were asked to draw pic-
tures and explain with captions the life of a con-
ventionally versus an organically grown tomato.
Through providing visual explanations, students
consolidate their learning, as they are required to
do deeper processing of the information and pro-
duce more complete mental models (Bobek &
Tversky, 2016). The analysis of the storyboards
was based on contextualisation by use of the text
descriptors on the drawings, segmentation that
was implemented by design and qualitative cod-
ing of the themes presented in the segments of
the storyboards and the emotions expressed
(Loureiro et al., 2020).

Due to administrative complications, it was
not possible to administer the questionnaire
developed for Year 5 students, and thus the results
are not reported as part of this study. The Year 5
and 6 students and teachers were also asked to
complete a feedback form regarding the new
activities that were introduced as part of the cur-
riculum, and the results are reported. The ques-
tionnaires were administered as follows: a.
31 Year 6 students completed the energy ques-
tionnaire and student feedback form and 1 teacher
completed the teacher feedback form, b. 26 Year

5 students completed the student feedback form
and 1 teacher completed the teacher feedback
form, and c. 59 Year 4 students completed the
food questionnaire. The questionnaires com-
prised questions around the cognitive, affective
and behavioural LOs targeted by the Year 4, 5 and
6 curricula. The storyboards were only distrib-
uted to Year 4 students. The analysis of the
quantitative parts of the questionnaires was done
using MS Excel software, and the analysis of sto-
ryboards and open-ended questions was done
with NVIVO for qualitative analysis.

16.2.1.1 Year 6 Energy Questionnaire
The questionnaire for Year 6 can be found in the
Appendix (Year 6). Here we report the main find-
ings from the data collection and analysis.
Students had good knowledge of everyday energy
use, where and when they use it and are able to
share examples of activities. Almost half of them
were able to identify correctly an energy-saving
light bulb as opposed to a conventional one based
on energy rating data. Three quarters of the stu-
dents managed to tag correctly at least eight
energy sources as renewable or non-renewable,
with  biofuels often misunderstood as
non-renewable.

Almost all students (except for two who did
not know or gave irrelevant responses) supported
that renewable energy sources are better for the
environment and people. Most responses high-
lighted the positive aspects of renewable and the
negatives of non-renewable energy. No negative
aspects of renewables nor positive aspects of
non-renewable energy were mentioned. The
responses were framed as benefits for the envi-
ronment if using renewables, such as reusability,
no pollution, being natural and eco-friendly, and
as drawbacks for people if using non-renewables,
such as risk to health and leads to poverty, and the
environment, such as climate change and gener-
ally harmful to the environment, without further
explanation (Fig. 16.2).

Almost one third of the students could cor-
rectly identify that the electricity in their school
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B Renewable energy B Non-renewable energy

Renewable energy

No pollution/harmful
substances

Reusable/infinite

Fig. 16.2 Student responses to Q4: “Which energy
sources are better for the environment and people:
Renewable or Non-renewable? Explain why” by theme

came from the installed solar panels on the build-
ings roofs on sunny days, but gave no response
for cloudy days. Only one third answered both
parts of the question mentioning non-renewable,
national grid, fossil fuels and main energy supply
as the source of electricity on cloudy days. Out of
those, only two were able to explain why. The
majority of students thought that the school uses
less electricity on weekends than on weekdays
and said that this is because of less people in the
buildings. Five explained further, giving reasons
such as fewer lights are on, no heating, no smart-
boards and no computers are used, no lunches are
cooked and so the kitchen is not in use.
Regarding engaging in energy-saving behav-
iours, most students mentioned: walking more,
turning off lights, heating and other electric/elec-
tronic devices when not in use, use solar panels,
eat cold lunches, use natural light at home/
school, use less your phone, TV and computer, do
more outdoor activities, order meals online,
switch to sustainable energy providers, establish
no-electricity/electricity-free days or hours every
week, use less water, earth day participation,
open windows instead of using fans, use more
blankets instead of more heating, use energy

No waste

Non-renewable e

Risk to
health/harmful
substances

Contributes to climate
change/global warming

Natural
Damages

ozone
layer
Eco-friendly :
Involves
mining
for fossil
fuels

Leads to
poverty

Harmful to the

Abundant environment

identified. The size of each box is proportionate to the
number of students who included the theme in their
response

from wind turbines, take shorter showers, write
instead of using PC and spend less time in front
of screens. Some of the behaviours they sug-
gested (words in italic) were not directly related
with energy usage, and some were related with
water usage; this shows that students made links
between energy and water or energy and its
sources. The results from the student and teacher
feedback forms can be found in the Appendix
(Year 6).

16.2.1.2 Year 5 Water Questionnaire
Results

Unfortunately, the questionnaire was not admin-
istered to the students, as the responsible teacher
was on maternity leave at the time and the other
Year 5 teacher was very busy to do so. The results
from the student and teacher feedback forms can
be found in the Appendix (Year 5).

16.2.1.3 Year 4 Food Questionnaire

The top five concepts (83% of the responses)
linked with organic food in the student open-
ended responses were that it is free from chemi-
cals and pesticides and thus better for the
environment and human health, it is more expen-
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B Positives M Negatives

Positives

Pesticide free

No chemicals

Environmentally
friendly

Animal
welfare

Fig. 16.3 Student responses to Q2: “Why do you think
organic food is good for you? Can you think of some
problems or challenges with organic food?” by theme

sive than conventional food and animals are
treated better in organic farming. Other less com-
mon responses mentioned that organic food is
more natural, tastes better and has worse appear-
ance and size than conventionally grown and
travels less (food miles) to arrive to the
consumer.

Most of the students’ responses around the
positives of organic food related with the absence
of chemicals and pesticides that make it good for
the environment and health as in Q2 (Fig. 16.3).
Most of the negatives related with high prices
that it is or can become infested and thus needs
good washing before using or it expires quickly.
Other less common responses included that
organic food is tastier, natural, clean and fresh
and that some problems with it are that it can be
cross-contaminated by conventional food as it
may be in close proximity to it, has smaller crop
sizes, less variety and can produce more food
waste as it spoils easily. One controversial aspect
is that organic food was both associated with
more and less food miles.

Negatives

Infested

Cross-
More food contaminati
miles on

Smaller crop
size

identified. The size of the boxes is proportionate to the
number of students who included the theme in their
response

Self-wash

The majority of students managed to identify
correctly the origin of at least eight out of ten
fruits. Three quarters of the students could catego-
rise correctly four to six of the fruit and vegetable
according to harvest season; none correctly cate-
gorised all eight of them. Most students discussed
the importance of recycling food waste in terms of
reusability and minimisation of waste that ends up
accumulating in the environment or home. The
ecology topic resulted from student responses,
which detailed different ecological processes
including composting and soil composition and
importance of cycling nutrients back to plants. The
waste topic was a result of students who argued the
importance of recycling in relation to the reduction
of food waste and its uselessness if it is not
reduced. The circular economy topic encapsulates
responses, which detailed the need to reuse or
repurpose things for the benefit of people and their
activities, while the environment topic included
any response, which mentioned positive or nega-
tive effects on the environment (Fig. 16.4).
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Chemicals

Health

Food miles

Climate change
Pollution

Food security

Ethics - responsibility
Ethics - equity

Ethics - farmer welfare
Ethics - animal welfare
Ethics - total
Environment

Circular economy
Ecology - compost
Ecology - soil NN

Ecology - total

Prevent/reuse waste

=

5

Fig. 16.4 Number of responses per topic introduced by
students to respond to Q5: “Why is it important to recycle
food waste?” The striped columns represent the sub-

16.2.1.4 Year 4 Storyboard Results

We collected 29 storyboards, as only 1 of the
2 Year 4 teachers was able to implement the activ-
ity with the students. After reading through the
storyboards and analysing the drawings, we used
open qualitative coding to record the themes that
emerged in the storyboards. Then, we calculated
the number of student responses that included
each theme. The main themes that were identified
in the Year 4 organic and conventional tomato sto-
ryboards are shown in Figs. 16.5 and 16.6.

