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Abstract
We collectively face a constellation of complex and interconnected environmental, social, and economic
problems that threaten human and planetary wellbeing now and in the future. Learning that enables
students across all levels and settings of education to become change agents for a more sustainable
future, is widely expected to play a crucial role. However, “education as usual” with its one-way
transmission of information from teacher to passive learners, disciplinary silos, and high-stakes, facts-
based assessments, will not su�ce to equip learners with the knowledge and competencies needed to
address chronic and complex obstacles to sustainability. Forging a more sustainable path forward will
require rethinking of traditional educational systems that were designed for different times. It will also
necessitate a shift from traditional, teacher-centered pedagogies to strategies that nurture action-oriented,
experiential and re�ective learning in the face of complexity, uncertainty, and rapid change.

In this contribution, the re�ections of a British science teacher provide a �rst-hand perspective on the
disconnect between the international discourse on transformative learning for sustainability and
everyday classroom practice within the constraints of prevailing educational systems.

Introduction
Calls for more sustainable ways of living are gaining immediacy in the face of intertwined global
challenges and extensive and accelerating evidence that humankind’s current trajectory is un-sustainable
(e.g., [1, 2]). Complex global problems such as poverty, growing inequality, water scarcity, environmental
degradation, species loss, and climate change threaten human and planetary wellbeing now and in the
future [3, 4, 5]. “Embarking on the path of sustainable development will require a profound transformation
of how we think and act” ([6], p. 7). This can only be accomplished through learning that fosters critical
re�ection upon the prevailing worldviews and systems that promote unsustainable ways of living and
inspires and enables action for change [7, 8, 9, 6].

Education has long played a role in the global development agenda and has been said to lie at the heart
of the Sustainable Development Goals (SDGs), an ambitious “blueprint to achieve a better and more
sustainable future for all” [10, 5]. However, addressing complex and multifaceted challenges to
sustainability demands innovative thinking regarding the nature and purpose of education and learning.
“Education as usual”, which has been criticized for preparing students for life and work in service of
consumption and national economies, will not be adequate for the task [9, 11]. As noted by Stefania
Giannini, Assistant Director-General for Education for the United Nations Educational, Scienti�c and
Cultural Organization, “We are increasingly asking if what people learn is truly relevant to their lives, if
what they learn helps to ensure the survival of our planet” [12].

In this paper, the re�ections of a secondary British science teacher provide a �rst-hand perspective on
how the lived practice of teachers compares to international policies for sustainability education and
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illustrates systemic obstacles to providing both teachers and students with the kind of learning
experiences they need to lead for change towards a more sustainable future.

Background
A survey of the literature reveals a wide array of names for sustainability-related education, including
Education for Sustainability, Education for Sustainable Development, and Environmental and
Sustainability Education (e.g., [13, 14]). These and other terms are often used interchangeably, although
they may be interpreted differently. Although the desired content and methods of sustainability education
are debated, many agree that effective education for sustainability employs interdisciplinary, whole-
system approaches to learning that integrate curriculum content and organization with school ethos and
management, facilities and resource use, and community partnerships (e.g., [15, 16]). Education for
sustainability provides learners, both teachers and students, with “an inspiring mission – to participate in
creating a sustainable future” ([16], p. 43).

Education for Sustainable Development (ESD) is described as “holistic and transformational education”
which addresses learning content and outcomes, pedagogy, and the learning environment [17]. ESD is the
most widely-used phrase in the international discourse about education, learning, and sustainability and
is a key component of the Sustainable Development Goals [13, 18]. ESD calls not only for integration of
key topics such as climate change, disaster risk reduction, and sustainable consumption into the
curriculum but also for a shift in the teacher’s role from purveyor of knowledge to facilitator of learning
that helps students develop key sustainability competencies (Fig. 1). These competencies represent “the
attributes individuals need for action and self-organization in various complex contexts and situations”
and develop from an “interplay of knowledge, capacities and skills, motives and affective dispositions”
as the result of experience, action, and re�ection ([6], p. 10). 

Rieckmann [6] highlighted three key pedagogies for ESD that draw on ideas developed by [19] and
references therein, [20], and others and support learners in developing sustainability competencies
(Table 1).
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Table 1
Key pedagogies for implementing ESD.

