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Climate Change Education: A New

Approach for a World of Wicked Problems

Anna Lehtonen, Arto O. Salonen and Hannele Cantell

Pursult oF A GooD LirE oN A FINITE PLANET

A rapid growth of population and more materialistic ways of life have
given rise to what many geologists now call the era of the Anthropocene.!
In the Anthropocene, it is human activities that are the main factor deter-
mining the future of civilization. Climate change is a wicked problem?
that threatens the continuity of life. According to the analysis of 11,944
scientific papers, written by 29,083 authors and published in 1980 jour-
nals, there is over a 97% consensus on anthropogenic global warming
(Cook et al. 2013). The importance of climate is clear for humans as we
need food, fresh water, fiber, timber and protection from hazards to sur-
vive and thrive. Climate influences crop productivity, disease, water scar-

city or availability, and vulnerability to hazards (Sachs 2015).
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The effect of human activities raises significant questions for societies
and their education systems. Increasing signals of ecological, cultural and
social crises provokes questioning about current thinking, learning and
behaviour. In the context of the Anthropocene, we need to learn what
is necessary and what is possible in order to build a sustainable future.
The key issue for education in the twenty-first century is how 9-10 bil-
lion people will be able to make life dignified on a finite planet. As John
Dewey said, ‘The conception of education as a social process and func-
tion has no definite meaning until we define the kind of society we have
in mind’ (Dewey 1915).

Our traditional world view is human-centered. Since the 1600s, peo-
ple started to understand the Earth as a giant reservoir, which secured
energy and raw materials for human consumption. It was the beginning
of' a misunderstanding: people thought resources were limitless and inex-
haustible, and thus began an alienation from the web of life. In recent
decades, social harmony has been pursued by increasing consumption.
Inflation, public debts and private loans have enabled us to increasingly
use resources that do not exist. With the help of these resources, we have
taken natural resources from the mines, forests and fields to make more
and more commodities for human consumption. Together with cheap
fossil energy, mass consumption has become a new normal in order to
pursue a good life. Due to globalization, the consequences of mass con-
sumption have not been very visible. Climate change is a symptom of
severe unsustainability and an alarming signal: there is an urgent need for
a change.

Our acts have socio-ecological impact. Every act matters, whether we
see it or not. The thoughts, words and acts construct the social reality we
are living in. The cultural norms, values and taboos are all implicit in cul-
ture. However, we can choose what we think about climate change. We
can choose what kind of life and social reality we want to construct. The
collective apathy and despair can transform to hope through collective
experiences.

In this article, we define features of climate change education. We con-
sider climate change as an example of the wicked problems in the era of
the Anthropocene. We ponder what kind of societal and cultural trans-
formations, thinking and learning are needed. Our main question is, how
could we educate people for transformation towards a sustainable future?
The following questions for education have also guided our thinking;:
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(a) What kind of holistic change in thinking and action is needed for
the construction of hope and of a sustainable future? (b) What kind of
pedagogical approaches do we need for the construction of hope and of
a sustainable future?

We start with illuminating the critical illusions of western culture and
to where we need to step forward towards a sustainable future. Then,
we offer practical approaches for climate change education to support
the holistic thinking and learning we need in the Anthropocene. We end
with pedagogical recommendations and a summary of the basics of a
holistic approach to climate change education.

TOWARDS A SUSTAINABLE FUTURE

In the Western world, the progress of society is measured by quantity
of capital flows. Financial goals are often put ahead of life values. The
pace of life is getting faster and faster because the common assumption is
‘more is better.” This has negative impact on both life satisfaction (which
is one’s cognitive appraisal of one’s life as a whole) and climate change.

However, what humans require for happiness is life satisfaction as well
as the health and well-being of our children, families, communities and
natural environment. This is possible to realize in sustainable and resilient
societies, comprised of personally fulfilled people, who use their potential
fully for individual and common good and create sustainable solutions
based on a socio-ecological understanding (Fadel et al. 2015, p. 7).

Combating climate change requires critical analysis of the reality we
are constructing, and reflection on the roots of the problem including
human—nature interdependency, individualism and consumerism. The
perception of the problem frames possible solutions. We argue that there
is a need for systemic thinking and widening the modern concept of
knowledge to different ways knowing and holism. Apart from ecologi-
cal, societal and cultural aspects, there is a need to address the issue of
social change and the wicked problem of emotional and cultural denial of
climate change. Emotional, somatic and embodied knowing are crucial
aspects for mobilizing and engaging people for social change.

From Matevialism to Post-matevialism

Consumerism is a global trend and is strongly linked with climate
change. However, mass consumption is widely considered a desirable
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goal, because it promotes economic growth. People rarely try to define
how much is enough or how much is too much—they simply want to
get more. This is an irresponsible search for short-term benefits without
concerns for long-term consequences.

In the bigger picture, transforming societies from consumerism to
sustainability is a more important issue to address than the control of
population. For instance, a child born in the Western world will stress
the Earth, causing as much environmental damage as 15-150 children
born in developing countries (Ehrlich and Ehrlich 2004, p. 115). The
global population is projected to reach 9-10 billion in 2050, but is pro-
jected to remain approximately the same in 2100 (UN 2013).

Ambivalent materialism:

Citizens of industrialized countries have reached material individualism
that poses a threat to their own subjective well-being as well as envi-
ronmental, economic and social sustainability. In these overdeveloped
countries, people who pursue happiness through material gain tend to
feel worse, which is related to negative appraisals of their life satisfaction
(Roberts et al. 2015). Unprecedented consumption levels are problem-
atic in overdeveloped countries, where the culture of ‘having’ is dom-
inating and consumption is based on desires and wants instead of real
needs. For example, consumption-based carbon dioxide emissions per
person in Finland are the highest in Scandinavia and 9th highest globally
(Caldeira and Davies 2010). Poorer countries, however, must have the
right to develop fast to fulfil their citizens’ basic needs.

Material prosperity is already becoming a barrier to the subjective
well-being of people living in high consumption societies. People who
prioritize prosperity and goods tend not to be satisfied with their life
(Boyle et al. 2008). They experience less happiness and life satisfaction,
have fewer pleasant emotions such as joy and contentment, and more
unpleasant emotions such as anger and anxiety. They also tend to be
more depressed and anxious. Even physical problems like headaches,
stomach-aches and backaches as well as use of substances are associ-
ated with a strong focus on material values (Dittmar et al. 2014). Thus
focusing on material wealth tends to neglect well-being problems,
such as stress and fast pace of life, depression, loneliness, and ecologi-
cally destructive behaviour. Furthermore, weakening social relationships
drive people to work and consume more (Bartolini 2014; Pieters 2013).
Paradoxically, increased opportunities to spend more causes an inability
to enjoy things obtained with money (Quoidbach et al. 2010).
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Post-material well-being;:

Universal basic needs are fresh water, food, shelter, healthcare and education.
What do we need more of and what less in order to increase our life satis-
faction and subjective well-being on a finite planet? What should we pursue,
when our basic needs are already fulfilled? The importance of material things
decreases, when people reach more social capital—a form of capital that can-
not be traded in markets and is not captured by monetary measures.