For the organic food storyboard, the most
frequently mentioned concept was ecology.
This includes ecological processes such as the
water and nutrient cycles, the soil community
and root systems. In comparison, pesticides and
bugs were the most frequently identified themes

ASLAELLA LR L LA L AL AL LR LR R LR AN

10 15 20 25

topics identified in student responses for the concepts
ecology and ethics

regarding the conventional food. These two
themes included the use of pesticides in any
capacity to protect conventional food from
harm as well as the presence and removal of
bugs from conventionally farmed crops.
Another theme related to that was the reference
to pesticides in three cases as substances that
boost the growth of crops, which constitutes a
misconception of why and how pesticides are
used in conventional farming (Fig. 16.6, pesti-
cide confusion). Comparing the two story-
boards, it is clear that all students referred to
the organically farmed tomatoes as vegetables
that grow because of important ecological pro-
cesses in the soil, because of the sun and water
they receive from farmers, whereas the conven-
tionally grown tomatoes grow with pesticides
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Fig. 16.5 Frequency of the main themes identified in student organic food storyboards
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Fig. 16.6 Frequency of the main themes identified in student conventional food storyboards
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that kill bugs and water that contains chemicals
to help them grow faster. In almost all the story-
boards, the final drawing shows a happy,
healthy, safe and chemical-free organic tomato
ready for consumption and, in contrast, an
unhealthy, unsafe, unhappy and chemical-laden
conventional tomato that is ready for consump-
tion but is harmful for people (Fig. 16.7). In 8
out of the 29 storyboards, there was differentia-
tion in the drawings for the organic and conven-
tional The differences most often
referenced the origin of the seeds used for
organic vs conventional farming, the latter
being sourced from abroad, being “suspicious”
or “secret”. Often, the packaging in which the
seeds arrive for organic is cardboard and for the
conventional plastic, and the planting practices
for organic seeds include good spacing and
spread out planting to ensure the seeds grow in
good conditions and for the conventional
include packed planting and inadequate care.
Other differences included transportation of
conventional food most often by planes or lor-

ones.

LOCAL ORGANIC TOMATO

ries, which cause pollution, and in one case,
transportation by plane is referenced for organic
tomatoes. Lastly, the students personified the
tomatoes, showing them having faces that are
smiling or are conveying positive feelings in
the case of organic and crying, frowning or con-
veying negative feelings in the case of the con-
ventional tomatoes.

16.3 Secondary School Case
Study

The secondary school is a co-curricular inde-
pendent school located in West London.
Independent schools in the UK or also known as
private schools charge fees to attend instead of
being funded by the government (UK
Government, n.d.-b). The secondary school has
a strong ethos towards social inclusivity as it
aims to offer opportunities to a well-rounded
education to students from various backgrounds
and operates a bursary award system (personal
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Fig. 16.7 Example of a storyboard drawn by a Year 4 student depicting the journey from seed to table of an organic

tomato and of a conventional one
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communication with schoolteachers). As an
independent school, it follows the UK curricu-
lum and complements it with in-house devel-
oped courses to prepare the future citizens of the
twenty-first century. The school has an educa-
tional vision around its reputation and the out-
standing learning environment it aims to provide
to students to help them become active citizens.
The vision is quoted here:
Our vision is to be the leading co-educational
school in the United Kingdom, providing young
people from all backgrounds with a life-changing
education that equips and inspires them to make a
positive impact on society and to excel in the wider

world. (Personal communication with teacher
coordinator)

Associated with its vision are the set of compe-
tences the school aims to develop in all of their
students, which are the following:

e Independent learning and research

e Critical thinking, analysis and evaluation

e Written, oral and multi-media communication
skills

* Collaborative working and problem-solving

e Intercultural knowledge and understanding

* Knowledge and understanding across a wide
variety of disciplines

e Capacity for creativity and imagination

* A love of learning (personal communication
with teacher coordinator)

These competences are complemented by the
student learner profile that is used to measure the
success of the school’s education strategy. The
ideal graduate of the school should be promoting
international understanding, human rights and
social justice, be sensitive to the importance of
environment and sustainability, be responsible
and respecting ethics, tolerant and open-minded,
critical thinker and resourceful, hardworking and
committed to act for a better world (personal
communication with teachers of the school). The
identified competences are in alignment with the
competences for achieving the SDGs found in the
international literature (Kioupi & Voulvoulis,
2019; UNESCO, 2017; Wiek et al., 2011).

The vision, educational aims, strategy and
commitment to nurture sustainability-sensitive
future citizens aspired by the school made it an
appropriate candidate to apply our research meth-
odology. We specifically worked with the coordi-
nator and responsible teachers for the Global
Goals course, which is offered to Year 9 students
of the school. The Global Goals course runs
throughout the school year and offers the oppor-
tunity to students to learn and act for the UN
SDGs. During the autumn term, the students
carry out an investigation on all the SDGs and
identify a specific sustainability challenge with
the aim being to find out the root causes of the
problem. These challenges are related to the
SDGs, but the students look at how problems are
manifested across scales. The key is for students
to find something they are passionate about and
pursue it. Then, in the spring and summer terms,
the students form teams and work on a specific
challenge they feel passionate about and link it to
one or more of the SDGs. They meet with the
teachers and their groups fortnightly but also
maintain collaboration and communication
through online platforms and out of school meet-
ings with their peers. In the meetings, they dis-
cuss progress and challenges and brainstorm
solutions. The aim is by the end of the school
year for each group to have engaged in at least
one action that will benefit the community and
help progress towards the targeted SDGs.

As per our framework, we engaged the coordi-
nating teacher team of the Global Goals course
(step 1) and worked with them to understand
their school’s vision towards sustainability and
discuss about the competences that will contrib-
ute to that vision (step 2). The school was already
advanced in having defined school-wide compe-
tences and LOs for the Global Goals course. The
teachers identified the following competences
(step 3), which are central to the realisation of the
aims of the course and to prepare the students to
be sustainability citizens:

e Systems thinking to allow them to understand
the root causes of problems.

e Reflective thinking that allows them to be
independent learners.
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e Critical thinking that allows them to conduct
valid research around the SDGs

e Self-regulation that allows them to cope with
failure

e Collaboration to help them become team
players

e Problem-solving and action to enable them
develop creative and practical solutions and
take action on them

The students engaged in a programme of learn-
ing activities throughout the school year to
develop their knowledge, plan and implement
their projects and present their outcomes in a
school fair at the end of the school year. These
learning activities included for the autumn term
analysing problem scenarios, doing literature
research around the SDGs and root causes of sus-
tainability problems, learning and using PESTLE
(political, economic, social, technological, legal
and environmental) analysis to understand prob-
lems, engaging in presentations around the out-
comes of problem scenarios and discussions to
provide feedback to their peer’s work. For the
spring and summer term, the students mostly
engaged in project-based learning, identifying
challenges linked to the SDGs and planning,
implementing and presenting their projects. This
project-based learning was supported by activities
for setting SMART (specific, measurable, achiev-
able, realistic and timely) project goals, using the
Double Diamond design process for defining
problems and developing courses of action and
the six hats technique for analysing a problem
through multiple perspectives and thinking cre-
atively about its solutions. All the activities were
aligned with the selected competences’ develop-
ment in the students (step 4), but there was lack of
appropriate assessment methods (step 5).

Regarding the need for assessment of the
competences the students developed by partici-
pating in the Global Goals course and to reflect
the experimental nature of this unique offering to
the students of the school, the teachers suggested
more “informal” types of assessing the LOs.
After organising two meetings with the teachers
and the coordinator of the course, the teachers
highlighted the importance of empowering the

students to assess their own performance during
the course, as they worked both independently
and in groups and the course did not follow tradi-
tional teaching methods, but it was student-led.
The teachers also highlighted that the students
should have the opportunity to receive feedback
on their final project presentation and that there
was a need to evaluate their final product. After
understanding the needs of teachers and students
in terms of how to conduct the assessment and
searching in the literature, we developed the
assessment tools. The tools comprised a self-
assessment questionnaire based on an adaptation
of the self-efficacy scale suggested by Bandura
(Bandura, 1994, 2006), to enable students evalu-
ate their degree of agency; a team assessment
questionnaire to allow students to evaluate their
group work; and a peer assessment questionnaire
to assess the final project product/presentation
the students developed.

The self-assessment questionnaire included
27 questions that asked the students to rate their
self-efficacy to perform specific tasks on a scale
from 1 to 5, where 1 denotes strongly disagree
with the statement and 5 denotes strongly agree,
and 1 open-ended question about the role of the
student in delivering the project work. The
research shows that students of this age are able
to use Likert-type scales to assess their own per-
formance (Chambers & Johnston, 2002). The
questions were carefully selected to represent the
areas of competence the course aims to develop
in the students, but there was no indication of
which statements represented which compe-
tences. The team assessment questionnaire (Year
9, Table A.1, Appendix) comprised 21 statements
around how they worked as a group, how they
regulated group work and how they coped with
difficulties. The students had to read each state-
ment and select Yes, Partially or No to describe to
what extent the statement described their group
work. At the end, they had to complete an open-
ended question about how they worked together
as a group. The final assessment questionnaire
was used by students to assess their peer’s final
project product/presentation and was based on
six groups of criteria. The criteria examined were
the research and development that went to the
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project; how realistic and relevant, innovative
and creative, sustainable and scalable it was; if it
was the outcome of collaboration; and how well
it was communicated in the school fair. The stu-
dents assigned 1 (for poor) to 5 stars (for top per-
formance in a criterion).