Modi�ed from ([6], p. 55).
Pedagogy Description

1. A learner-
centered
approach

emphasizes the active development of knowledge through learning experiences
that require learners to re�ect on their own knowledge and learning processes.

2. Action-
oriented
learning

draws on Kolb’s experiential learning cycle with the following stages: 1. Having a
concrete experience, 2. observing and re�ecting, 3. forming abstract concepts for
generalization, and 4. applying them in new situations [20].

3.
Transformative
learning

learning that empowers learners to question and change the ways they see and
think about the world in order to deepen their understanding of it [21, 19].

How does ESD’s vision of experiential, re�ective learning that can transform both individuals and society
�t into the constraints faced by classroom teachers who work within current educational systems? The
following personal re�ections from �rst author Sally Parry, a science teacher with a geoscience
background who teaches at a girls’ comprehensive school in the outer suburbs of London, provide
insights into both an educator’s lived practices and students’ perspectives about learning for
sustainability. These contemplative observations: 1) serve as a launch point for consideration of �ndings
from the literature relevant to learning for sustainability and 2) furnish an opportunity to consider gaps
between international policy documents aimed at reorienting education to foster learning for
sustainability and the everyday realities of teaching within the limitations of current education systems.

A view from the classroom: re�ections of a British science
teacher
I have been thinking about sustainability, what it means to students, and whether we are adequately
equipping our young people with the information and skills they need to understand the underlying
causes of challenges to sustainability and take action to affect meaningful change towards more
sustainable ways of living. This is not a research study, but rather thoughts and observations from my
daily life in the classroom in which I consider:

the place of sustainability in the British National Curriculum

what is being taught about sustainability, how it is being taught, and how student learning for
sustainability could be strengthened

what the students appear to think about sustainability issues and how this compares to my own
ideas and preconceptions

how the school and the government could capitalise on students’ motivation to help shape more
sustainable societies.
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My school, located in the outer suburbs of London, is a larger-than-average comprehensive school for
girls with 1,500 students. It is located in an a�uent area and the proportion of pupils supported by extra
funding for disadvantaged students or who have special educational needs and/or disabilities is much
lower than the national average. During its last Ofsted (O�ce for Standards in Education, Children's
Services and Skills) inspection in 2017, the school was rated as “outstanding” in all areas. Academically,
it is a high achieving school and the Progress 8 score (the chief measure of school performance in the
United Kingdom) in 2019 was “well above average”.

In 2012 The Department of Education published guidance on the place of sustainability in United
Kingdom schools. According to “Top Tips for Sustainability in Schools” ([22], p. 1) “Sustainable
development means meeting the needs of all people now – including protecting the natural habitats that
are essential to our survival – without compromising the ability of future generations to meet their own
needs.” How are teachers meant to educate about sustainability? Well, “teachers help drive and embed
behaviour change through integrating learning about this area into teaching, both at a theoretical and
practical level. They can also be role models in changing behaviour, for example, by cycling or walking to
school” ([22], p. 4). That is good, as I walk to school and all my pens are stored in old biscuit tins, but not
all my colleagues are in a position to walk or use public transport. What about helping students
understand the fundamental science behind such pressing issues as resource management and climate
change? Will a better understanding of the relevant science enable and motivate students to make more
sustainable choices and lead by example?

Barriers to learning for sustainability - the curriculum
The assumption amongst many of my non-science based colleagues is that the curriculum covers
everything that the students need to know about sustainability. This is not unjusti�ed as the textbooks
used follow the national curriculum, but they are also very restrictive in how the content is delivered.
Learning objectives are often narrow and factual content is prioritised over the mastery of competencies
that enable students to engage in collaborative problem-solving around challenges to sustainability.

In England the National Curriculum [23] includes sustainability topics within science and geography. The
following are to be covered within the science curriculum at KS3 (Key Stage 3; ages 11–14) [24]:

Earth as a source of limited resources and the e�cacy of recycling

the carbon cycle

the composition of the atmosphere

the production of carbon dioxide by human activity and the impact on climate.

At KS4 (Key Stage 4; ages 14–16) sustainability-related content in science is expanded to include [24]:

evidence for anthropogenic causes of climate change

the potential effects of increased levels of carbon dioxide and methane on the Earth’s climate
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common atmospheric pollutants

the Earth’s water resources and obtaining potable water

life cycle assessments and the viability of recycling.