Shifting from materialism towards post-materialism means fundamen-
tal thinking and behaviour changes. These changes have multiple benefits
as they improve subjective well-being. Yet what is most important is that
they are necessary for human survival on a finite planet. Ronald Inglehart
(1977) called a re-orientation from materialism to post-materialism a
‘silent revolution’ which is already occuring in Western societies. This
paradigmatic shift towards full humanness was also described by Maslow
(1954), Allardt (1976) and Schwartz (1992). See Table 11.1.

Post-material values emphasize human relationships and the mean-
ingfulness of people’s unique lives, including trust, community resil-
ience and participation in the life of society as well as establishment,
and flourishing of civil rights and personal expression (Inglehart 2008;
Jackson 2009, pp. 143, 181-182; Nevarez 2011, p. 39). In everyday
life, post-material behaviour means that the importance of ownership
has decreased, services are used instead of owning goods and renewal of
goods is motivated by real needs (Salonen and Ahlberg 2013, p. 385).
Post-material values are growing in the countries where “a given gen-
eration grows up under conditions that permit it to take survival for
granted” (Inglehart 2008, p. 145). Their basic needs are easy to fulfil.

Activation of post-material values has wide-ranging positive effects.
Increasing post-materiality might not only result in the stability and

Table 11.1 Value shift from material values to non-material values

Material values Non-material values
Inglehart (1977) Materialism Post-materialism
Maslow (1954)  Physiological needs and safety Social inclusion and needs of love,
needs needs of esteem and achievements
Allardt (1976) Having Loving and being
Schwartz (1992)  Security, conservation, Openness to change,

self-enhancement self-transcendence
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recovery of socio-ecological systems but also increasing health and hap-
piness of people. At best, post-material values produce a culture of trust,
which supplies future generations with opportunities for a good life
(Dittmar et al. 2014).

From Segregated Knowing and Cultural Dichotomies to Holism
and Understanding Intevconnectedness

Our situation is not comparable to anything in the past. It is impossible,
therefore, to apply methods and measures which at an earlier age might
have been sufficient. We must revolutionize our thinking, revolutionize
our actions.... (Albert Einstein 1948)

Climate change is a wicked problem: it is a huge, complex and systemic
challenge and difficult to clearly define (Incropera 2015). Climate change
is scientifically apparent, but it presents great scientific, economic and
social complexity and uncertainty; solutions have unforeseen conse-
quences. Different stakeholders provide conflicting information related to
climate change, its relevance and impacts. Climate change produces pro-
found ethical issues and lack of agreement on what the problem is, what
the causes and consequences are and possible solutions that might exist.
As a global issue, the implications and solutions need to be reflected both
locally and globally. In addition, the challenge of maladaptive behaviour,
the cultural and emotional aspects of climate change make it difficult to
find efficient solutions or predict the results (Incropera 2015).

Climate change is a hyper, super wicked problem that cannot be solved
with scientific knowledge, linear, mechanistic or analytical thinking alone
(Kagawa and Selby 2010). Previously, the environmental problems people
faced were much more local in character. If one factory runs its wastewa-
ter into a river, the river and lake nearby were polluted. The cause and the
consequence were easy to recognize. Today’s global environmental prob-
lems are complex mixtures of global, local, ecological, political, economic
and social dynamics (Incropera 2015). Understanding and identifying
the global and local perspectives and other interconnected phenomena
demand new strategies of learning and thinking. Linear, fragmented mod-
ern thinking is not working in the context of wicked problems.

Modern dichotomies as roots of wicked problems:
Today’s prevailing thinking has origins in modernism. Modern think-
ing is based on dichotomies such as nature-culture, human-animal,
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global-local, subject-object, mind-body, ration-emotion and individual-
social to mention the most problematic dichotomies fostering unsustain-
ability. These modern dichotomies guide our problem solving strategies
and management of life, how we relate with the world and how we per-
ceive relationships between things. Dualistic thinking has resulted in lin-
ear, atomistic, fragmented thinking, ignorance of holistic relations and
the exclusion of opposites from mental frames. We used to think our
daily lives and the world around us fit into separate silos, which allowed
us to solve our problems with fragmentary knowledge. This thinking has
resulted in the geological era of the Anthropocene.

Awareness of interconnectedness has been missing at societal and aca-
demic levels. Natural and social sciences are inspecting the world from
totally different perspectives, with distinct methods and concepts. Thus
transdisciplinary research is almost impossible as researchers speak dis-
tinct languages. At the societal level, environmental, economic and cul-
tural affairs are separated into different institutions. At schools organized
into subject-oriented structures, teaching environmental issues is tradi-
tionally the domain of natural sciences and the human perspective and
societal understanding is missing (Aarnio-Linnanvuori 2013). The holis-
tic, systemic understanding of the world has thus been lacking.

Advertising, globalization and digitalization are accelerating separa-
tion from our vital web-of-life. Globalization has distanced us form the
Earth’s ecosystems; we can’t perceive the eco-social consequences of our
behaviour. Technology has created an illusion of boundless material and
digital opportunities in ‘any’ world, virtual or real. The capitalist mode
of mass production and consumption of technology is boosting unsus-
tainable development (Snaza etal. 2014) by provoking effectiveness,
competition and product-thinking. But we are not driven to sell nature
as a product in the same way, preferring to sell ourselves and our iden-
tities. Neoliberalism, capitalism, globalization and digitalism interfere in
our lives, our schooling and education and have impact on how we see,
value and name things arising to ideologies that intensify modern dual-
isms and segregated thinking.

The problematic modern dichotomies and climate change (Fig. 11.1).

Global— Local Dichotomy:

Climate change is an issue without borders, yet the impacts vary locally.
The relationship between global and local is thus complex because the
relationships between causes and consequences are dynamic and unstable
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Fig. 11.1 Problematic dichotomies of modern thinking

and the question of responsibility is politically sensitive. There is a need
for new kinds of theoretical concepts and knowledge about the interac-
tions and relationships of various elements. What is especially needed is
sensitive and empathetic understanding of people’s perspectives in differ-
ent localities. This means that in order to manage our own society and
economy, we need to account for other societies and economies, as well
as our actions that have global consequences. What people do, for exam-
ple in the periphery of Finland affects individuals in other areas, even in
other peripheries.