We disseminated the self and peer assessment
questionnaires to one class of the Global Goals
course of 23 students. We also disseminated the
final questionnaire to the entire Global Goals
cohort to evaluate the project presentation during
the fair and collected 123 completed forms. We
analysed the results of the questionnaires quanti-
tatively using MS Office Excel and IBM SPSS
software. The results of the analyses are reported
in the next section and are discussed with respect
to the research framework.

16.3.1 Self-Assessment
Questionnaire Results

The reliability of the self-assessment question-
naire was assessed using reliability analysis in
SPSS, and the results show high reliability of the
measure with Cronbach’s a equal to 0.917, which
is in the accepted value range of >0.7. The state-
ments used in the self-assessment questionnaire
were grouped according to the intended
competences they described and can be found in
Table 16.1. The analysis of the self-assessment
questionnaire produced results that are shown in
Table 16.1 as well.

The statements for which the highest score
was assigned were “I can explain how the prob-
lem can affect my community, my country and
the world”. These statements are part of the sys-
tems thinking construct. The lowest score was
assigned to the statement: “I can cope with com-
plex problems”. For all the statements, the stu-
dents self-assessed between 3.7 and 4.5, which
shows that they perceive they are advanced in
those competences. We report cases where the
lowest assigned value was 1, which means
strongly disagree, as those highlight where the
educators should place more emphasis. These
statements’ values are highlighted in orange in
Table 16.1. These include statements about stu-

dents’ ability to work in teams and collaborate
with others, to cope with complex problems and
failure and lastly to identify and combine infor-
mation to understand the problem and how it
links to the SDGs. The results for the entire class-
room in terms of the competences assessed are
shown in Fig. 16.8.

The students self-assessed higher in systems
thinking and collaboration, while they perceive
their weakest competence to be self-regulation.
The intermediate competences were critical
thinking, metacognitive/reflective thinking and
problem-solving. There were six groups of stu-
dents working on six projects around the SDGs in
the class and used the team assessment question-
naire to assess their group work. We grouped the
statements used in the team assessment question-
naire according to three competences, teamwork,
difficulty coping as team and team regulation
(Appendix, Year 9). The results of the analysis of
the team assessment questionnaire per group of
students are shown in Figs. 16.9, 16.10, and
16.11.

The combined results from the three figures
show that teams 3, 4 and 6 had the highest team-
work competence, faced the least difficulties in
coping with working as a group and had the high-
est ability to regulate their teamwork. However,
teams 1, 2 and 5 had the biggest problems with
group work, regulation and coping with difficul-
ties, and the efforts of educators should focus on
these groups to enable them to achieve better
results.

In terms of the open-ended questions for the
self and team assessment questionnaires, we
present below the main themes that were intro-
duced in the students’ responses. In the self-
assessment questionnaire, the students mentioned
the specific roles they had in the group such as
coming up with the initial idea, researching the
topic, identifying existing and new solutions,
communicating with external organisations to
implement action, encouraging and motivating
group members to continue with project work,
mediating when problems in collaboration arose
and developing the final prototype. In the team
assessment questionnaire, the students of the
groups that had problems with collaboration
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Table 16.1 Descriptive statistics of the results of the self-assessment questionnaire and categorisation of each state-

ment according to competence

Std.

N | Range|Min |Max |Mean | Std. error| deviation | Variance
I can identify problems related to the SDGs 23 [4.00 |1.00 |5.00 4.2174 |0.19838 |0.95139 0.905
(CT)
I can link the problem we identified to one or |23 |4.00 |1.00 |5.00 4.3043 |0.20309 |0.97397 0.949
more SDGs (CT)
I can explain why we selected the specific 23 12.00 [3.00 [5.00 [4.3913 |0.15061 |0.72232 0.522
problem to work on (MC)
I can identify sources of information related 23 [4.00 |1.00 |5.00 3.9130 |0.20769 |0.99604 0.992
to the problem we identified (CT)
I can select the most appropriate information |23 |3.00 |2.00 |5.00 |4.1304 | 0.19177 |0.91970 0.846
to include in my work (CT)
I can explain both the root causes and the 23 [3.00 2.00 |5.00 |3.8261 |0.14947 |0.71682 0.514
effects of our chosen problem (ST)
I can combine information from various 23 14.00 |1.00 |5.00 [4.0000 |0.18861 |0.90453 0.818
sources to understand the problem (CT)
I can explain how the problem affects my 23 [4.00 1.00 |5.00 |3.8261 |0.22363 |1.07247 1.150
school (ST)
I can explain how the problem affects my 23 [2.00 3.00 |5.00 [4.4783 |0.12367 | 0.59311 0.352
community (ST)
I can explain how the problem affects my 23 |2.00 |3.00 |5.00 4.4348 |0.13811 |0.66237 0.439
country (ST)
I can explain how the problem affects the 23 [3.00 2.00 5.00 |4.4348 0.16426 |0.78775 0.621
world (ST)
I can cope with failure during doing my work |23 4.00 |1.00 |5.00 |3.8261 |0.26414 |1.26678 1.605
for the Global Goals Course (SR)
I can manage my own learning during the 23 [3.00 2.00 |5.00 |4.0435 0.19355 |0.92826 0.862
Global Goals Course (SR)
I can mention existing solutions to the 23 12.00 [3.00 [5.00 4.0652 |0.15175 |0.72777 0.530
problem (mean) (PSA)
I can propose new solutions to the problem 23 |3.00 |2.00 |5.00 3.8261 |0.17391 |0.83406 0.696
(PSA)
I can explain why the solution selected is 23 12.00 |3.00 [5.00 [4.2174 |0.15344 |0.73587 0.542
appropriate for the problem (MC)
I can identify the limitations of the solution 23 [2.00 3.00 5.00 [4.3913 |0.15061 |0.72232 0.522
we suggested (MC)
I can collaborate with my team members 23 14.00 |1.00 |5.00 [4.2609 |0.22857 |1.09617 1.202
(CO)
I can understand my team members’ needs 23 13.00 [2.00 [5.00 [4.3913 |0.16321 |0.78272 0.613
(CO)
I can cope with complex problems (SR) 23 [4.00 1.00 |5.00 |3.6522 |0.18446 |0.88465 0.783
I can communicate our solution to other 23 [2.00 |3.00 [5.00 4.1304 |0.18117 |0.86887 0.755
people effectively (PSA)
I can work as part of a team (CO) 23 14.00 1.00 5.00 4.1739 |0.20519 | 0.98406 0.968
I can develop a plan to implement the 23 13.00 [2.00 |5.00 3.8261 |0.16215 |0.77765 0.605
solution we suggested (PSA)
I can reflect on my work and make changes if |23 |3.00 |2.00 |5.00 |4.1304 |0.18117 |0.86887 0.755
needed (SR)
I can evaluate the effectiveness of our 23 [2.00 3.00 5.00 [4.0435 |0.15372 0.73721 0.543
solution (mean) (MC)
I can give constructive and helpful feedback 23 13.00 [2.00 |5.00 [3.9130 |0.16530 |0.79275 0.628
to my team members about their work (CO)
I am open to receive feedback from team 23 12.00 [3.00 |5.00 [4.2609 |0.16890 |0.81002 0.656

members about my work (CO)

ST systems thinking, MC metacognitive, CT critical thinking, SR self-regulation, CO collaboration, PSA problem-

solving and action
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Fig. 16.9 Teamwork assessment results for the six groups of secondary school students (stacked columns)
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Fig. 16.10 Difficulty coping with the project as team assessment results for the six groups of secondary students
(stacked column)
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Fig. 16.11 Team regulation assessment results for the six groups of secondary students (stacked columns)

Fig. 16.12 Peer-review
assessment results for
the six projects of the
student groups based on
six criteria

Communication

Collaboration”

mentioned they argued a lot, they had difficulty
supporting their opinions with arguments, they
were slow as a group, arguing was sometimes fun
and if they decided to solve their differences, they
could be productive. The groups that had good
collaborations mentioned that they discussed
about their problems and challenges and listened
to each other to help them overcome difficulties,
they had chemistry as a group and they were pro-

Realistic and
Relevant to the

N Researchand
e Development

! Innovation and
Creativity

Sustainability and
impact

ducing a lot of ideas which they were ready to
compromise if the group in its entirety did not
agree with them.

The results of the final assessment question-
naire, which was about peer-reviewing class’s
projects, are presented in Fig. 16.12.

The highest score of 5 stars was given to the
project safety app, and closely behind were the
projects plastic buffet and leftover cookbook; the
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lowest scores were given to the website for teen
issues and reusable cup projects, which received
low scores in sustainability and impact and com-
munication and realistic and relevant to the
SDGs, respectively. The open-ended positive
feedback the peer reviews gave was around the
creativity of the idea that groups went the extra
length to develop outstanding prototypes and that
the ideas were clear and clever, could be used by
everyone and could produce big impact in solv-
ing the problems identified.

