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ABSTRACT

The National Climate Education Action Plan (NCEAP) included 9-actions. Action 2:
develop an initial teacher (pre-service) education framework for embedding climate
change and sustainability education responding to needing a climate action pedagogy
to address the requirements of UK National Policy and Department for Education pol-
icy paper ‘Sustainability and climate change: a strategy for the education and child-
ren’s services systems’ (Department for Education, 2022).

This paper presents a research project for implementing a framework across three
age phases: early years, primary and secondary (2022-23). It explores the development
and alignment of teaching to incorporate understanding of climate and su-stainability
education enabling climate action.

A qualitative approach was employed, drawing on surveys, reflective statements
and interviews. Using thematic analysis the reflective statements from 10-teacher edu-
cators and a student focus group were analysed along with a student end point sur-
vey responses from 79 pre-service teachers. Exploring the extent to which the
framework had facilitated the development of pre-service teachers’ understanding
about how to teach climate change and sustainability education.

The findings suggest that, whilst the sample size was small, there was the potential
to embed climate change and sustainability education using a flexible framework,
underpinned by thinking related to competencies across different initial teacher edu-
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Further research is needed to explore how this framework is applied and contex-
tualised, and the impact it has in developing self-efficacy and competencies. An
exploration of early adopters as part of a Delphi study or survey might help to con-
tribute to this important area of research.

1. Introduction

With issues being faced around the world due to climate change, there is a need to find ways to tackle
this in collaborative and jointly responsible ways. Together, we can be empowered to find solutions and
make change happen. Whilst there appears to be a great deal of literature pertaining to other related
areas of climate change education (Jorgensen et al, 2019) we see a lack of high-quality research into
specific climate change and sustainability education related to school settings and pre-service education
(Field et al., 2019). This research aims to unpack insights into what might be possible within existing
structures and systems through the implementation of the newly designed framework.

This work is being led by a University with a mission to scale up climate education through the set-
ting up of a network of national experts as part of the National Climate Education Action Plan (NCEAP).
The action plan was referred to in the Department for Education’s Sustainability and Climate Change
Strategy (Department for Education, 2022). One of those actions was to develop a pre-service Climate
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Change and Sustainability Education (CCSE) framework for initial teacher education (Supplementary
Appendix A) (Majid et al., 2022, 2023).

The conceptual and theoretical thinking in this paper exemplifies the need to develop climate change
and sustainability education competencies to narrow ‘the gap’ between knowing about climate action and
being able to adopt the values to act. This study includes reflective statements from teacher educators
involved in the delivery and adaptation of the CCSE framework; a pre-service teacher focus group; an end-
point survey with pre-service teachers. These data sets will exemplify the successes and challenges of
adopting such an approach; whilst offering potential insights to others adopting the framework.

2. Conceptual and theoretical thinking

2.1. Introduction

The conceptual thinking of the Climate Change Sustainability Education (CCSE) framework is under-
pinned by the need to develop CCSE (metacognitive) competencies (Figure 1), as outlined by Hanisch
and Eirdosh (2023). Scholars such as de Haan (2006) presented competency frameworks in relation to
school children; Brundiers et al. (2021); Lozano et al. (2017) and Wiek et al. (2011) presented them in
relation to students in higher education. Whilst the work by Sleurs (2008), Strachan (2012), UNECE
(2012), Bertschy et al. (2013), Rauch and Steiner (2013), Cebridn and Junyent (2015), and Vare et al.
(2022) were all focused on competencies in relation to educators in higher education. But there was no
consensus on what a framework for competencies should look like. Hanisch and Eirdosh (2023) high-
lighted the importance of the integration of the cognitive, behavioral and social-emotional dimensions
in developing knowledge, skills values and attitudes, represented in Figure 1 below. Imara and Altinya
(2021, p.2) completed a comprehensive overview of competencies in teacher education (Supplementary
Appendix B) over a 10-year period, and noted the key competencies of systems thinking, future thinking,
critical thinking, cooperation, normative and evaluative, self-regulation, self-awareness, anticipation, stra-
tegic and integrated problem solving (Hanish & Eirdosh, 2023). We sought to apply some of these
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Figure 1. Developing Metacognitive Competency through the integration of conceptual understanding and the practice
of adaptive flexibility (taken from Hanish & Eirdosh, 2023, p.9).
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The Gap: development of self-efficacy

Knowledge through metacognitive competencies Value Action

Figure 2. The gap — competencies approach in moving between knowledge action and value action (figure created by
the authors).

competencies thinking to the CCSE Framework. Sass et al. (2020) refers to these competencies as the
flexibility and confidence in own’s own ability to influence with a passion to act and this is what we had
hoped would be achieved by building others’ understanding and ability to do this.