In the KS3 geography curriculum [25] students are meant to understand:

how human and physical processes interact to in�uence and change landscapes

environments and the climate

how human activity relies on effective functioning of natural systems

change in climate from the Ice Age to present

geological timescales.

Geography is not compulsory at KS4.

As a result of this structure, the core content on sustainability is spread over more than one school
department, with a disconnect between teaching the science behind sustainability challenges such as
climate change and consideration of the consequences and effects within the geography department.

For me, the basis of all sustainability education lies in understanding the geoscience behind the
resources we remove from the ground as well as considering how our electricity is generated. Crude oil
extracted from under the sea must seem a long way removed from the average teenager’s life in the
suburbs. It has led me to ponder on how much students know about where the things they use come
from. Do the students realise that their phones are ultimately unsustainable? At the current rate of
extraction, reserves of indium (used in touchscreens) will be exhausted in ten years [26]. These thoughts
have led me to re-consider my teaching approach in the science classroom. “Too easily, we can become
obsessed with the detail of individual lessons when in fact, they are only part of a greater whole” ([27], p.
5). I have become more aware of the importance of putting the topic I am teaching into an authentic
context that connects to my students’ world. This is consistent with recommendations of researchers in
sustainability education who emphasize the value of situating learning in real-world contexts that allow
students to link their learning to issues that matter them, their families, and their community [28, 29, 30].

Teaching some basic geoscience, such as the age of the Earth, the formation of the solar system, main
evolutionary dates and previous mass extinctions could, in my opinion, help to put current rates of
greenhouse gas emissions and species loss into context for students. This is important because key
Earth science topics (climate change, mineral and water resources, natural hazards) and skills (e.g.. an
understanding of geological time; the ability to work across different temporal and spatial scales;
interdisciplinary and systems thinking) connect to the environmental and socio-economic dimensions of
sustainability [31, 32]. However, Earth science is not well represented in our National Curriculum and is
either absent or of poor quality in many of the world’s schools [31, 32]. Learning key geoscience concepts
is essential to a holistic understanding of sustainability, but is it enough?

Barriers to learning for sustainability - the education system
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A fragmented curriculum is not the only barrier to learning for sustainability; the wider issues of school
�nances and high-stakes assessments must also be considered. I had the opportunity to speak to a
member of the senior leadership team, who told me that the sustainability-related issues within the
school have been discussed at the most senior level. It has been relatively simple to implement some
basic policies such as having recycling bins in every classroom and reminding staff to make a conscious
effort to turn off lights and projectors. Recycling bins have also been placed in the canteen. The school-
wide policy of covering books in sticky-backed plastic was also dropped this year over concerns of
generating more plastic waste. All this aligns with Department of Education’s guidance of staff modelling
good behaviour that promotes sustainability [22]. In addition, a senior member of staff worked with a
core group of year 11s (age 15 to 16) to talk over their plans for a sustainability club and help them to get
the club up and running.

However, tackling issues such as using plastic cutlery in the canteen (a problem highlighted by the
students) is not always straightforward. The canteen has already seen an increase in costs due to the
new supplier this year and bringing in biodegradable wooden forks would only increase costs further as
they are more expensive than plastic. The use of metal cutlery is equally problematic in that the canteen
cannot accommodate all the students who wish to eat there and so they take their food away. The
logistics of getting the forks back into the canteen for washing up, particularly during the short break
time, is unworkable. In the past, students were leaving metal cutlery on the �eld, creating many more
problems. As with many schools, the buildings date back to 1926 and were not designed for the current
number of students. From general conversations with the maintenance team even the newer buildings are
not nearly as energy-e�cient as they were designed to be. An issue of some kind exists with every
building on site with little money to rectify the faults.

This relates to the larger issue of limited school funding and its perceived impact on the ability to
promote sustainability-related instruction, facilities, and practices. How do you reconcile spending more
money on addressing sustainability when the school’s budget is so tight that doing so would directly
affect day-to-day school operations and, ultimately, the students’ learning? Should the school be put in
the position of having to make such a decision? As a senior leader commented “What are we meant to
say to the students? We can be more sustainable, but you’ll probably get one grade lower in your GCSEs
(General Certi�cates of Secondary Education). What do you choose?” This is clearly a false choice,
however, as numerous studies have shown that education for sustainability enhances student
achievement (e.g., [16] and references therein). This is discussed further below.