16.4 Discussion and Suggestions

The primary school results support that, in terms
of science literacy, which is the main cognitive
LO assessed through the questionnaires, Year 6
and Year 4 students actually seemed to have
attained cognitive objectives of factual knowl-
edge of energy and its uses at home and school,
energy-saving products, renewable and non-
renewable sources of energy and organic and
conventional food systems and origin and sea-
sonality of food and food waste. However, when
asked to provide explanations and support their
opinions with arguments, only a few students
were able to do that. Conceptual and procedural
knowledge around scientific concepts in energy
and food systems need to be mobilised in stu-
dents in order for them to gain deeper conceptual
understanding and achieve scientific reasoning
(Koerber et al., 2017). The Year 6 students that
show the ability to explain concepts did so in the
topics of “where energy is found” and “how it
can be used” but were not able to link different
forms of energy or discuss energy transforma-
tions, interpret energy data and explain “where
energy comes from”. They also showed miscon-
ceptions around ozone layer depletion being a
consequence of using non-renewable energy
sources. Year 4 students show some conceptual
understanding of ecology concepts linked with
soil processes such as decomposition of food
waste, plant water absorption and the role of soil
communities in plant growth but have miscon-

ceptions around the use of pesticides and other
agrochemicals in conventional farming.

Some authors provide validated science liter-
acy models that show three levels in the abilities
of primary school students in understanding and
reasoning scientifically, and these are the naive,
intermediate and scientific (Pollmeier et al.,
2017). Our results show that for some concepts
students are intermediate in their explanations,
e.g. ecology concepts in food systems as they
recognise the processes that are involved but do
not provide accurate explanations or energy pro-
vision at school and energy performance of prod-
ucts as they are able to explain only part of the
question that is related to their direct experiences
and cannot provide explanations for parts they
cannot control for. Some students have naive
conceptions that are not aligned with any scien-
tific explanation, but these were only a few. A
small proportion of Year 6 students used entirely
scientific explanations in the open-ended ques-
tions. Those students were able to identify energy
not only in devices we use but in our bodies and
in the environment and were able to use the
energy units to make informed decisions about
energy saving and explain how solar energy is
converted to other types of energy in solar panels
and that the electricity grid provides energy from
various sources.

Another aspect of teaching that became appar-
ent through the assessment questionnaires was
that of framing. Both Year 6 and Year 4 students
showed biased responses in questions regarding
comparisons of renewable and non-renewable
and organic and conventional food products.
Students were strongly in favour of the perceived
“sustainable” option be it renewable energy or
organic food and expressed strong emotions
around it. In the case of energy sources, they only
mentioned the positives of renewable and the
negatives of non-renewable energy, and in the
second case, they equated organic food with posi-
tive aspects, emotions and feelings and conven-
tional with negative ones. When asked to think
about problems with organic food, they managed
to identify concepts around price, infestation by



240

V. Kioupi and N. Voulvoulis

bugs, need for more washing than conventional,
food miles it has to travel and its potential to gen-
erate more food waste as it expires more easily due
to not being treated with chemicals. This shows
their ability to think critically around organic food,
but when it comes to their attitudes and emotions,
they stay extremely positive stating that people
should only consume organic food unless they are
poor and thus not able to afford it. This is because
of its perceived health and environmental benefits,
which are not supported in the scientific literature,
and the better farmer and animal welfare. Year 6
students show some ability of critical thinking in
terms of the number of concepts they introduced
in their open-ended responses, which is 2-3, but
still overall think that non-renewables only cause
harm to the environment and the health of people.

In terms of behavioural outcomes around
energy, water and food systems, the Year 6 stu-
dents identified many actions that can be taken to
reduce the energy footprint at home and school,
and some of them included direct links with
reducing water usage, which shows an ability of
linking different concepts and thinking holisti-
cally. This is also apparent in Year 5 responses
around actions to reduce their water footprint,
which include consuming locally produced and
seasonal food. Most Year 4 students in terms of
their behaviours stated they already eat organic
food at least at school and that their parents will
support them by changing their behaviours so
they can eat organic food at home as well. A few
students stated they already eat only organic
food, while one mentioned they have never tried
organic food. Two students also added that it is
important to check the certification of the prod-
ucts you buy as in some case food that is claimed
to be organic is not in reality.

Linking the results of the assessment to the
vision the school is trying to achieve, we recom-
mend that the school should place focus in devel-
oping conceptual understanding and scientific
reasoning skills to students as well as their ability
to think critically. This is important to achieve the
energy and environmentally literate citizen that
can make sustainable choices that are envisioned

by the school. Developing activities that enable
students to engage in scientific thinking, inquiry
and reasoning skills related to physical, chemical
and ecological processes in energy, water and
food systems would enable the students to
achieve higher level of competence in science lit-
eracy (Zimmerman, 2007) and help them make
informed decisions as future citizens (Bogeholz
et al., 2017). Presenting the topics of the curricu-
lum in a balanced way, allowing students to form
their own opinions, enabling all voices to be
heard and all perspectives to be explored would
benefit their critical thinking skills (Cotton, 2006;
Pauw et al., 2015). The assessment results also
show that students can form strong attitudes,
emotions and dispositions for sustainable behav-
iours that have roots in ethical beliefs of “doing
the right thing” for people and for nature from a
very young age. Nevertheless, this behavioural
predisposition needs to be coupled with a strong
foundation of science literacy and critical think-
ing so that students align their actions with both
their beliefs and values and are able to consider
multiple aspects of an argument and decide on
what needs to be done.

The secondary school aimed to develop six
core sustainability competences in students
through the Global Goals course. The results of
the self-assessment showed that all students per-
ceived they significantly developed all of these
competences (mean > 3.7), assigning higher
scores to systems thinking, collaboration and
critical thinking and lower to reflective thinking,
self-regulation and problem-solving. After hav-
ing discussions with the students, we realised
that the open-ended format of the course
although being of benefit to them posed come
challenges as well. Mostly discussed were the
difficulty coming up with realistic projects and
completing them within the available time.
Other aspects of concern were communicating
with external stakeholders and getting them
interested to help, redesigning their projects in
cases of failure and being responsible for the
entirety of their projects. Working as a team and
receiving questions and feedback on their proj-
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ects from teachers and their peers posed chal-
lenges for them as well.

In terms of working together, which was
assessed through the team assessment question-
naire, the students showed high degree of team-
work, team regulation and coping with difficulties;
however, some teams assessed their work lower
but were able to identify what the problems were
as well as coping strategies to solve them. All of
the groups managed to complete their projects on
time, and the final peer assessment showed that
their work was of intermediate to high quality
(scored 3-5 stars). The highest variability in marks
was for the communication and sustainability and
impact of the projects, which shows that these
need to be paid attention to.

Regarding the school’s vision to develop envi-
ronmentally and sustainability minded learners
who will show understanding of international
affairs and will be responsible, hard-working,
critical thinkers and will be committed to creat-
ing a positive impact on the world, our results
show that these aims were actually obtained. The
students mentioned during our discussions that
the Global Goals course helped them open their
minds to the sustainability challenges faced glob-
ally. They were able to make links between global
challenges and local, national or community
effects. However, in the self-assessment ques-
tionnaire, they scored low in linking how these
challenges are related with their school life.
Students also commented that the way to suc-
ceeding in completing their projects was to be
responsible of them, working hard and only ask-
ing for teacher or parental support when they
were faced with challenges they could not solve
on their own. However, students had challenges
working as a team, coping with failure and mak-
ing alternative plans. All of the projects were able
to highlight sustainability and real-world impact
according to the peer-assessment results. Students
felt highly creative throughout conceiving, plan-
ning and implementing their projects; however
they felt that most of their original ideas were not
realistic enough and had to rethink them.

As this was the first time the school imple-
mented some form of assessment of the LOs of
the Global Goals course, we think it will be ben-
eficial for the school to keep and enrich the
implemented assessments. This will assist both
the teachers and students in terms of keeping
track of their progress and identifying and
addressing challenges throughout project imple-
mentation. Although the school is doing a very
good job in using a variety of active learning
methods to encourage the students to develop
the intended competences and implement sus-
tainable, realistic and impactful projects, they
do not ensure continuity of those projects the
following years, and thus the students become
disengaged. It is crucial to find ways to scale
those projects so that students can derive mean-
ing from them, which is important for sustain-
ing their engagement with ESD (Mickelsson
etal., 2019).