So, how are the local and global are connected? The global economy
is a clear connector. For instance, a supply chain analysis by the research-
ers Womack and Jones followed a can of cola bought in London to
illustrate the complexity of global markets. Bauxite, an aluminum ore is
a key ingredient of the can was mined in Australia. Ore was transferred
with trucks to a chemical reduction mill where it was cleaned. After that,
ore was shipped to Sweden in a journey across oceans that took two
months. Once in Sweden, 10 meter long aluminum rods were processed
in a smelter. The rods were sent to Germany where they were heated
and pressed into a thin sheet of aluminum. Coils of aluminum were
shipped to England, where the aluminum sheets were formed into cans.
The cans were then washed, dried, coated, and transported to a bottler.
Meanwhile, sugar canes, farmed in French farms, were refined to sugar
and shipped to England. Cola also contains phosphoric acid derived from



11 CLIMATE CHANGE EDUCATION: A NEW APPROACH FOR A WORLD ... 347

a mine located in the United States. This mine uses energy equivalent to
100,000 people consumption of energy because food grade phosphoric
acid requires a high degree of processing. Cola also contains caffeine
that originates from a chemical factory nearby. Cans filled with cola are
packed in cartons which are made of cellulose in a paper mill. The paper
mill sources trees from Siberia, Sweden and Colombia. Finally, the cola
cartons were transferred to the supermarket in which they were sold to
consumers, usually within in three days. The average consumer drinks a
can of cola in a few tens of seconds. The manufacturing of the can is
more expensive than the liquid inside (Womack and Jones 2003).

Nature—Culture Dichotomy:

Climate change is the first radically systemic environmental problem
humans have encountered and one that proves that social and ecolog-
ical systems are interconnected. All ecological and human systems are
implicated and are being or will be affected by the consequences of cli-
mate change in the short, medium or long term (Gonzalez-Gaudiano
and Meira-Cartea 2010, p. 17). The illusion that humans are apart from
nature is no longer tenable. It has led to a belief in human superiority and
the subsequent right to control, use and benefit from nature which ena-
bles overconsumption. The binary opposition of human and biosphere is
threatening to destroy human existence, for it not only allows the exploita-
tion and destruction of flora and fauna, but it also sets humans against
nature itself—nature is a resource waiting to be mined and exploited with-
out regard for sustainability or the quality of life on the planet.

The future of coral reefs offers an example of complex socio-
ecological systems and the need for systems thinking. As sea water warms
and absorbs carbon dioxide, water becomes increasingly acidic, resulting
in damage to vulnerable marine ecosystems. If the current trend contin-
ues, the first full ecosystem—corals—will extinct by the end of this cen-
tury. It is an ecological problem, which also results in large-scale social
challenge as 250 million people receive their daily food from coral reefs
(Sale 2011). Without food, life is impossible and people will be forced
from their homelands. Environmental migration affects the structures
and stability not only of the countries of origin but also countries where
immigration is directed. This poses risks to the peaceful co-existence of
people.

Global warming is also one of the greatest challenges to social justice
(World Bank 2012) and as a result, many countries have already included
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climate change in their security strategies. Poor people suffer the con-
sequences of climate change the most, even though their way of life
causes lower greenhouse gas emissions. Food, housing and mobility for
the world’s richest tenth of people produce 50% of global carbon dioxide
emissions (Tukker et al. 2006). It is evident that a shift is needed toward
understanding the nature—culture relationship; a new orientation inte-
grating social and ecological concerns (Hirvilammi and Helne 2014;
Norton 2005).

Rational— Emotional Dichotomy:

Climate change undermines the modern idealization of human ration-
ality. In the Age of Human (Anthropocene), we are living in a fluid
reality of natural conditions and existential threat. From a psychologi-
cal perspective, human dependence on nature threatens the illusion of
human autonomy and omnipotence (Lehtonen and Vilimiki 2013).
Denial of the existence and relevance of climate change or human, social
or individual responsibility is still commonplace. Many deny the fact that
consumer-based lifestyles are in crises and need to change (Norgaard 2011).
People tend to see a temperate climate as preferable and/or rely on optimis-
tic myths deriving from the Enlightenment: the future will always be better
and of our species has known how to overcome other critical moments in
the past (Gonzalez-Gaudiano and Meira-Cartea 2010).

The modern idealization of rational thought has led to a restricted
understanding of human behaviour. The ideal of pure rationality has iso-
lated knowing from emotions and thus fosters an instrumental attitude
toward the world. The representation of nature as a resource is strong
even in the field of Education for Sustainable Development (ESD) (Selby
2010). By presenting climate change as curable with current systems and
tools limits focus on the human dimension and the crises arising from
the disconnect between humans and the biosphere. Climate change edu-
cation is often focused on developing a scientific understanding of the
phenomenon, technological solutions and a more benign form of con-
sumerism; thus the ethical dimension of climate change tends to remain
rhetorical. The critical aspects of our humanity—and how they are
threatened by our own actions—are largely ignored (Selby 2010).

The culpability of our behaviour in the looming climate crisis
challenges most curricula and pedagogies. Education and schooling
has traditionally focused on cultivating rational minds while emo-
tions and the body as a component of learning have been neglected
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(Selby 2010, p. 38). In addition, despite the imperative to educate
active citizens, students are often not treated as individuals with free
will (Wolft 2011, p. 99). Educating active agency is often realized
only in rhetoric as the need to control has prevented student-centred
learning (Rainio 2008).

Climate change is a hybrid theme essentially founded in uncer-
tainty and thus requires the combination of both intuitive and rational
understanding. It impossible to control or even identify all the relevant
variables and to know how these are linked to each other (Gonzalez-
Gaudiano and Meira-Cartea 2010, p. 14). It is almost unachievable to
make predictions and move from the global scale to regional and sub-
regional knowledge in the context of climate change. In addition, emo-
tional literacy and empathy are needed to find efficient local solutions to
a global problem.

Mind—DBody Dichotomy:

Cartesian dualism—understanding the mind as separate from the body—
is indirectly influencing our behaviour and is partly to blame for the
destructive over-consumption of the Western world. The bodily connec-
tion of Western people has weakened because marketers, whose tools are
enhanced by digitalization, strengthen the confusion between needs and
desires. We are affected continuously by advertisers working through all
medias and the net effect is individuals don’t know what they need or
what is good for them.

Scientific knowledge built from a tradition of objectivity and empir-
icism has also furthered the neglect of embodied knowing (Gonzalez-
Gaudiano and Meira-Cartea 2010). People are told not rely on
perception, senses, embodied, intuitive or emotional knowing but, scien-
tific research-based information. The predominant belief is that scientific
knowledge is the sole source of the truth and those empowered by sci-
ence tend to know better what is needed than the average citizen.

The positivistic ideal of objective, value-neutral knowledge has dom-
inated the natural sciences which rely on a materialistic ontology—
everything is understood to be measurable—in the pursuit of stable and
generalizable knowledge. In the social sciences, the ideal of objectivism—
stable, objective knowledge generated from positivistic research—has
enhanced the gap between theory and practice. Objective knowing has
been isolated from and independent of the experiencing subject (i.e., the
person observing and knowing). The modern ideals of objectivity and
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rationality have disconnected us from values, embodied and emotional
knowing. How we perceive, receive or reject the messages of our envi-
ronments, our bodies and emotions should have focus in education.