In considering the development of self-efficacy as the behavioural change or action required to move
between the knowledge about the action to make change towards the value of taking action, Education
for Sustainable Development (ESD) must focus on the cause of that behavioral change and less on
changing those values and attitudes (Arbuthnott, 2023). Through conceptual understanding and adap-
tive flexibility one can work within this area of metacognitive competencies and move between ‘the
gap’ of knowledge action to value action (Figure 2).

The conceptual thinking influenced the theoretical thinking in that there was the need to develop a
community of practice (Wenger, 1998) for implementing the CCSE Framework. The core team who had
developed the framework were part of that community of practice. The initial teacher education pro-
gramme directors built their understanding of the CCSE framework, and own metacognitive competen-
cies, through legitimate peripheral participation and socially situated learning.

2.2. Pre-service education CCSE framework

The CCSE framework was designed to focus on three pillars of positionality, climate justice and personal
action (Figure 3) because the challenge for educators is often where and how to integrate CCSE (Ho &
Seow, 2017). This CCSE framework allows educators and pre-service teachers to reflect on this and pro-
vides opportunities for discussion and sharing of ideas about ways to embed it.

Furthermore, it was underpinned with the need to enhance the knowledge, attitudes, values, behav-
iours and competencies (Figure 4) of pre-service teachers and teacher educators so they become more
equipped to teach CCSE in schools and settings.

Focusing on improving self-efficacy, the framework’s aim is to increase knowledge of climate educa-
tion and climate action pedagogy and to inspire pre-service teachers to go into their schools and set-
tings with confidence to promote climate action. Sterling (2001) proposed five pedagogical approaches
are important for education for sustainability (ESD) and underpin the CCSE framework’s ethos: critical
reflection, systems thinking and analysis, participatory learning, thinking creatively for future scenarios
and collaborative learning. Mula et al. (2022) support Sterling’s thinking (Sterling et al., 2017) that a com-
petencies approach can help leverage pedagogical approaches to ESD.

An additional goal of the framework is to reduce eco-anxiety of young people through the modelling
to pre-service teachers from teacher educators, of how to react to, and address misconceptions or
apprehensions regarding climate. Then, as a result, these observed and learnt behaviors can be cascaded
through the pre-service teachers into schools and settings through their own pedagogical practice
(Kempster, 2009).

Whilst there is a variety of anecdotal insights into teacher training programmes promoting some
aspects of climate change education, what is not clear is the extent to which this is pedagogical content
knowledge. Winter et al. (2022) found that educational institutions are not sufficiently preparing pre-ser-
vice teachers to teach this topic and argues for a curricula focus which centres on community, benefit-
ting both schools and training teachers, promoting a more consistent approach.



4 J. A. REED JOHNSON ET AL.

Pillar 1

L 2
Climate
Education
9

What is climate education & why is it
important?

4

Considering ones’ own view of climate
education (positionality) .

4

What do you know about climate change?
How does it make you feel? Have you
seen it being taught and how?

L 4

How do you feel your subject/age/phase
fits into this? What is your
positionality as a
secondary/primary/early years teacher?
Where does your subject specialism fit

Pillar 2

2
Climate
Justice
9

What is climate justice & how can it be
explored?

L 4

Exploring what is climate justice? The

intersectionality of climate justice to

be explored and the impact of this on
individuals (UN, 2015) .

A4

Exploring climate justice allows us to
adapt a people-centred approach to
ensure representation and inclusion

when exploring inequalities. The
poorest 50% of the world, those most
vulnerable to the ravages of climate
change, was responsible for just 7% of
global greenhouse emissions between
1990 to 2015 (Oxfam, 2020). Yet the
richest 10% of the world’s population
is responsible for more than half. By
teaching climate justice, young people
can think critically

Pillar 3

A4

Action
9

Action & developing self-efficacy

L 4

Encouraging personal action from
students and pupils. How personal
action can ripple out into collective
local, national, and international
action (DFE, 2021).