After discussing some of these challenges with
the teachers, we came up with the following:

e The students could study the work of scien-
tists/entrepreneurs who tackle sustainability
challenges and gain a better understanding of
how they work to develop the solutions that
exist.

e The students could overcome the identified
difficulties by discussing with the previous
cohort to identify which problems they tack-
led, how they coped and which solutions they
provided and build on those.

e The teachers could encourage the school’s
administration and the local council to take up
some of those projects so that they can be
implemented on a larger scale the coming
years and thus enhance student engagement.

e Lastly, the students could benefit from some
classes on giving and receiving feedback
because this will improve their interactions
and reduce the stress they feel when others
assess their work. They can have a class on
strategies regarding coping with failure, as
these will help them develop important life
skills (Sarason & Sarason, 1981).
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The application of the framework in the two
schools confirmed the potential of ESD pro-
grammes for transforming visions, intended lean-
ing outcomes, pedagogies and assessments
towards sustainability. It also confirmed that the
constructive alignment of all elements of the cur-
riculum contributes to the development of stu-
dent’s sustainability competences. Thus, primary
and secondary schools in general would defi-
nitely benefit from applying the framework and
adapting it to meet their needs and priorities.
Both schools had the advantage of flexibility in
implementing curricula for sustainability and
were quite advanced in terms of the ESD prac-
tices. This highlights that offering flexibility to
schools to design their curricula would be an
important step in advancing educational policy
around ESD.
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Appendix
Primary School
Year 6

Student Questionnaire

Question 1:  Where and when do you use
energy? List at least five things.

Question 2:  Which light bulb saves more
energy, A or B? Why?

Question 3:  Which of the following energy

sources are renewable and which
are non-renewable? Put the fol-
lowing words in the correct col-
umn: Waves, oil, gas, wind, coal,
sun, water, nuclear, biofuels

Question 4:  Which energy sources are better
for the environment and people:
renewable or non-renewable?
Explain why.

Where does the electricity you use
at your school come from: A. On
sunny days? B. On cloudy days?
Explain why.

When do you use less electricity at
school, on weekdays or week-
ends? Explain why.

How can you save energy at school
and at home? Give at least three
tips for each.

Question 5:

Question 6:

Question 7:

Student Feedback

The students mostly felt great and confident about
the activities as they had fun and learnt a lot about
energy sources, how energy is used at school and
how they can save energy and help the environ-
ment (empowered to take action and make a differ-
ence). Some students felt confused and less
confident about their ability to use the Eco Driver
tool. They would like their future learning to
include comparing different schools’ energy use,
exploring the energy challenges in more depth,
finding out how much energy and water the world
uses, helping their city use less energy, calculating
fossil fuel use/year, trying energy saving at home,
exploring more types of energy, the financial gain/
cost from using solar panels, how much energy
solar panels produce, comparing changes of
energy use in longer periods, having more time to
work with Eco Driver and use it to make their own
graphs. They identified as learning worth sharing
with others the amount of energy the school uses
every day, how to use the Eco Driver tool and that
food, water and energy are linked.

Teacher Feedback

The teachers enjoyed the entire lesson and felt
happy, excited and inspired to be part of it. They
felt the most interesting part of it was discussing
with the students the pros and cons of different
energy sources, which made them consider about
the wider argument of energy. They would have
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liked the activities to be more student-led and
spread across more lessons, but felt the activities
were very relevant to their teaching. They would
like this conversation about energy to occur
throughout the school. Lastly, they thought the
activity was fair and balanced, the content well
organised, the teaching methods appropriate and
the students became engaged and enjoyed it;
overall, it was successful to a great extent.

Year 5

Student Feedback

Students felt more aware about the water they use
every day and learnt about the importance of
water, some were sad to know how much water is
wasted, but overall they felt excited about doing
the activities as they learnt a lot and were surprised
about the facts regarding direct and virtual human
water consumption. They would like their future
learing to include learning about rives and doing
outdoor lessons, setting a water challenge for the
whole school, doing robotics related to solving
water challenges, helping other people who do not
have access to water gain access by reducing con-
sumption in areas where it is high, developing a
water re-using building, reducing the amount of
water people use to make things, helping save
aquatic creatures and informing people about their
water use. They identified as learning worth shar-
ing with others: direct water use per day, water
used to make the products we use every day such
as vegetables and clothes, we should eat seasonal
food, water, food and energy are linked in many
ways, the tomatoes we buy in the winter come from
abroad and grow on more water, we use green-
houses to control vegetable growth, tomatoes in
Spain are grown all year round and that food pro-
duction uses a lot of water. These last student
learnings show their ability to link water use with
food production and are worth exploring further.

Teacher Feedback

The teachers enjoyed the entire lesson and felt
happy, interested and surprised. They believe stu-
dents enjoyed the lesson very much as they liked
learning the facts about water use but would have
liked more hands-on activity. The content was rel-
evant to their teaching and interesting as it was
linked to real life. Their suggestion would be to
split it up into more sessions so that the informa-
tion provided is more manageable for the students.
They think students developed their thinking, col-
laborated, explored new topics, came up with new
ideas, estimated and linked learning to real life.
Overall, the lesson was successful.

Year 4
Student Questionnaire

Question 1:
Question 2:

What is organic food?

Why do you think organic food is
good for you? Can you think of
some problems or challenges with
organic food?

Can you guess the origin of each
fruit (UK or overseas)? Tick under
the column you think is the best
fit.

Which of the following foods are
harvested in the summer and
which in autumn? Strawberries,
tomatoes, lettuce, pumpkins, car-
rots, cabbage, apples, pears. Write
in the appropriate space below.
Why is it important to recycle our
food waste?

Circle how much you like eating
the following fruits and vegetables.

Question 3:

Question 4:

Question 5:

Question 6:
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Secondary School

Year 9

Table A.1 Competences assessed and statements used in the team-assessment questionnaire

Competence

Statement

Teamwork

All members of our team have clear roles

Everyone contributes to the project

Everyone does their own part of the work

We have developed a plan about the project

‘We plan our project steps together

We all work to achieve our common goal

We are able to present and communicate our work
effectively

We work well together

Difficulty coping as a team

We need plenty of support to work as a team

Some team members are following their own ideas

Some team members are not committed to the work

We struggle with project complexity

We have difficulty agreeing what to do

Team work regulation

‘We reflect on our project and make improvements

We divide the work between us fairly

‘We show high responsibility doing our work

We are flexible to consider new directions for our work

We listen to each other and include all opinions

We overcome project difficulties by open discussion

‘We encourage each other to do the work

We overcome conflict in a peaceful way
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Abstract

Achieving sustainable development involves
whole body learning. The head (knowledge,
critical thinking, systems thinking), the heart
(empathy, dispositions, communication), the
gut (agency, locus of control, advocacy), and
the arms and legs (problem solving, coopera-
tion, participation) all play a role in taking
purposeful and meaningful steps for sustain-
ing our future. To ensure the whole body
works together as a wholistic system, it is
important to examine each of the parts. Since
the parts have unique roles, it follows that they
be assessed in relevant and meaningful ways.
This chapter provides an overview of different
types of assessment, including formative and
summative strategies. It discusses the impor-
tance of having both quantitative and qualita-
tive means to gain insights into students’
heads, hearts, and actions related to their
understanding of, dispositions toward, and
participation in  achieving  sustainable
development.
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17.1 Introduction

Imagine a senior graduating class who are certi-
fied as sustainability literate. What is it about
these students that enabled them to earn this cer-
tification? What do they know? How do they
behave? What actions have they taken? Nolet
(2009) defines sustainability literacy as “ability
and disposition to engage in thinking, problem
solving, decision making, and actions associated
with achieving sustainability” (p. 421). More
than just content knowledge, he emphasizes that
sustainability literate individuals are aware of
and willing to constructively interact with natural
and human systems. So, what can we look for if
we wanted to certify that students are sustainabil-
ity literate? As with many certifications, perhaps
these students have passed certain benchmarks or
have completed certain tasks that helped them
become sustainability literate. It would be ideal if
these students maintained a file in which they
could record, monitor, and report their achieve-
ments. This chapter will be designed with such a
file in mind. Here it will be called a portfolio, but
other titles could be used, such as passbook or a
digital library. One suggestion for organizing this
portfolio is to divide it into sections based on the
human body. Other researchers have noted the
importance of considering the body in relation to
literacy. Leander and Boldt (2013) explain that:

[the] body is both material and incorporeal.
Materially, we move within time and space as bod-
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ies. As bodies, we perceive and register, con-
sciously or unconsciously, some of the infinite
patterns and variations in our environment. It is in
the body that we locate the affective sensations of
those registrations that are available to our con-
sciousness, often making meaning of them by giv-
ing them form and significance as emotion,
physical sensation, response, or energy. (p. 29)

There is the whole body, and there are also its
parts. These parts include the head, the heart, the
gut, and the arms and legs. Achieving sustainable
development involves whole body learning. The
head (knowledge, critical thinking, systems
thinking), the heart (empathy, dispositions, com-
munication), the gut (agency, locus of control,
advocacy), and the arms and legs (problem-
solving, cooperation, participation) all play a role
in taking purposeful and meaningful steps for
sustaining our future. Figure 17.1 shows a graphic
representation of this whole body approach to
sustainability literacy assessment. This figure can
be used as a reference when reading the chapter
as it lists selected assessment strategies presented
and discussed in the sections below.