In this section, we have looked at the modern dichotomies of
nature—culture, rational—emotional, mind—body, and local—global.
The following section “From Knowledge and Rationalism to Holism,
Intuition, Embodied and Emotional Awareness”, deepens the discus-
sion of the interconnectedness of rational—emotional, and mind—
body. The rest of the modern dichotomies not yet clarified, but crucial
from the perspective of climate change education are opened and ana-
lyzed in later sections. Individual—social is critically evaluated in the
context of individualism (“From Individualism to Creative, Collective
Collaboration”). Art’s relationship to science is discussed within the
section about Art-based education (“Art-Based Learning”). And in
the end of our chapter, our pedagogical recommendations reveal our
meta-model of interconnectedness—the ultimate aim of climate change
education.

From Knowledge and Rationalism to Holism, Intuition, Embodied
and Emotional Awarveness

Facing crises like climate change promotes existential questions and crit-
ical reflections such as: do we have a future? Why are we here? What is
the meaning of the life? Climate change could have a great potential for
transformative learning and promote reevaluation of value-hierarchies.
But reflection on climate change naturally evokes intense feelings (Naess
2008, p. 35), which are not casy to manage. Nevertheless, emotions,
embodied and intuitive knowing have remarkable value in our search for
vital knowledge for survival.

How we react and handle our emotions and listen to our bodies, is
largely a cultural question. Eco-anxiety might explain indifference and
other difficulties coping with climate change and imagining the future,
which might result in the denial of climate change. Instead of not caring,
people might in fact care too much, and resort to psychological defenses
or paralyzing anxiety, apathy and helplessness (Weintrobe 2013; Pihkala
2017).

Emotions link the inner and outer reality; they are signals, connecting
us with values (Nussbaum 2003). There are no good or bad emotions,
but the difficulties of coping with challenging emotions easily leads to
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becoming disconnected from the source anxiety. Nevertheless, by listen-
ing to emotions and our bodies, we can know what is good for us and
what is not and we can connect with our needs, emotions and values.
Ignoring the signals of our bodies and suppressing emotions leads to
stress and illness.

“What is good life, goes primarily through emotions” (Naess 2008,
p. 23). Information becomes alive and meaningful, if we experience it
with our bodies (Snaza et al. 2014). The experience of our existence—
being alive—is located in our body. Our identity is strongly embodied in
our bodies: how we see, react and feel; our emotions are manifest in our
bodies. Through sensory experiences, we can sense the connection with
other people and with nature.

How can we engage learners in processes that is both liberating and
empowering? We need to develop emotional literacy in education that
helps pupils face anxiousness and emotions in a constructive way. In
order to do this, we need to find ways of facilitating learners’ abilities
to name and frame their own ideas and concerns about future, and their
positionality and potential for change (Wayman 2009, p. 95).

Emotions need time and space:
Challenging emotions can have functional value. Positive feelings and
emotions activate us while negative, challenging emotions can stop us
or prevent action. Aggression and other negative feelings are necessary
to motivate behaviour change and action. Expression and reflection on
challenging emotions such as sorrow, grief and anger can promote con-
sciousness of crisis, awareness of the borders of sustainability and the
need to change. When given space and support, facing challenging emo-
tions and using them in a constructive way can result in empowerment,
motivation and activating feelings of joy (Naess 2008, pp. 78-79).
Climate change presents a peculiar problem for our emotions. In
order to cope with shock, uncertainty, change and then adapt to a new
situation, individuals need social support and should not be left alone
when facing crises. However, there is a real danger of emotional manip-
ulation or transference when teaching about climate change (Osterlind
2012). Becoming worried about cynical and careless attitudes toward the
environment can threaten an individual’s sense of security and frighten
them with visions of an apocalyptic future. However, it is important
that an emotional response to climate change should not be forced or
coerced. The emotional response must have time and space for expres-
sion and critical reflection either individually or collectively.
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Empathy promotes caring and awareness of connectivity:

Ethical thinking and behaviour is strongly linked with empathy. We care
for the things to which we are personally connected. We need to experi-
ence this connection with other people and nature in order to become
motivated to take care of them (Martusewicz et al. 2014). Empathy pro-
motes understanding about external realities and, therefore, enables the
possibility of greater connectivity. Global awareness and collective solu-
tions for climate change require empathic understanding of people’s
need in different localities and caring for people especially vulnerable to
climate change.

Empathy builds on self-awareness. The more open we are to our-
selves, the more we are able to understand other people’s experiences
(Goleman 2006, p. 96). Having emotional connectivity with other peo-
ple and other living creatures can increase one’s awareness of purpose
and meaning in life. Caring acts and taking responsibility, building initia-
tives for sustainability all enforce positive feelings, a sense of identity and,
therefore, subjective well-being. Thus, a value-oriented life marked by
contribution can be highly satisfying and motivating, and deepen one’s
sense of purpose. Understanding interconnectedness with nature and
other people can promote hope.

Hope is a virtue, a habit of finding meaning and resilience, and not
giving up (Orr 2009, p. 182). Constructive hope is the ability to see
something meaningful and promising after encountering a challenging
situation. It is based in part on trust in other people working toward the
common good and trust in one’s own ability to influence problems in
a positive direction (Ojala 2012; Pihkala 2017). Educators and leaders
have an important role in promoting constructive hope by demonstrat-
ing a caring attitude, and manifesting caring in practice, even in the face
of collective denial about the criticality of climate change (Lehtonen and
Vilimiki 2013; Pihkala 2017).

To conclude, the whole spectrum of emotions and feelings, caring
and careless attitudes—the entire emotional range—should be given
space for expression. All opinions and taboos, the questions not often
asked and even denialist attitudes should have the right to exist and be
expressed. One way to foster emotional expression is the experience or
production of art. Arts-based learning situations naturally offer a space
for sensory, bodily experiences for emotional self-reflection and expres-
sion. The transformation towards empowerment if often enabled by
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connecting with challenging emotions explored through art. Listening,
being present and in dialogue, emotional expression and small acts of
caring are the most efficient assets of climate change education; they help
combat apathy and denial.

In a broader sense, this means that rational ways of thinking need to
be enriched and guided with intuitive, embodied and emotional aware-
ness, the direct knowing of the vital conditions for human existence.
Nowadays rationality is seen as ‘instrumental and interpreted in relation
to technical considerations, within a strict economic framework, related
to short-term not to ultimate values’ (Naess 2008, p. 88). Arne Naess
(2008) suggests that the goals of rationalism should be deeply exam-
ined. Rationalism should correspond with the fundamental values and
aims of our lives. Spinoza describes ‘ratio’ (reason) as an inner compass
that points in a direction that is consistent with the active emotions and
in harmony with humankind’s nature or essence (Spinoza/Naess 2008,
p. 86). Conscious rationalism can drive humanity towards constructive
hope and sustainability in the Anthropocene.

From Individualism to Creative, Collective Collaboration

Increasing individualism is among the most significant cultural changes
society has faced in the last few decades (Hofstede et al. 2010, pp. 414,
473). More individuals have attained possibilities for self-expression and
choice than ever before in modern history. Increasing individualism is
related to the pursuit of one’s self-interest and material life goals (Kasser
2011, p. 207). It is linked to the disintegration of society and a lack of
solidarity. In industrialized countries, people no longer require assistance
from their community to ensure their basic needs are satisfied; independ-
ence is easier than ever.