My observations and experiences as a teacher, as recorded in the re�ections above, are consistent with
�ndings from secondary schools around the world. Taylor et al. (2019) [33] noted that implementing
sustainability education in secondary schools presents some unique opportunities and challenges.
Secondary students are nearing voting age, affording an opportunity to link their learning to “informed
and active participation in democratic processes such as voting, choices, civic and community
engagement” ([33], p. 104). However, several obstacles exist to implementing holistic, interdisciplinary
education for sustainability at the secondary level [34, 35, 33]:
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The secondary curriculum is commonly partitioned into “disciplinary silos”, making cross-disciplinary
collaboration and lesson planning di�cult

Sustainability-related instruction is commonly perceived as an “add-on” that must compete for time
within an already crowded curriculum

High-stakes testing narrows the curriculum and promotes “teaching to the test”

Few teachers have training in the content and pedagogy of Education for Sustainable
Development/Education for Sustainability.

Additional, widely-reported roadblocks to systemic implementation of teaching and learning for
sustainability include lack of funding, limited access to effective instructional materials, and school staff
members’ resistance to adoption of whole-school approaches to sustainability education (e.g., [15, 35]).

The perception that integrating sustainability education into the curriculum will negatively impact student
performance is widespread at my school in the midst of a global testing culture and its “focus on
standardization and high-stakes testing” and resulting “narrow view of what counts as teaching and
learning” ([36], p. 192). However, a synthesis of the results of studies from 18 countries to investigate the
role of ESD in quality education [30] “showed evidence that ESD improves test scores and helps achieve
other desired outcomes, such as improved student attendance and problem-solving skills” ([30], p. 233).
Although no countries claimed evidence for a cause and effect relationship between ESD and improved
test scores, eight countries “reported increased academic performance in ESD schools” ([30], p. 233), with
no reports of negative impacts of ESD on student performance. My teacher colleagues and senior leaders
in my school have not been exposed to this data.

Student perspectives - the sustainability club
Several students recently approached the head teacher to set up a sustainability club. This is something
that the school is extremely willing to support. The Department of Education states that “being a
sustainable school raises standards and enhances young people’s well-being. Research supports the idea
that this is because sustainable schools engage young people in their learning, thereby improving
motivation and behaviour, and promote healthy school environments and lifestyles” ([22], p. 1).

It is easy to make assumptions about what the students need to know and understand to help them make
informed decisions about sustainability-related issues. However, my preconceptions are based on my
education to postgraduate level rather than on the interest and experiences of the students. Listening and
talking to a range of students in the sustainability club and in my general science lessons was needed to
give me insight into what we are doing well and what needs further development.

Knowing that I have an interest in resource management and sustainability, students from the
sustainability club invited me to come along to their lunchtime meetings and were kind enough to allow
me to take notes of our conversations. I used the opportunity to chat with them about their views on
sustainability and what they wanted to achieve. All names have been changed when quoting their views.
The ages of quoted students are given in parentheses.
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Firstly, the students from the sustainability club told me how important the issue of climate change is to
them. Jess (14): “It is very important; most adults don’t realise how important it is. They don’t understand
the effects.” Beth (14) added that “No teachers care, it is not a pressing issue for them.” So, in their eyes
we are already failing them. This would suggest that the school curriculum is not helping students learn
about climate change and other challenges to sustainability, especially if they don’t believe their teachers
have any engagement in the subject. The students must be learning about climate change outside of the
formal educational setting.

I spoke to members of the sustainability club to ask where they learn about sustainability-related issues.
Amelia (15) remarked that “It is easy to �nd the information; I just need to watch a David Attenborough
programme on TV.” Megan (12) said that “I haven’t learnt anything at school about climate change.” This
comment was followed by a description of the ozone problem and global warming which she claimed
she had learned at school, but it is not in the curriculum. Even in year 13 (ages 17 to 18), most students
cannot distinguish between the thinning of the ozone layer and greenhouse gas emissions leading to
climate change.

Most students agreed that social media are their main source of information and, apart from Greta
Thunberg’s Instagram account, I could not elicit the exact sources. When questioned about the main news
websites in the United Kingdom, no one said that they visited one on a regular basis.