It should be noted that while assessment ideas
are placed in each section, it is likely that each

Whole body — A student
portfolio that would

include the results of a -
comprehensive
sustainability literacy
assessment along with
highlights from selected
“body part” assessments
-

J.F.Lane and A. Ateskan

idea can address multiple aspects of sustainabil-
ity (i.e., other body parts). Just as the body is an
integrated entity and all its parts need to work
together in harmony, sustainability also involves
an interaction of our thoughts, dispositions, and
actions.

This chapter will provide assessment ideas for
the whole body and the aforementioned body
parts. The ideas are for primary and secondary
school teachers to use to assess aspects of stu-
dents’ sustainability literacy. Teachers may focus
on one or more ideas depending on their teaching
situation; however, it is hoped they will consider
a variety of approaches that will contribute to
whole body learning. There will be assessment
ideas for a variety of learning domains (cogni-
tive, affective, behavior). These will include tra-
ditional strategies such as questionnaires, which
are more quantitative as well as qualitative strate-
gies including interviews and observations. Some
of the assessments can be used during the learn-
ing process (formative), and others will be more
cumulative (summative). Indeed, some of the
assessment strategies take place while students
are undertaking an activity rather than afterward;

Head — ecology tests, concept
mapping, critical thinking scales,
rubrics to assess content
knowledge, systems thinking,
critical thinking

Heart — questionnaires, interviews,
journaling to assess affective learning
domains, dispositions, emotional
intelligence

Gut — scales to measure locus of control
and social responsibility along with
observations to assess self-efficacy

Arms and legs —project based learning rubrics, student
reflections, engagement scales, and contest judging
criteria to assess participation in sustainability projects

Fig. 17.1 Examples of different types of assessment strategies that can be used during a students’ learning career and

maintained in a sustainability literacy portfolio
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in other words, more than assessment of learning,
the suggested methods and strategies can be
assessments for learning (Black et al., 2004). The
ideas listed here are just a few examples; practi-
tioners are encouraged to think of other ideas
beyond the ones provided here.

17.2 Sum of the Parts:
Comprehensive Assessment
Ideas

The “whole body” section would provide a com-
prehensive assessment that certifies students as
sustainability literate. Ideally, if students have
kept a portfolio of their actions and activities, this
would be a record of their accomplishments and
achievements. The portfolio would showcase
how students have developed their knowledge
and skills and participated in actions to contribute
to a sustainable world. Schools may be interested
in having students complete a comprehensive
assessment to show they have retained and can
express their cumulative understanding of sus-
tainability. For example, Waltner et al. (2019)
developed and assessed an instrument to measure
a variety of competencies related to sustainabil-
ity. They considered knowledge, behaviors,
affective-motivational beliefs, and other parame-
ters. In this book, there are also additional chap-
ters describing assessment strategies of
sustainability competencies in primary and sec-
ondary education.

Students’ scores on the sustainability literacy
assessment could be reported in the “whole
body” section of their portfolio. It should be
noted that this comprehensive assessment may
not be a single instrument. Researchers have
noted that multiple strategies are important for
gaining valid insights into aspects of responsible
environmental behavior (Chao & Lam, 2011;
Lange & Dewitte, 2019). While a school system
may administer a “final examination” of sustain-
ability literacy, it is important to consider the
entire portfolio of assessment development of
students’ pro-environmental behavior.

Another idea is for students to complete a
senior project that successfully addresses one or

more of the UN goals for sustainable develop-
ment. Completing a major project is common to
many upper high school programs around the
world. Many school programs have a culminating
or senior project that students are to complete
before they graduate. For example, the curricu-
lum of the Turkish Ministry of Education includes
a term project designed to help students advance
their research and communication skills. To per-
form their improved skills, students are also
expected to enhance their educational experience
by completing a project which is created using
their own knowledge and skills. The criteria to
evaluate the project are prepared by each school’s
own teachers (Ministry of National Education
(MoNE), 2014). The International Baccalaureate
(IB) is an international education program that
strives to foster critical thinking and global
awareness among its student population. It offers
education programs that institutions around the
world implement as part of their school curricu-
lum. The IB Diploma Program (DP) involves stu-
dents in a variety of projects to help them develop
and apply their knowledge and skills. For exam-
ple, the Creativity, Activity, Service (CAS) is an
experiential learning program. Students can
express themselves artistically and through phys-
ical exercise, and they are also encouraged to
become involved in community service work
(International Baccalaureate Organization, n.d.-
a). The IB DP’s Extended Essay (EE) is an inde-
pendent investigation on a topic chosen by the
student (International Baccalaureate
Organization, n.d.-b). For both CAS and EE, stu-
dents often chose to explore environmental issues
in their community.

A culminating project idea to assess sustain-
ability literacy is an environmental issue investi-
gation and action project. These types of projects
were promoted in the early days of environmen-
tal education and could be revised and applied in
current times. Environmental issue analysis
involves students identifying and analyzing an
environmental problem in their community
(Ramsey et al., 1989). The issue analysis process
involves doing background research, conducting
surveys, interpreting data, and developing an
action plan (Ramsey et al., 1989, 1992). An out-
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come of this process is for students to become
actively involved in issue resolution. Hungerford
and Peyton (1980) introduced five categories in
which people can take action: Persuasion,
Consumerism, Political Action, Legal Action,
and Eco-management, the latter of which entails
physical action or manual labor to improve the
environment. Given that these activities are based
on student performance, it follows that they be
assessed by authentic assessment strategies. The
students could be given their investigation in
stages and be required to submit progress reports
on each stage. Students can keep a reflective jour-
nal that would facilitate integrating action
research into the experience. This project may be
conducted individually or in a team. With team-
work, the project can also help develop and
review collaboration and cooperation. A rubric
can be used to guide student work and to assess
their accomplishments. The rubric could include
criteria such as the following:

e Strategies used to learn background informa-
tion about the issue, such as collecting first-
and secondhand data and organizing the
information

* Description about the background of the issue,
including identification of varying viewpoints
and stakeholders

e Development of an effective and practical
research question to guide the investigation

e Review of potential ideas to take action to
address the issue

e Monitoring of the progress and reporting
results

The comprehensive assessment of students
can be a culminating activity in their schooling.
Throughout their primary and secondary educa-
tion, they will have opportunities to develop the
knowledge and skills they need to undertake this
project or to complete this assessment. In other
words, if the comprehensive assessment activity
involves the whole body, then educational experi-
ences can build the capacity of various “body
parts.”

17.2.1 The Head

This section of the student sustainability literacy
is perhaps the most traditional form of school
learning and assessment. It features students’
acquisition of facts and concepts related to sus-
tainability. A strong knowledge of ecological
concepts and principles is important for this sec-
tion. Therefore, assessments would include
instruments where students record their content
knowledge, such as multiple-choice exams, case
study analysis, and essays. Teachers could also
conduct pre- and post-exams to monitor how stu-
dent knowledge has changed as a result of
instruction and learning experiences. Science
teachers already have tests they use to assess stu-
dents’ ecological and scientific knowledge. They
can enhance their strategies with test items from
environmental literacy assessments such as the
one developed by McBeth and Volk (2009).
Maurer et al. (2020) developed an instrument that
includes measurements of environmental knowl-
edge. They may also want to consider the envi-
ronmental paradigm scale developed by Dunlap
(2008). The instrument focuses on environmental
concern and gives insights into learners’ ecologi-
cal knowledge. In the sustainability literature,
Schneiderhan-Opel and Bogner (2019) provide a
study that involves a measurement of students’
understanding of biodiversity. In their study,
Hoppe et al. (2020) detail how teachers measure
students’ understanding of the nature and cycling
of matter.

More than remembering facts, however, sus-
tainability literacy encompasses advanced think-
ing skills, including systems thinking and critical
thinking. Therefore, it is important to consider
assessment strategies that examine how students
construct knowledge, analyze information, and
connect concepts. One idea to assess these think-
ing skills is through concept mapping. This strat-
egy involves students in identifying and
organizing concepts related to a topic; especially
important is how students explain the relation-
ships among the concepts. Students can be given
a template for designing maps or they create their
own, although greater insights into their thinking
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might be revealed by the latter (Eggert et al.,
2017).

Concept maps and other aspects of systems
thinking can be in turn assessed with a rubric,
such as the one developed by Karaarslan and
Teksoz (2019, 2020). In their studies, they con-
ducted a comprehensive review of the literature
to define systems thinking and then identified
themes and associated skills. Each skill area has
criteria to help assess the degree of mastery.
Ateskan and Lane (2018) adapted this rubric to
assess learner concept maps in their study. The
rubric was used to determine if the maps effec-
tively identified components of a system and also
connections among them and revealed under-
standing of more subtle connections and patterns
(i.e., hidden dimensions [Assaraf & Orion,
2010]).