L4

Metacognition and self-regulation
approaches to teaching support pupils
to think about their own learning more

explicitly (EEF, 2021). Providing
opportunities for young people to plan,
monitor, and evaluate their learning
through action projects can facilitate

learning.

into this?

L 4

Provoking thought, engaging critically
and reasoning why it is important to
explore the issue of climate change.

4

Exploring the key drivers for this
initiative.

Figure 3. The three pillars: ITE framework CCSE (Adapted from Majid et al., 2022).

« Cause and consequences (local, global) of CC (IPCC; 2021). Climate education and
sustainability education, links.

Knowledge

< Mitigation and adaptation (Thew et al., 2021)

Attitudes, Values
and behaviours

« Developing affective and behavioural skills
« Facilitate approaches that support the cultivation of Global citizenship (Thew et al., 2021)

« Developing systems thinking, strategic thinking, collaborative competency, critical
thinking, self-awareness and integrated problem-solving (Ojala, 2016)

« Support learners to critically engage with new information as it emerges and assessing
trusted sources- what level of confidence should | attach (Thew et al., 2021).

Competences

Figure 4. Underpinning aims & objectives to develop through the pre-service teaching CCSE Framework (adapted from
Majid et al., 2022, Majid et al., 2023 and Reed Johnson, 2023).

The CCSE framework purposefully sought to develop a pedagogically focused approach, as it was
revealed by Boyes and Stanisstreet (2012), that an increase in knowledge does not necessarily lead to
behavioural change, which is the core purpose of this framework. This ‘knowledge-behaviour’ gap
(Wibeck, 2014 and Arbuthnott, 2023) is referred to in Figure 2 above.

It is affective responses that drive climate change related behaviours (Brosch, 2021) and these tend to
be encircled by more holistic,c comprehensive and transdisciplinary approaches (Long & Henderson,
2023). Indeed, Field et al. (2019) advocate courses to be continually modified as a collective
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understanding of CCSE evolves. This helps create a transformative approach centring on climate justice,
agency and collective action (Kwauk & Case, 2022), exactly what the CCSE framework was designed to
achieve.

3. Literature review
3.1. Introduction

Climate change education is still a developing area in terms of what it constitutes (A. Reid, 2019). We
can see this from the views raised by various scholars, such as Asshoff et al. (2021) noting that research
in this area has focused on knowledge and understanding of climate literacy. Field et al. (2019) suggest
that the lack of climate change research in the field of pre-service teaching may be due to the fact there
is a lack of training in this area more generally. Busch et al. (2019) highlight the idea that when a per-
son’s understanding and acceptance of climate change is happening, only then are they able to act.
Bangay and Blum (2010) previously said that mitigation strategies were often neglected in education.
This resonates with the ideas raised by Winter et al. (2022), discussed earlier. The review of pre-service
teaching around climate education by Cebesoy (2019) found that training teachers were either unpre-
pared to teach this important topic, or that they were conveying misconceptions (Cebesoy, 2019) due to
lack of confidence or knowledge. Often, provision of CCSE training may be related to developing envir-
onmental awareness through short-term outdoor environmental programmes which may be ineffective
in developing increased teachers’ environmental awareness and sensitivity to the natural environment
(Okur-Berberoglu et al., 2015).

Foran et al. (2018) stated that for university educators there is a sense of urgency that is driving the
integration of climate change teaching, which can lead to higher levels of climate anxiety in students
(Galway & Field, 2023). Demant-Poort and Berger (2021) conducted a research survey in Canada and
Greenland with education students and identified a need for more knowledge-based causes of climate
change. This is contradictory to the findings of Winter et al. (2022) who argue for stronger pedagogical
approaches. Boon (2010) also suggested that climate change education in pre-service teaching often
leads to misconceptions, particularly in relation to the distinctions between climate and weather.
Anderson (2012) previously noted the need for more learning in the situated community context to
stimulate action orientated and participatory learning (Mallon, 2015). This is reinforced by Berger et al.
(2015) who championed action and hopeful approaches to stimulating student imagination in relation
to collective action.