According to some interpretations, the roots of individualism and pur-
suing self-interest originate as early as the Middle Ages. In the thirteenth
century during the confrontation between the Christian and Islamic
worlds, the clites within the church debated the nature of the soul;
whether it was individual or social, possessing free will, with self-interest
and ethics. Not until the eighteenth century did a deeper understand-
ing of human subjectivity emerge, redefining the relationship between
people and nature around notions of desire and self-interest (Yrjonsuuri
2013). The debates initiated in the Middle Ages are again relevant nowa-
days in the context of climate change.
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Capitalism necessitates and provokes competition between individu-
als. Our current mode of capitalism, neoliberalism, drives for maximum
profit above all other considerations, which leads to ever greater indi-
vidualism and competitiveness. A competitive global culture that works
toward economic efficiency and productivity works against pursuit of
the common good (Marglin 2008). Individuals are driven to compete
for power and ownership and are expected to se/l everything, even their
thinking and identity. When valuing things mainly instrumentally or with
money, even meaningful things such as relationships become meaning-
less; joy becomes diluted as nothing is sufficient.

Living communally, working for the interests of other people, giving
and sharing makes people happier than receiving, sparring and living
in isolation (Helliwell 2014, p. 81; Minkov 2009). Humans are on the
whole social animals, and thus want to share their lives with other peo-
ple. This necessitates connecting people with each other. For instance,
helping other people by donating money for charity makes people more
happy than using money for their own purposes (Dunn et al. 2008).
Subjective happiness increases by actions for solidarity.

Climate change is a common problem that connects people locally and
globally:

Who owns the solutions and knowledge needed for mitigating global
warming? Encountering climate change necessitates collective think-
ing and collaboration. The solutions to this common global problem
lie in supporting connections, not competing for benefits or controlling
others. Increasing individualism has induced counter-forces to com-
mons-thinking and open-access principles.

Individualism is often seen as problematic from the perspective of cli-
mate change. Climate change is a social problem, a problem of commu-
nities. The problem lies in the interpretation of individualism and the
perception of individual benefit. Combating climate change works towards
both individual and common benefit. Paradoxically, individualism—
pursuing individual needs and interests over the long term leads to think-
ing about the common good; caring for the self is necessary to be able to
care for others.

Collaboration develops and broadens thinking;:

Our reaction to climate change is socially constructed. Apathy is a
rational and common reaction to climate change, if there is nowhere else
to turn. We need real solutions and options to act. To break through the



11 CLIMATE CHANGE EDUCATION: A NEW APPROACH FOR A WORLD ... 355

prevailing culture of denial of the existence, meaning or obligation of cli-
mate change, collaborative action and participatory problem-solving and
learning through dialogue is needed. We need to reflect together, how
we see the problem and its possible solutions. The rationale and possible
answers are dependent upon collective recognition and emotional reac-
tion (Norgaard 2011).

We need collaboration to flourish and enrich our thinking, to have
more alternative visions that can be challenged from different perspec-
tives. Sharing the experience of crisis, motivation for change, joint action
towards and belief in a better future promotes hope (Ojala 2012). Real,
authentic hope becomes embodied in collective action, which enables
us to experience our connectedness and explore the meaning of life.
Education for transformation towards sustainability should be a collec-
tive process where people working together create stories about a future
with hope.

To conclude, the common good is good for individuals as well. In the
Anthropocene, education must be aimed at increasing understanding of
the common good and human interdependencies. Successful solutions
will require discovering, respecting and responding to people’s real needs
(Kenrick 2009). We must cope with the illusion of autonomy, individ-
ual freedom and the psychological denial of interdependence (Weintrobe
2013) to encourage social learning and empower collaboration. We must
transform individualism towards a focus on the common good because
awareness of connections deepens and widens meaning and our per-
spective on life. However, individualism matters still: framed by post-
materialism, individualism may lead to personal empowerment and an
increasing sense of responsibility on personal, social and societal levels.

CLIMATE CHANGE EDUCATION IN PRACTICE

How should we educate people for society’s transformation toward sus-
tainability? In this section, we describe the pedagogical aspects of chang-
ing in thinking and behaviour. We consider how the needed change in
thinking and behavior can be supported by learning and teaching, and
what kind of pedagogical solutions can be found in order to build a
future that will inspire confidence and trust. We present practical solu-
tions for climate change education starting from an eco-social approach
to education, which is has been introduced as a foundational value in
the new National Curriculum of Finland (2014). Then we move on
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to art-based education which we believe has great potential for climate
change education as a holistic, embodied, student-centered approach
which enables the integration of rational, emotional and intuitive ways of
learning. In the end of this section, we explore the debate about a holis-
tic approach to teaching and learning—phenomena-based learning—
which integrates knowledge of different school subjects together with
art and science, and which necessitates collaborative learning and student
ownership.

The Eco-social Approach to Education

Society cannot be constructed on short-term economic requirements.
After all, a final breach of planetary boundaries means destruction of the
economy. If natural resources, ecosystem services, and human beings are
the only instruments for market growth, our debt to future generations
will grow, and our ethics will be undermined. Thus, there is a hierarchy
between ecological, social and economic elements of human well-being.
It forms a science-based framework for human activity (Salonen and
Konkka 2015):

1. The viability of ecosystems and the sustainable use of natural
resources determine success and possibilities of society and the
economy. The ecosystem possesses an absolute character—intrinsic
value.

2. Implementation of human rights (justice, equality, democracy, cul-
tural diversity) determines success of the economy. Human rights
represent intrinsic value and apply under all circumstances.

3. Markets are an instrument for achieving well-being, not an end in
of themselves.

The above hierarchy is the foundation of the eco-social approach to
education. It does not deny the possibility of economic growth, but
it determines two conditions for the growth: taking care of ecological
boundaries and profound respect for human rights (Salonen 2014).
Eco-social education has been introduced and implemented in the core
values and overall framing of education’s purpose in the new national
curriculum of Finland that became law in 2016. The eco-social princi-
ples will guide the integration of instruction and the implementation of
cross-curricular themes within the Finnish curriculum. According to the
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curriculum, eco-social principles should direct the development of the
working and operational culture of the school. The transformation of
value principles; the implementation of eco-social thinking necessitates
trust, respect, and open, integrative and interactive discussion within the
school communities (Finnish National board of education 2014).

Modern societies are characterized by flexible, creative, adaptable,
well-informed and inventive communities, which are able to respond
generously to each other (Wilkinson and Pickett 2010, p. 270).
According to Abraham Maslow (1960, p. 118), the ultimate goal
of human growth is fully realized humanity which highlights altru-
ism, dedication, and the ties to other people and society. To solve the
wicked problems of the Anthropocene, we need education that revolves
around sensing and actualizing the good and full potential in students.
Simultaneously, we will reach life satisfaction and subjective well-being
because true abiding happiness cannot exist while others suffer. It comes
from serving others, living in harmony with nature, and realizing our
innate wisdom and the excellence of our minds. The teacher’s role is to
act as the conductor and orchestrator of the highest creativity and good-
ness found in their students. She or he aims at providing learners with
the chance to achieve their highest future potential as human beings, to
have access to their best sources of creativity (Scharmer and Kaufer 2013,
pp- 211-212).