There are myriad ways to help students
develop critical thinking skills. Formative assess-
ments can be undertaken during instruction to
monitor how students are refining and enhancing
their ability to critique and question. Researchers
have used a variety of tools to assess students’
critical thinking as part of sustainability
education. Ernst and Monroe (2004) used com-
mercial assessments such as those available
through Cornell University to examine if stu-
dents’ critical thinking changed after being
involved in educational experiences that pro-
moted sustainability. Heinrich et al. (2015)
adapted critical thinking rubrics to explore how
experiential learning strategies promoted stu-
dents’ ability to plan, implement, and evaluate
their action projects.

One strategy for developing and assessing
critical thinking skills is through debates (Healey,
2012; Narmaditya & Omar, 2019). This strategy
also helps students build their argumentation
skills and practice making and analyzing persua-
sive speeches (Iman, 2017). Proulx (2004)
describes how students can develop scientific
reasoning through debates. His main point is that
as part of making and analyzing claims, students
need to use critical thinking. He recommends that
debates can motivate students to research and
present their arguments. Kennedy (2007) pro-
vides an overview of different types of debates

and how they can be conducted in classrooms.
Through her review of the literature, she also pro-
vides recommendations for assessing debates.
She notes that teachers can look for how clearly
students state their argument, the extent to which
they cite recent and relevant resources, and how
they address questions from counter arguments.
The students should avoid overgeneralizations
and oversimplification. She says teachers can
also look for debating styles, such as eye contact
and voice modulation. Teamwork and collabora-
tion may also be part of the assessment criteria.
She notes that students can also self-evaluate and
assess their peers. As with most any assessment,
it is important for students to know the criteria in
advance to guide them through their planning and
presentations.

17.2.2 The Heart

Knowing and thinking about sustainability is
important. However, studies have shown that pas-
sion and caring about nature, society, and the
future are essential drivers for willingness to be a
constructive actor for a sustainable world
(Chawla, 1999; Mobley et al., 2010; Osbaldiston
& Sheldon, 2003; Vaske & Kobrin, 2001). There
are many aspects of this affective domain of sus-
tainability literacy. Often, they are referred to as
attitudes or, more recently, dispositions.
Researchers also discuss the importance of empa-
thy and caring for sustainability literacy.
Communication may be included in this domain
as it is involved in person-to-person understand-
ing and connections. Another reason for includ-
ing communication is that it provides researchers
with tangible and measurable means to assess
dispositions and empathy. Given that one’s dis-
positions and attitudes are personal and internal,
it may be challenging to ascertain how another
person thinks or feels until they say or do some-
thing. Therefore, a common way to assess aspects
of the affective domain is through self-reporting
instruments, such as questionnaires and opinion-
naires. Many of the comprehensive sustainability
literacy assessments discussed above include
items where respondents share their opinions
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about topics on a scale. Recently, researchers
have applied personality assessment tools that
measure emotional intelligence to sustainability
literacy (Di Fabio & Saklofske, 2019; Callea
et al., 2019). Estrada et al. (2021) designed an
instrument to explore relationships among emo-
tional intelligence, compassion, engagement, and
academic performance. While they did not find a
direct relationship between emotional intelli-
gence and academic achievement, their study
confirmed the importance of compassion and
engagement as mediators between emotional
intelligence and learning. Therefore, educators
can use assessment tools such as these available
through the literature to explore how students
report managing their emotions, which may be a
contributor to their social well-being and aca-
demic performance. A shortcoming of these self-
reporting instruments is that they rely on the
honesty and intention of the respondent.
Therefore, researchers and educators often apply
other strategies to gain insights into this affective
domain.

Similar to responding to a survey, people can
participate in interviews to share their beliefs and
attitudes about sustainability. Interview questions
may be like written questions, but the oral format
allows the participants to discuss the responses
more extensively. Researchers can also explore
different interviewing formats, such as focus
groups and group interviews. One challenge with
interviewing is to avoid biasing or influencing the
responses. The questioner needs to make sure the
questions are neutral and do not lead the respon-
dent to answer one way or another. Interviewers
should also take care to keep their tone of voice
neutral while still showing interest and support
for the participants. There are a variety of
resources available to guide in the development,
implementation, and analysis of interview ques-
tions (Minichiello et al.,, 2008; Merriam &
Tisdell, 2015; Tracy, 2019).

The previous methods involve asking partici-
pants to express, share, and reflect on their atti-
tudes and actions. Sustainability literacy can also
be assessed “real time.” People often reveal their
dispositions and personality traits through their

behaviors; therefore, another assessment strategy
that can be used is observations. Teachers can
develop a tool — such as a rubric or a guide — to
monitor behaviors they observe. In the literature,
measurements of observation are often conducted
in behavioral science and environmental psychol-
ogy. In 2003, Osbaldiston and Sheldon conducted
a meta-analysis to promote and assess responsi-
ble behaviors toward the environment. These
studies often involve providing participants with
a goal or incentive to take or change actions
toward the environment. A review of the studies
they analyzed will reveal a variety of instruments
used to monitor changes in behavior. Tolppanen
et al. (2019) conducted a case study to evaluate
how a sustainability project affected students’
attitudes toward environmentally responsible
behavior. Their research involved students in
doing a life cycle analysis of familiar projects.
Their intention was to increase relevance of sus-
tainability to their lives and encourage students to
consider careers related to sustainability. Their
case study involved observations, a question-
naire, and interviews. They found that while the
learning experience increased students’ attitudes
toward responsible environmental actions, more
strategies were needed for students to consider a
sustainability-related career.

All of the previous strategies involve external
researchers assessing others. Since dispositions
and emotions are so personal, it is important to
remember that self-assessments should be
included in this section. Individuals can reflect
upon and monitor their feelings through writing,
such as in a journal. A variety of resources and
guides for maintaining and assessing student
journals are found in the literature (e.g., Bassot,
2020; Clarkeburn & Kettula, 2012; Thorpe,
2004). Similar to strategies used in action
research, individuals can design their journal to
investigate their practice and behaviors. They can
set goals, make plans, record data, and analyze
the results. Kemmis (2009) advocates for critical
action research in support of education for sus-
tainability. He explains that individuals can mon-
itor their practice and seek out unsustainable
behaviors. Through this process, educators:
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... learn by doing; they collect data about their
efforts; they consciously and self-consciously, crit-
ically and self-critically transform their ways of
thinking, doing and relating in the world. They are
exploring and reconstructing the practice architec-
tures that construct their lives. (p. 472)

Through action research, writing can be used as a
means of self-assessment. Generally, individuals
maintain a journal that can be private and per-
sonal. In some cases, individuals wish to share
some of their words in a blog or an essay. These
can be analyzed by other researchers through a
variety of means such as by narrative inquiry
(Connelly & Clandinin, 1990; Kim, 2015).
Hwang (2011) used narrative inquiry to analyze
teachers’ stories and to assess their curricular
knowledge related to environmental education.
He discusses the importance of reading and
understanding the stories to insights into “socio-
cultural processes and school education, and
ways in which culturally prevailing or dominant
forms of narratives are operating, ‘translated’
into pedagogical modes, or even challenged”
(p- 800). A key message here is the process of
analyzing the written word. Through writing,
individuals express their feelings, interpretations,
reflections, and intentions. These attributes and
others can be a focus of when inquiring into indi-
vidual’s narratives about sustainability.

17.2.3 The Gut

In addition to being passionate about and caring
for the environment, it is important that individu-
als believe they have the capacity to take action to
support sustainable development. Moreover, they
need to believe that their actions will be worth-
while, effective, and fruitful (Bandura, 1997,
2006; Blackmore, 2016; Jackson, 2003; Reeve &
Tseng, 2011). In everyday language, people talk
about gut feelings, about a sense of moral duty,
and about bravery and courage. There is also lan-
guage related to identify self-esteem and self-
confidence, and many of these terms have found
their way to the literature (Bandura, 2006; Deakin
Crick & Goldspink, 2014).

Historically, in environmental education sev-
eral researchers explored the concept of locus of
control related to citizen actions. Several studies
have used and adapted an instrument developed
by Smith-Sebasto and Fortner (1994) explored if
participants agreed their efforts to protect the
environment would have positive outcomes. In
the sustainability literature, researchers are
beginning to explore the role of agency and
potential contribution to sustainable development
(Giangrande et al., 2019; Waltner et al., 2019).
Ernst et al. (2017) caution that given the self-
reporting nature of these scales, it may be chal-
lenging to find positive relationship between
intentions and actions. On the other hand,
Fielding and Head (2012) were able to find posi-
tive relations between intentions and actions in
their study. Their assessment locus of control
included the following items that were correlated
with other factors such as responsibility, concern,
and knowledge:

e My individual actions can make a difference
to the environment.

e I am only one person; I can’t make a differ-
ence to the environment (reversed).

e [ can influence decisions now; that will help
protect the environment in the future (p. 175).