Indeed, the development of competencies is interlinked with the values, behaviours and attitudes
that people have as well as one’s own positionality, which individuals are encouraged to explore
through the CCSE framework. In a study by Mula et al. (2022), it is suggested that there is a need to
move from teacher-centred learning towards student-centred learning to develop values, attitudes and
behaviours through a competencies approach. ESD competencies noted by the Advanced Higher
Education Academy (2021) include systems-thinking, future-thinking, problem-solving and collaboration.
This type of collaboration or collective action is essential in empowering young people to make change
particularly when there are [apparently] increasing levels of climate anxiety (Hickman et al.,, 2021). By
helping young people to engage in localised issues, it is possible to help them collaborate with their
community to integrate action elements which have impact (Ardoin et al., 2020; Hoath & Dave, 2022),
thus helping to reduce a young person’s climate anxiety.

3.2. Metacognitive competencies

Hanisch and Eirdosh (2023) describe metacognition education as the cognitive process of making sense
of knowledge and then planning, monitoring, and regulating. This would allow educators to engage
learners with both science and the effects of climate change, whilst tapping into the cognitive tools of
problem solving, critical thinking and decision making (Vare et al., 2022).

Although climate change is discussed widely in social and mainstream media, attitudes are often
polarised (Falkenberg et al, 2022). Thus, the use of metacognitive approaches, known to increase
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students’ ability to adapt their learning to novel tasks and contexts are beneficial (Palinscar & Brown,
1984). Sterling et al. (2017) said: ‘sustainability competencies can be a starting point to leverage peda-
gogical transformation and stimulate fundamental systemic changes in educational organisations’ (as cited
in Mula et al., 2022 p.185).

It is these metacognitive competencies that integrate the conceptual understanding of how humans
behave along with practicing adaptive flexibility in responding to everyday experiences. It is through
structured metacognitive practice that a student’s level of resilience thinking is improved (Spellman
et al,, 2016) and through problem-focused and meaning-focused strategies, pro-environmental behaviour
can be enabled (Ojala & Bengtsson, 2018).

Luo and Zhao (2021) suggested that by engaging students in discussions about global warming
where they are exposed to opposing views, then educators can incorporate communication tools to fos-
ter these metacognitive processes. Techniques such as considering one’s own and others’ positionality;
reflecting and discussing both aspects, is also a similar way for developing these communication tools.

3.3. Self-efficacy

Enabling ESD competencies encourages greater self-efficacy. Self-efficacy, as a dimension lends itself to
categories (or themes), taken from Bandura (1977, 1986, 2000), such as agency, mastery, modelling,
problem solving, self-belief/confidence, motivation and these will initially be defined in Supplementary
appendix C. These different dimensions of self-efficacy need to be developed through the underpinning
competencies in responding to climate change or other sustainability issues (AHE, 2021; UNECE, 2012;
UNESCO, 2020).

Bandura (1995) defined self-efficacy as being developed from four major forms of influence: mastery
experiences, vicarious experiences, social persuasions, and physiological and emotional states
(Chichekian & Shore, 2016). It affects how one approaches goals, tasks, and challenges based on a per-
son’s own self-belief. Hence the need for the framework to help pre-service teachers to reflect on their
own positionality, values, and beliefs in framing their initial self-efficacy and confidence in delivery on
climate education. Agency is a category of self-efficacy and described as the ability to act, as described
in Supplementary appendix B. That action is possible through the development of competencies.

Self-efficacy significantly influences the ability that a person holds to face challenges in a competent
manner through the choices that they will make. This effect is particularly apparent about behaviours
that impact on the investment an individual may have when dealing with tricky or complex subjects e.g.
climate change. Indeed, in a systematic review of 82 studies of teachers’ self-efficacy, it has been sug-
gested that teacher self-efficacy influences both the motivation and interest of their students (Morris
et al.,, 2017).