One older student did mention an increase, over the past eighteen months, in the number of school
assemblies that address unsustainable practices. These assemblies featured selected clips from the
“Blue Planet” series [37]. Watching videos about plastic pollution clearly shocks the students into thinking
about their own habits. However, when talking to the younger students before teaching the relevant
section in the curriculum, none could state how plastic is produced, or name the raw material from which
it is made. “What I really need to know is how harmful plastic actually is” (Ellie, 13). She was quite
perplexed when I tried to explain that we do not yet fully understand its impact, suggesting that students
are unaware of the complexity and uncertainty inherent in the many obstacles to sustainability.

These students are more knowledgeable than their peers in that they could easily list predicted
consequences to the planet if no action is taken to address climate change and other pressing obstacles
to sustainability. However, they �nd it di�cult to describe how their knowledge could be applied to help
mitigate these problems. The implies that the students have learned about unsustainability and its
consequences, but are not being provided with learning opportunities that develop their ability to
contribute to a more sustainable society. This suggests the importance of modifying the curriculum to
include experiences that engage students in collaborative, project-based learning focused on problem-
solving around sustainability issues that matter to them. I also gained the impression that, despite their
keen interest in making more sustainable choices, students are reluctant to be seen as the �rst to make
changes to their lifestyles.

The students from the sustainability club claim to be happy with the sources of their scienti�c
information, but not with their learning in school as it relates to understanding unsustainable ways of
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living and taking action to change them. A small group of younger students in the sustainability club
declared that “people need to be taught about the power of consumption and the consequences of using
resources.” Olivia (14) decided that “we need to teach people earlier and more (about) what’s happening.”

As noted earlier, sustainability concepts are currently scattered across different departments, with the
majority residing in science. The students have expressed the opinion that sustainability-related learning
would be far more effective if connected across the curriculum. The students told me that “We need to
learn it in PSHE.” [38]. This suggests an awareness that addressing challenges to sustainability requires
consideration of the social and economic dimensions of the problems as well as a scienti�c
understanding. This is an ideal opportunity for the students to be involved in planning for curricular
change to ensure that we address key topics and issues of importance to them. We could take the
opportunity to pull together all the strands into a coherent set of lessons that cover the science, history,
geography and politics. However, is a more cohesive, interdisciplinary approach to delivering content
likely in itself to inspire change towards more sustainable choices? The literature clearly shows that
acquiring more information does not guarantee behavioural change (e.g., [39] and references therein). To
become agents of change for a better future, students must be given opportunities to engage in action-
oriented, experiential learning and to apply their learning in real-world contexts.

The school’s sustainably club provides an excellent opportunity to engage students in problem-solving
around unsustainable practices at their school such as the use of disposable plastic utensils and energy
ine�ciencies. We need to encourage the students to make changes themselves and to experiment with
which solutions prove most effective. It was suggested to students in the sustainability club that they
could lead by example. They were unhappy about using the disposable plastic cutlery in the canteen, but
could they not bring their own and take it home to wash up? Where do their responsibilities lie?

The club members have proposed to hold a “sustainability week” at school next January and have
decided to run a different activity on each day of the week, with speci�c tasks that are designed to help
their fellow students consider the environmental impact of their choices. Examples include a plastic bag-
free day with reference to countries such as Rwanda that already have a country-wide ban on plastic
bags [40] and a mobile phone-free day with supporting calculations to show the accompanying reduction
of its carbon footprint.

Finally, the students are aware of the need to look beyond their school to investigate the political and
societal dimensions of barriers to sustainability. However, students are telling us that they don’t
understand how the government works. Only �ve of my form of thirty 15-year-olds could name the local
MP (Member of Parliament), despite his having held cabinet positions and being the subject of
international news articles. I would hazard a guess that most adults could not explain how Parliament
functions, either. This is something we should address, as a school, to prepare students to make informed
decisions in the future and help them to develop a sense of responsible citizenship.

The students I spoke to voiced their frustration that, in their view, the older generations do not appear to
care about or acknowledge their concerns. They want to be led by example and be given actual tasks to
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do and guidelines to follow. Sarah (16) “Why can’t the government have an ad campaign on
sustainability, with proper things to do; we never hear anything about it from them.” One comment from
Abby (16) really caught my attention: “Sustainability is only for the elite – being vegan is for posh people.
Privilege is being able to make choices”. These remarks suggest that students are not con�dent in their
own abilities to effect change.