What we want to see is nothing less than transformative-graduates who
are genuine human beings, realizing their full and true potential, caring
for others—including other species—ecologically literate, contemplative as
well as analytical in their understanding of the world, free of greed and
without excessive desires; knowing, understanding, and appreciating com-
pletely that they are not separate from the natural world and from others—
in sum manifesting their humanity fully. (Thinley 2009)

Eco-socially educated people understand that human beings are part of a
fragile planetary entity. They question consumption and ownership-oriented
lifestyles in the pursuit of a good life. They recognize planetary boundaries
and replace material goals with immaterial elements that produce long-term
satisfaction, enhance the quality of life and provide experiences of happiness.
They are aware of the fact that once people have met their basic needs, their
well-being is grounded in immaterial capital (Kahneman and Deaton 2010).
They understand the value of cooperative relationships and generosity,
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and the fact that immaterial capital—knowledge, self-expression, freedom,
affection and participation—can grow forever without any boundaries.
The best experiences of life are not related to goods, but to other peo-
ple. When a good life is sought by maximizing social capital, well-being is
increased without negative ecological effects.

Avrt-Based Learning

Throughout history, art has had a strong role in societal and cultural
change. Art can provoke, unveil and deconstruct cultural perceptions,
hidden norms, and illustrate taboos (Loytonen and Sava 2011). For
combatting climate change, there is an urgent need to unleash the art-
istry, creative potential and emotionally engage every human-being in
visualizing and acting out a vision of sustainable well-being. Arts can
transform apathy and grief into joy and empowerment and bridge the
gap between theory and practice. The concepts of sustainable develop-
ment or a sustainable future can be re-embedded into the world and the
practice of living by art-based learning (Eernstman and Wals 2013).

Arts can offer a space and provide means for the critical issues of
climate change education through emotional involvement, personal
meaning making, critical thinking, active agency and creative visioning
(Lehtonen 2012; 2015a, b). Arts widen the traditional ways of
knowing as the rational, intuitive and embodied knowing are naturally
co-operating and integrated in arts-based learning processes. Rational
thinking can be enriched with imaginative, un- and preconscious material
and, vice versa, scientific knowledge can serve as inspiration for artistic
learning and investigative processes. Different artistic approaches and
art-based methods can play an essential role in enabling education to
support the cultural transformation necessary to achieve sustainability.

Contrary to objective, infallible, generalizable knowledge, art’s way
of knowing is subjective, embodied, emotionally loaded and engaging
(Anttila 2011; Rouhiainen 2011). Appreciating one’s experiences, emo-
tional excursion and subjective processing of things is at the core of art
education. Making art can have a positive impact on self-consciousness,
identity construction and can strengthen empathy. Empathy and creative
thinking are needed for understanding the world in its multiplicity. In
the aesthetic world of art, especially in drama, participants put one’s soul
into other people’s experiences allowing them to try out different condi-
tions in different contexts (McNaughton 2006, 2010).
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Arts aim at widening perspectives, seeing things differently and explor-
ing alternatives. Art’s perspective to the world is dynamic. Even when
watching art, not only the artist but the spectator participates actively,
thereby constructing and imbuing meaning in the art. Transformations and
transformative learning can take place on many levels during artistic pro-
cesses. Participatory art challenges the norms of roles and identities; the
idea of normality itself transforms. Individual perspectives can transform:
they are enriched through dialogue and encounters with other people and
their context. Evocative images and ideas are reflected in artistic action,
and transformed into artistic products or performances (Lehtonen 2013).
When there is an open space for expression, humour and dialogue, even
social transformation can happen—resistance can be transformed into active
agency (Rainio 2008; Lehtonen 2015a).

Climate change is a wicked problem that suits artistic learning;:

Conflicts and tensions are optimal starting points for creativity.
Emotional response can serve as inspiration for artistic expression and
is involved in learning (Osterlind 2012). Openness and uncertainty can
be faced and managed through artistic processes. Art provides a path-
way towards transformation in practice: an artist, thrown into wonder,
de-familiarized and shaken up, open to the familiar becoming unfamiliar
(Boeckel 2014, p. 380). Learning via the arts necessitates an ability and
willingness to surrender to unanticipated possibilities, which are essential
to educating for an uncertain future.

Collaborative art can address the challenging goals of climate change
education through building a vital understanding of interconnectedness
and the skills to cooperate, employ critical thinking and creativity. Creative
collaboration can either focus on one form of art or integrate different
forms of art for developing a performance, depending on the group of
students or participants. Artistic process offers a space for creative inquiry
of the physical and especially social reality created by different ideas, atti-
tudes, opinions and interpretations. The critical questions of our time can
be explored through creative action by making a collective piece of art, a
play, a performance, dance, film, or by writing a poem or lyrics for a song,
etc. A good sense of humour about tragedy can provide relief and even be
empowering assets in the face of ignorance or apathy (Pihkala 2017).

Creative collaboration is a student-centered process:
Collaborative learning is student-centered by definition because stu-
dent perspectives are naturally activated and participants’ ideas guide the
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learning process. Creative collaboration can start from anything, but the
teacher needs to set the frame for the working process. Integration of art
into critical thinking and self-transformation demands concentration and
applying effort to collective and individual reflection on thoughts, ideas,
experiences and sensations. Furthermore, intuitive thinking can arise
during the working process.

There are no right or wrong answers or mistakes. Everyone partici-
pates on their own level and relates to collaboration with their perspec-
tive and their experiences. Every idea is valuable, enriching private and
collective thinking (Lehtonen 2015b). Even the phrase, “I don’t have
any ideas or nothing comes to my mind” is a good beginning for ques-
tioning and then embarking on artistic inquiry about prevailing attitudes.
Mistakes can be used as source of inspiration as ideas are tested in prac-
tice. Learning through art happens via trial and error (Boeckel 2014, p.
365) because different outcomes become part of the exploration process.

To conclude, exploring and reflecting through art facilitates reflection
on interconnectedness that challenges the modern dualistic understand-
ing of the individual and society, nature and culture as segregated enti-
ties. We believe that the arts and creative collaboration have unlimited
potential for climate change education.

Phenomena-Based, Collaborative Learning

In the multidimensional world of the Anthropocene, coherent
approaches to learning are critical. Climate change and other wicked
problems, a multidimensional world and a society in transition all chal-
lenge traditional learning methods and ideas about learning. Problem-
based learning that promotes systemic and holistic thinking is needed
in the context of wicked problems because climate change cannot be
resolved by individuals acting alone without collaboration. Collaboration
is a crucial skill for education for the future and is required of both learn-
ers and teachers (Pyhilto et al. 2014).