Motivation depends on having both knowledge and a sense of agency (Deci et al., 1991). By partici-
pating in learning about climate change and how to act one can develop a sense of hope. One is moti-
vated to act, as has seen possibilities within their own social situation. This is how students can be
encouraged to understand and be motivated by exploring the global issues of climate change and the
impact it has both globally and locally. The literature focused on this development of agency is limited
but Hansen et al. (2021) found that there were some studies that look at the agency in relation to cli-
mate change in university students. This is where Winter et al. (2022) suggested that educational institu-
tions should be equipping both educators and students to be able to become change agents and then
to pass this learning on to the people they then go on and educator. In this way, we create a multiplier
effect in which teachers in the schools have the motivation, self-confidence and agency to become role
models when they themselves take personal action in relation to climate change (Schelly et al., 2012).

Self-esteem relates to what one thinks of oneself. High self-esteem means one has a high regard for
oneself. Self-confidence purports to how one believes one can achieve something. Bandura (1989) and
Schunk argued for the need to study peoples’ self-perceptions in different settings to see how they
respond and cope (Chichekian & Shore, 2016). If we relate this to teaching about climate change, then
teachers might think they have sufficient knowledge and understanding to do this as they studied
Geography at school. However, they may not be able to relate this understanding to the ideas behind
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social justice. So whilst they have a high self-concept of climate, they may not have high self-confidence
to teach it.

For the purpose of this study and the framework, the focus has been the emancipatory perspectives
of ESD which focus on critical thinking, collaboration, developing self-awareness and problem solving
that can all be listed as competencies (Figure 1). Pre-service teacher education should not just be about
transmitting knowledge related to climate education and sustainability but needs to encourage and fur-
ther develop critical thinking, inter and trans-disciplinarity approaches and collaboration (SDSN, 2020;
UNECE, 2011).

4, Research design
4.1. Context

The CCSE framework development (initial development phase November 2021-May 2022) was led by an
educational institute in HE and implemented for this research between September 2022 to June 2023.
The institute is highly regarded for Education in the UK (The Guardian University Guide, 2024). It offers a
range of educational programmes, including Undergraduate and Postgraduate Teacher Training courses
leading to recommendation of Qualified Teacher and Early Years Teacher status (DfE), working with over
400 partnership schools and settings through the phases of Early Years, Primary and Secondary and a
multi-disciplinary approach. Supplementary Appendix C shows the spread of programmes, phases and
subject specialisms involved in this study, as well as those from other providers. The draft framework
was introduced to programme directors, who formed the community of practice. During that process
the core team who had developed the initial framework gained feedback and in May/June 2022 the
core team members liaised further with programme directors and their teams, to help them consider
how each programme would use it in a contextually relevant way. It was through this process of legitim-
ate peripheral participation that they were able to build their own understanding whilst also embedding
it across their programmes.

The use of the CCSE framework was designed to facilitate communication about ideas for embedding
climate and sustainability education across pre-service programmes. The research adopted a qualitative
research approach. The data collection tools: survey, focus group, reflective statements, were designed
to understand the teacher educators’ experiences of adapting the framework; whilst also understanding
the impact on pre-service teachers (see Supplementary Appendix D).

4.1.1. Research questions:

1. To what extent do the pre-service teachers (students) feel that the CCSE framework has allowed
them to develop their understanding, competencies and confidence in delivering CCSE?

2.  What are the perceptions and reflections of teacher educators in relation to developing the know-
ledge, values, behaviours, attitudes, competencies and confidence of pre-service teachers (students),
and to what extent can it facilitate the advancing of their thinking in delivering CCSE in their school
settings?

3. How does the development of knowledge, values, behaviors, attitudes, competencies and confi-
dence relate to the development of self-efficacy?

This study brings to the surface the extent to which pre-service teachers may be prepared to develop
understanding about climate change and action in pupils in their teaching, through the perspectives of

pre-service teachers and teacher educators engaged in this training through this study (2022-23).