The students are very aware of how human activities are threatening Earth’s capacity to support people
and other living things. Many are fully engaged with the issues around unsustainable ways of living and
want to learn what can be done to mitigate the unfolding climate emergency and other urgent problems.
Students seem to feel that the main barrier to a more sustainable future is that adults are not doing
enough to address unsustainability and the school is not providing the information they need to take
action and help promote more sustainable lifestyles.

Students’ dedication to the cause is another factor to consider. Even the most concerned are reluctant to
make the changes that they know can make a difference. As a school we have to take some
responsibility for the fear of being seen as a “geek”. However, the students need to “put their money where
their mouth is” and take the �rst steps to adjusting their lifestyles. It may be to wise to consider the
dilemmas posed of “jumping on the bandwagon” of a cause without full understanding of the issue.
When students who attended a climate march in London were asked about what they were protesting,
they could not give details. As a school, we need to address the fact that we are not providing students
with the information they require and the learning opportunities they need in a way that is accessible.
Most are turning to social media as their main source of information, are unable to discern the scienti�c
facts from the �ction, and are unsure about how to translate knowledge to meaningful action to counter
climate change and other issues that will have profound impacts on their futures.

It must also be noted that not all students are interested in sustainability as a topic and have not been
exposed to the concept of sustainability as an aspiration for a better future for humans and the planet.
Making learning for sustainability a more integral part of the curriculum could help to engage more young
people. The students’ suggestion of a sustainability-themed module that covers all the strands of science,
politics, history and geography is a very good starting point for development of interdisciplinary learning
experiences. However, the responsibility of writing the lessons and developing new, sustainability-focused
curriculum should not lie with the schools and their already over-worked teachers. The national
government, which develops the curriculum, needs to provide a clear policy and give guidance for how to
systemically integrate cohesive, interdisciplinary education for sustainability. Of course, funding is a key
issue, both for schools overall and in the form of dedicated amounts for each school to introduce a
central sustainability policy. However, once implemented, education for sustainability should be no more
expensive than education for unsustainability [41].

Rethinking teacher education to support to learning for
sustainability



Page 12/17

The need or a more cohesive approach to education for sustainability at all scales, ranging from
individual lesson plans to school site operations such as food service and energy use, to national policies
concerning curriculum and assessment, is a recurring theme of the re�ections above. Research shows
that student learning is transformed as much by student-centered Education for Sustainable
Development pedagogies that “stimulate students to ask questions, analyse, think critically and make
good decisions” as it is by sustainability content ([30], p. 231). Student-centered, collaborative learning
experiences anchored in real issues help to cultivate sustainability competencies and develop students’
con�dence in their abilities to take action and lead for change [6, 42].

However, translating the learned-centered pedagogies of Education for Sustainable Development to
classroom practice asks a great deal of already overworked teachers, most of whom have not received
preparation that addresses both the content knowledge and innovative teaching practices that comprise
ESD [42, 43]. For teachers to serve as effective agents of change who can support student-centered,
experiential learning, they “need the chance to develop the necessary competencies along their own
educational pathway” ([44], p. 821). Meaningful change towards a more sustainable trajectory will require
more than giving teachers and students opportunities to acquire factual information about sustainability.
They must be given opportunities to construct and apply their own understandings of sustainability and
engage in re�ective and responsive teaching and learning that leads to transformative change.

Conclusions
Understanding systemic barriers to learning for sustainability is an important step in �nding more
effective ways to implement holistic approaches to sustainability education [35]. Learning that enables
critical re�ection upon current worldviews and systems that perpetuate unsustainability is essential to
�nding a more sustainable trajectory. However, as illustrated by the re�ections above, traditional curricula,
assessments, and teaching methods are ill-suited to the task of providing students with transformative
learning experiences that support development of the knowledge, skills, and competencies needed to act
as change makers.

For transformative change to take place, both teachers and students need opportunities to engage in
interdisciplinary, solutions-oriented, participatory and collaborative learning experiences that foster new
ways of thinking and inspire action that moves individuals and society away from unsustainable
practices. This will require both the efforts of highly-motivated educators and a holistic, whole-system
approach that integrates sustainability concepts and pedagogies into curriculum, assessments, school
site operations, initial teacher preparation programs, and ongoing professional development for
educators.
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Figure 1

Key competencies for sustainability (abbreviated). Source: ([6], p. 10).