Towards phenomena-based learning in Finland:

As a case study, we turn to the 2016 Finnish national curriculum which
notably breaks from subject-based schooling. Recently, Finnish schools
have been criticized for not changing as quickly as the world around
them (Berner etal. 2015). The outlook of schools and classrooms
might have changed but critics point to the substance and teaching and
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learning methods which have not been updated in a meaningful way.
This is due in part because within the field of education there have been
many ‘-isms’ guiding new practices and reform efforts. In previous dec-
ades, constructivism and socio-constructivism have been considered the
most trusted -isms generally applied to Finnish schools. Constructivist
thinking skills have been one of the key explanations for Finland’s good
Disa results. However, as Finland’s Pisa results slide, current educational
debates revolve around questions about subject knowledge and content.

Finnish schools can be described as subject oriented—structured on
the basis of division between various sciences and subjects (Sahlberg
2015). Subject-orientated learning segments phenomena into different
silos, concentrating learning according to internal logics, theories and
observations. In the context of climate change education for instance,
the concepts of atmosphere and greenhouse gases would be studied in
physics and the interaction between people and the environment studied
in geography and taught by experts of each field with qualified concep-
tual knowledge. A visual arts lesson might create environmental art work
while home economics would deal with recycling materials. At best,
subject-orientated climate change education gives students a multidi-
mensional picture of a wicked global issue. But without communication
between different subject-silos, the critical linkages between different
domains that make climate change such a challenging problem might be
missed. Fragmented or split knowledge that can result in achieving no
deep understanding of climate change is a real concern and limitation
when working to develop solutions (Aarnio-Linnanvuori 2013).

Recently, phenomena-based learning has been introduced as an alter-
native to subject-orientated learning in the new national curriculum of
Finland. Although the concept of phenomena-based learning is new to
the Finnish system, the ideology behind it is not. Integration of sub-
jects has now become obligatory, but the themes and subjects involved
in phenomena-based learning are chosen and planned yearly by each
school. The goal is that the students build an interdisciplinary, holis-
tic picture of selected phenomena linked to students’ communities and
interests. It is thus expected that studying should be both collaborative
and take place in real world environments outside of schools. The learn-
ers’ personal experiences, feelings and abilities to communicate together
and respect each other are important enablers of phenomena-based
learning (Pyhilto et al. 2014).
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Studying themes emerging from student interests:

In the Finnish phenomena-based learning process, students are encour-
aged and allowed to study themes of their own interest. This does not
mean that students are free to do and concentrate on whatever they
choose; frameworks and guidance are required for learning projects. The
method of phenomena-based learning starts with a student’s questions
about the world around them. Several questions are likely to emerge
that can then be listed in ‘question cloud.” For example, questions such
as: What is our future? How will we live on this planet? What kinds of
innovations will we see? How will climate and vegetation change? Will
there be hamburger restaurants in the future? After a collaborative reflec-
tion and analysis of the questions, the study group together with their
teacher select one question to concentrate on. This study question could
be related to climate change. For example, ‘How will agriculture change
within the next decades and what will we eat in 20302’

After selecting the study question, students and their teacher gen-
erate ideas about how to get answers to this question and what kinds
of study methods they could use in their study [AR25] process. They
could for example study written texts, statistics and previous research, or
they could interview farmers or make questionnaires for restaurant own-
ers. The essential aspect of the phenomena-based learning process is that
the teacher doesn’t prescribe ‘correct answers and methods.” Instead,
the planning process (i.e., curriculum development) is collaborative.
The study question can then be divided into sub-questions addressed by
smaller study-groups. Each sub-group of students chooses their meth-
ods and design their own working process and schedule within the frame
of the overall project schedule (Cantell 2015; Lonka and Mind the Gap
Research Group 2015).

Evaluation of phenomena-based learning processes:

An important part of phenomena-based learning is the learning prod-
uct. Traditionally, learning products are individually written texts
and essays or group posters or other forms of presentations. For
phenomena-based projects, students are free to create various kinds of
presentations and products. These can be videos, art pieces, participa-
tory theatre, portfolios, web-pages, blogs, active project days and so on
(a written text can also be generated). The key idea is that new informa-
tion and knowledge is not only for the sub-group itself but also for the
wider public and, therefore, must be communicated. After presenting
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and publishing their work, students and their teacher together ana-
lyze the original study question and the answers they have developed
through the learning process. Next they evaluate what was learned,
what new knowledge was gained toward building new understanding,
was some important information missing, and how did the sub-groups
work (Cantell 2015).

Phenomena-based learning is deeply collaborative: it is an active learn-
ing process that develops thinking through communication and shared
effort. All learners contribute their expertise, thought and experiences
to a collective process resulting in an equal learning situation. Ideas are
shared and developed in a relational process; every idea is as impor-
tant as it enriches the collective understanding of the issue. There are
no wrong questions and not just one right answer. The learning prod-
uct itself is not the outcome of any individual’s work, but of the group
(Hakkarainen 2010). This collaborative learning model requires dialogue
between students, which is often a challenge. Learners have different
backgrounds, personalities, knowledge and expectations for learning pro-
cesses. The key challenge in Finnish schools tends to be motivation; how
to inspire students through a learning process where all can participate
and feel valuable and respected (Hakkarainen 2010).

Challenges to phenomena-based learning;:

There are challenges inherent in the phenomena-based approach. One is
fear linked to the role and work of sub-groups of students. The teacher’s
role is essential as they must conduct, guide and mentor interdisciplinary
(or better, transdisciplinary) work. Phenomena-based learning demands
conceptual and interdisciplinary expertise or it might lead to a narrow
and, therefore, limited understanding of the phenomena. For example,
comprehension of the concepts of atmosphere and the impact of green-
house gases is needed to understand climate change, how it might be
managed and populations will need to adapt. Teachers incrementally
changing how they teach is generally not enough. They must enable col-
laborative, integrated learning while building an inspiring atmosphere
for learning, encouraging and supporting learners through a challenging
process.

Phenomena-based learning demands collaboration between teams of
experts, including teachers (Lonka and Mind the Gap Research Group
2015) because collaboration is not just about learning, it is also about
teaching (Pyhiltd etal. 2014). However, in Finland there is a long
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tradition of individual and autonomous teaching (one of the system’s
most heralded success factors). Sharing expertise and teaching practices is,
therefore, unusual in Finnish schools. However, just as in the learning pro-
cesses outlined above, teaching processes that are collaborative are critical
as is true in many other fields. This fact will require significant changes to
teacher education to fully realize the benefits of phenomena-based learning.
At Dbest, integrative, phenomena-based and collaborative learning
builds systemic understanding of the world. They offer a learner construc-
tive pieces to build a holistic picture of the multidimensional issues fac-
ing the world and the interlinkages between them. They give a learner
the elements to form her own worldview and learn about what constitutes
a good life and well-being together with others. Systemic understand-
ing requires understanding of content areas, but even more requires new
learning processes; an essential tool for confronting a changing world.