Burgos and Carnero (2020) stress the impor-
tance of promoting social responsibility in
schools and note research about this attribute is
missing in the literature. They adapted a software
program used to by corporations to assess its
employee’s sense of social responsibility. The
program, Measuring Attractiveness by a
Categorical Evaluation Technique (MACBETH),
involves participants in making decisions about
situations based a set of comparisons. Burgos and
Carnero (2020) used MACBETH to compare the
social responsibility decisions of three cases.
They found that institutions involved learners in
community participation and action, including
environmental activities such as school gardens
and litter removal drives. They suggest that
MACBETH can be used by institutions to
improve the social responsibility of their learn-
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ers, but acknowledge further investigations are
needed to ensure its efficacy.

Other terms related to confidence and inten-
tion that have been used to discuss sustainability
literacy are agency and self-efficacy. The defini-
tions of these terms are frequently found in the
works of Bandura (1989, 2006). Agency involves
perceptions of one’s ability to plan and to take
action. As with assessments of locus of control,
questionnaires about agency or self-efficacy
often include items about individuals’ percep-
tions or intentions to undertake environmentally
responsible behaviors. Like the other self-
reporting instruments discussed in this and other
chapters in this book, the findings are limited by
the honesty and transparency of the participants.
Therefore, researchers often try to find other
ways to assess and understand individuals’ poten-
tial to take action. Similar to assessing disposi-
tions, educators can observe the behaviors and
analyze the writings of individuals to learn about
their behaviors. One question that researchers
should ask is how do individuals develop agency?
A key way is through experience (Dunne &
Edwards, 2010; Ernst et al., 2017). Therefore, to
assess the “gut” of sustainability literacy, it is
important to get students involved in planning,
developing, and taking action. Throughout this
process, educators can use formative assessment
strategies to monitor students’ learning experi-
ences. These strategies, as discussed elsewhere in
this chapter, involve observation tools, self-
reflections, and rubrics. When students are taking
action, they are physically involved in their learn-
ing. Therefore, assessment strategies involved in
these types of learning are discussed in the next
section.

17.2.4 Arms and Legs

The word “development” in Education for
Sustainable Development connotes actual
involvement in helping something improve and
grow. An important part of sustainability literacy,
as with environmental education, is for students
to become physically involved in the process
(Nation, 2008). They use their arms and legs to

canvas neighborhoods, pick up litter, and build
park trails. Hungerford and Peyton (1980) labeled
this type of environmental action “ecomanage-
ment,” explaining that it entails “any physical
action taken by an individual or a group aimed
directly at maintaining or improving existing
ecosystems” (p. 149). As discussed in some chap-
ters in this book, students can help improve the
physical attributes of their community through
learning activities called, among other things,
project-based learning, performance-based learn-
ing, and service- or community-based learning.

Guidebooks on project-based learning (PBL)
emphasize the importance of careful planning
and implementation. Students need to have
thoughtful, meaningful, and purposeful reasons
for their actions. The activities should be linked
to the curriculum and help students achieve sub-
ject area objectives. Therefore, another critical
consideration for PBL is to ensure students are
learning. Similar to other assessments described
for sustainability literacy, strategies such as jour-
nals, rubrics, and observation tools can be used to
monitor changes in students’ thoughts and behav-
iors. There are a variety of performance-based
assessments that teachers can use in PBL (e.g.,
Berman, 2008; Brennan et al., 2021; Gallavan,
2008; Stanely, 2019). Several researchers have
conducted project-based learning with students
and provided information on how they assessed
student learning. A few of these studies are
described below.

Bielefeldt et al. (2010) discuss the importance
of service learning in environmental engineering.
Their paper points out the benefits of project-
based learning, including sustainability. In addi-
tion to sustainability, they identify outcomes of
PBL such as critical thinking, self-efficacy, and
increased knowledge (p. 537). Their paper pro-
vides several ways to assess these outcomes They
suggest that ethnographic methods can be used to
assess student journals. They note that qualitative
data analysis using codes and themes can capture
aspects of students’ attitudes and dispositions.
They caution that while insights into students’
perceptions can be gained by analyzing a student
reflection, assessment of multiple student entries
will be needed to see changes over time. They
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note that in some cases students undertake a proj-
ect in a community or culture different from their
own. They recommended using assessment tools
that measure changes in cultural sensitivity and
awareness to learn if students’ attitudes are
changing. Their study includes a variety of other
assessment tools that can be used to measure
changes in leadership, critical thinking, and
self-efficacy.

Another way to gain insights into students’
learning during PBL is to ask them. Alacapinar
(2008) describes how she interviewed partici-
pants in a community project to assess their
learning. She conducted an experimental study
comparing a group of fifth grade students who
participated in PBL as part of their schooling to
those who do not. She provides information
about careful interviewing strategies and data
analysis. She found that students’ creativity
increased through the project, and the interviews
revealed student interest and willingness to work
collaboratively.

As with other action projects, multiple mea-
sures will provide more comprehensive insights
into students’ learning during PBL. Doppelt
(2003) used interviews in his study that involved
Israeli high school students in PBL. He also
describes the observation process he used to
assess student learning. The students maintained
a portfolio and responded to questionnaires. His
study involved low-performing students, and he
concluded that through the experience, students
became more motivated to become involved and
to become more responsible for their learning.

There are some recent studies of PBL in the
sustainability literature (Khandakar et al., 2020;
Kricsfalusy et al., 2018; Nation, 2008). Chang
et al. (2018) describe an assessment tool they
developed to measure the effectiveness of PBL
undertaken by university students in a technology
course. Their scales included measures of
engagement (flow experience perception), self-
efficacy, product evaluation, and learning motiva-
tion. They used #-tests and regression analysis to
interpret the data. Their study showed that the
four scales could be used to predict learning
effectiveness.

There are other ways students become physi-
cally involved in their learning. Practical work in
laboratory experiments can be assessed as part of
their science classes. The means used to monitor
students’ lab safety and responsibility and fol-
lowing directions are relevant to sustainability
literacy. Their lab reports need to meet the assign-
ment criteria and be thoughtfully written. When
students conduct field work and place-based edu-
cation activities that take their learning outside
the classroom and into the community, their work
can be assessed through rubrics and traditional
class exams.

Students’ creativity can be developed and
assessed through design classes. They can be
challenged to improve the efficiency of common
household appliances and living spaces. They can
create recipes that use only local foods and envi-
sion a restaurant that partners with community
farmers. When positively and constructively
planned and implemented, contests and competi-
tions are another way to measure student achieve-
ments. There are limitless opportunities for
students to enter their work in contests to be
judged. There are photography contests, mathe-
matics quizzes, and debates where students can
develop and display skills that are important for
sustainability literacy. Mentzer and Becker
(2009) measured student motivation during a
competition where students design and race a
full-sized electric vehicle. While they had mixed
results as far as student achievement, they did
find that students who struggled academically
became more engaged in learning. There were
also varying results in the study by Dadach
(2013). Nevertheless, his work provides multiple
measures that can be used to assess student learn-
ing when they actively engaged in a learning
activity. In addition to traditional tests and mea-
surements, they also suggest students can write
an essay and provide a presentation. There were
some students who did improve their grade point
average; therefore, further research is needed to
explore possible relationships between active
learning and academic achievement. Studies do
find that students are more engaged and moti-
vated through hands-on projects; these motiva-
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tions can lead to interest, caring, dispositions,
and actions that are important for sustainability
literacy.

17.3 Conclusion: Keeping
the Whole Body in Mind

This chapter provided assessment ideas to moni-
tor changes in students’ knowledge, skills, and
dispositions related to sustainability literacy dur-
ing and after a variety of learning activities. The
chapter began with a “whole body” approach to
assessing students’ sustainability literacy. A focal
idea to this assessment involved students main-
taining a portfolio. This portfolio can be orga-
nized in a variety of ways; one idea is to have a
separate file for each of the goals of sustainable
development. As educators develop learning
experiences for students, they can keep these
goals in mind. They can help students to address
goals related to land, water, hunger, and equity.
By remembering the body parts involved in learn-
ing, they can ensure students have comprehen-
sive, holistic learning experiences that involve
them in sustainable development. The assess-
ment ideas provided for each of the body parts
listed above can be incorporated into this portfo-
lio. As students are responsible for maintaining
their portfolio, they can ensure they keep a record
of the evidence of their learning. As they review
their portfolio, they can create a resume or bro-
chure that highlights their key achievements. In
this way, when they are asked what “certifies”
them to be identified as sustainability literate,
they can present their case, evidence that they
have become involved in sustainable develop-
ment in heart, mind, and soul.
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