PEDAGOGICAL RECOMMENDATIONS

The overall aim of education is to create a civilized human being who
takes care of himself and his culture, the Earth and protecting possi-
bilities for future generations (Salonen and Ahlberg 2012). In practi-
cal terms, climate change education enables students to understand the
interconnectedness of planetary elements. Without a well-functioning
biosphere, society cannot exist. And without society, there cannot be
societal functions, including the economy. The economy is a sub-system
of the larger but finite Earth system (Max-Neef 2010, pp. 203-204).
This philosophical principle can be made concrete by creating good max-
ims such as first walk, then bike, then ride. Walking and cycling is better
for health and climate. It combines egoistic and altruistic goals of life.

A main principle of climate change education is that taking care of
the wellbeing of future generations does not constitute a sacrifice. This
is because an individual’s interests and the common good can be aligned.
While it is egoistic to maximize the relevance of one’s own life, it can
become a civilized selfishness, because knowledge, social prosperity, arts,
intellectual capital and increased humanity do not consume the planet’s
limited resources. Egoism and altruism do not require materiality.

Critical reflection on climate change promotes existential questions:
What does it mean to be a human? What is the meaning of life? How
are we related to ourselves, other people, nature, societies and the global
community? The goal of climate change education is to fully realize our
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humanity—a person, who thinks critically with rich information about a
wide range of global situations. The person displays an ability to imagine
the predicaments of many types of people and think reflectively. Climate
change education aims at critical thinking about consumerism, human iden-
tity as a consumer, and prevailing ways of pursuing happiness pushed by
globalization, capitalism and advertising. Climate change education aims at
increasing awareness of interconnectedness,? post-material well-being, clari-
fying the goals of education and life as to meaning and purpose (Fig. 11.2).

Climate change education applies systems thinking in order to under-
stand how the world works. According to a rational systems view, it
is clear that humans are part of natural systems first, living things sec-
ond, human beings third, members of society and culture fourth, and
particular individuals fifth. Nature and culture should be considered as
one, interrelated system. The eco-social perspective helps to understand
this interconnectedness and could be applied as the basic principle for all
learning and educational practices.

The understanding and response to climate change is socially con-
structed; each person with a unique view. In order to understand what
to do about it, we need to become aware of cultural dichotomies and
strive for interconnected thinking and better understanding about how
we are connected to each other and nature, how we can reconnect to
emotions and our bodies. Active agency can be learned only through

Individual Culture

Body

Science

Local Rational

Subject Object

Emotional Global

Art Mind

Nature Society

Fig. 11.2 Interconnectedness—the aim of climate change education
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practice. Embodied experiences, awareness and emotions are valuable
intuitive resources for improving rational thinking, learning and know-
ing. Reflecting with intuition can connect us to deeper questions of
human needs, desires and wishes, values and identities.

It is essential that climate education be based on a scientific under-
standing of socio-ecological systems and the ethical dimensions of
human behaviour. Connections between local and global, between indi-
vidual behaviour and communitarian practices and climate change need
to be identified and illuminated through social experiences. Climate
change education should be developed and enriched with contextual,
subjective knowing in practice. The resulting dialogical learning situation
offers open encounters where adults and young people can learn from
each other and together construct pathways for a sustainable future.

Art-based learning is critical to unleash creative potential because it
naturally combines different ways of knowing: pre-conscious, intui-
tive and rational. Arts should be used aside natural and social sciences
to deepen the insight into questions traditionally approached only via
scientific knowledge. Hope, courage and trust strengthen in embodied,
shared experiences that explore alternative visions of a new sustainable
reality where humanity is fully realized.

Hope is a pillar of the world. Great changes are possible; even wicked
problems can be combatted. For instance, humans managed to stop
global ozone depletion, lifespans have nearly doubled in the last century,
and a universal education system as well as universal medical care have
been achieved in many countries. Now there are several positive dynam-
ics pushing towards a sustainable future such as the pursuit of mean-
ing and purpose, stronger connection to other people and nature, the
promise of security and solidarity, and the ethics of taking responsibility
for others, nature and the future (Raskin et al. 2002, p. 56). Together,
society is becoming stronger. As Margaret Mead once said, ‘Never doubt
that a small group of thoughtful, committed citizens can change the
world. Indeed, it’s the only thing that ever has.’

SuMMARY: Basic ELEMENTS OF CLIMATE CHANGE EDUCATION

e Our understanding and response to climate change is socially con-
structed; each person with their own perspective.
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Nature and culture are one entity. The eco-social perspective should
serve as a foundation for all learning and educative practices. Active
agency can only be learned in practice.

The global perspective: existing connections between everyday indi-
viduals and communitarian practices and climate change need to be
identified and illuminated through social experiences.

Climate change education should be developed and enriched in
practice with contextual, subjective knowing.

Reflection on embodied experiences and emotions, intuitive
knowing are useful resources for rational thinking and learning.
Reflecting with intuition can connect us to deeper questions of
human needs, desires and wishes, values and identities.

Art-based learning unleashes creative potential and naturally
combines different ways of knowing: pre-conscious, intuitive
and rational. Arts can enrich and be used aside natural and social
sciences to deepen the insight of questions traditionally approached
only through scientific knowledge.

Dialogical learning situations offer open encounters where adults
and young people learn from each other and together construct
pathways for a sustainable future. Hope, courage and trust are
strengthened through embodied, shared experiences.

NOTES

. Anthropocene is the proposed name for the epoch of human activities
having significant global impact on Earth’s geology and ecosystems. The
term is generally used, but not officially approved by scientific community.
The recognized subdivision of geological time is under debate within sci-
entific community. Holocene is the name given to the post-glacial epoch
of the past 10,000-12,000 years and Anthropocene would come after
that. In this new era of anthropocene, the Age of human, nature is us and
earth is in our hands as human activities impact on the environment on
all scales. These impacts include the manufacturing of hazardous chemi-
cal compounds as well as significant geological forces such as land use
changes, deforestation and fossil fuel burning. Humans are outcompet-
ing natural biological, chemical and geological processes (Crutzen 2002,
2000).

. Horst Rittel and Hans Webber (1973) launched first and defined the con-
cept of a wicked problem with ten characteristics. Ten characteristics of the
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wicked problems are listed as follows: (1) difficulty to clearly define—every
wicked problem can be considered to be a symptom of another problem;
(2) definition and explanations determines the nature of the problem’s
solution—different stakeholders have different views of what the problem
is and appropriate responses; (3) interdependencies and multi-causality—
there may be conflicting goals for those involved; (4) attempts to address
wicked problems often lead to unforeseen consequences and even new
wicked problems—wicked problems exist in complex systems with unpre-
dictable, emergent behaviour; (5) unstability—understanding of the prob-
lem is constantly evolving; (6) having no clear solution, no right or wrong
response, although there might be worse or better responses; (7) socially
complex—it is social complexity, rather than technical complexity, that is
overwhelming; (8) no clear responsibility of any one organization—these
problems cross governance boundaries; (9) involve changing behaviour—
with all the difficulties that poses; and (10) characterised by chronic policy
failure—they have become intractable, despite numerous attempts at solu-
tions (Rittel and Webber 1973; Australian Public service Comission 2007;
Riedy 2013).

3. For historical perspectives of interconnectedness in environmental philoso-
phy see Nash (1989).
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