4.2. Data collection tools

A mix of data collection tools were employed to gather data from both pre-service teachers involved in
the study and the teacher educators who taught the sessions. Supplementary Appendix E sets out the
phases of the data collection and the tools used to collect data sets across one academic year:
Programme Directors were guided in adapting the framework to suit their existing programmes. A
schedule for each programme was developed, with teacher educator training sessions, resources for
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taught sessions being shared between teacher educators, and guest speakers provided to ensure the
teacher educator could build their own confidence in delivering programmes on CCSE. The sample of
participants and pseudonyms used are shown in Supplementary appendix E

4.3. Data analysis

The data collated for this study was analysed using descriptive statistics and thematic analysis.
Qualitative thematic analysis (Braun & Clarke, 2006) was employed as the process for analysing the data
from the comments from both the Phase 1 and 3 surveys, the reflective statements from teacher educa-
tors (Phase 2 A), the comments from the focus group with pre-service teachers (Phase 2B) and the survey
reflections from teacher educators (Phase 3). This analysis method was selected to make sense of this
rich data in relation to the key areas of interest; agency and self-efficacy (of which agency is an aspect
of). A deductive method of thematic analysis required considering the pre-determined categories. These
emerged from the definitions of self-efficacy described in the literature review. The dimension of self-
efficacy (Supplementary appendix B) then allowed categories and descriptors to be identified which
were assigned to the competencies (Supplementary appendix F & G). These competencies were drawn
from the metacognitive competencies. As part of this process the research team familiarised themselves
with the data and coded it. The quantitative data from the end point survey of pre-service teachers
(Phase 3) were analysed through descriptive statistics and presented as bar charts. This process was
used to demonstrate trends and patterns that had been achieved by the end of the pilot phase, which
was a small-scale study.

4.4. Ethical consideration

BERA guidance informed the ethical approval processed through the University ethics committee. Ethical
approval was gained prior to the start of this study. Supplementary Appendix D highlights the phases of
the data collection. All pre-service teachers and teacher educators were presented with a project infor-
mation sheet and consent form. This detailed the ethical process, their role in the project, and their
rights to withdraw. Academics delivering the framework were asked to complete their reflective state-
ments on a form after they had taught their sessions. The survey, online, included a consent statement
that was completed via a tick box before the questions could be answered. Again, consent was sought
and provided by all participants.

5. Results
5.1. Introduction

This section presents the findings of the extent to which the pre-service teachers (students) felt that the
CCSE framework had allowed them to develop their understanding, competencies and confidence in
delivering CCSE (Question 1, Section 5.2). Then, presents the pre-service teacher perspectives of how
they have advanced their thinking through the work done in applying the framework (Question 2,
Section 5.3). We explored this through the teacher-educator reflective statements. The study then looks
at the lens of self-efficacy and how it links to the development of confidence and competencies
(Question 3, Section 5.4).

Table 1 illustrates the taxonomy of categories of self-efficacy emerging from the deductive analysis
from reflective statements, surveys and focus groups and used in exploring each research question.

5.2. To what extent do the pre-service teachers (students) feel that the CCSE framework has
allowed them to develop their understanding, competencies and confidence in delivering CCSE?

The data illuminates the extent to which this framework enabled pre-service teachers to develop their
understanding, competencies and confidence are shared below.
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Table 1. Taxonomy of categories of self-efficacy emerging from deductive analysis from reflective statements, focus

group and survey.

Category Relates to competencies

Description (adapted from
Supplementary appendix C)

Example quote

Agency Design thinking.
Evolutionary thinking
Critical thinking

Mastery Evaluation
Interdisciplinary thinking
Systems thinking
Future thinking
Cooperational
Growth mindset

Student agency and learning
have a circular relationship.
They play an active role in
deciding what and how they
will learn, demonstrating
motivation. Development of
agency is relational.

Mastery builds confidence in
students and thus creates a
desire to build on current
skills and thus acquire new
knowledge

TE1: ‘Students were presented
with resources which could
spread misconceptions and
discussions about why this
might be were detailed.’

TE4: ‘A discussion about ‘tricky
questions’ that may arise
from children were
considered, alongside
misconceptions that children
(and adults) may have and
how they could be
addressed.’

Pre-survey: Student A: ‘Il would
love to do something about
it in school. | definitely think
giving teachers/schools the
education and resources is so
important for us to be
successful.’

Focus Group: In charge of own
project, really engaged,
making own decisions
(talking about pupils in
school)

TE2: ‘Delivering the framework
has deepened my knowledge
in the intersectionality
between climate and social
justice and in terms of
sources of information on the
impact of climate change on
the global south.’

TE3: ‘We touched on some
broader socio-economic
issues and concepts such as
political ideology, capitalism,
developing vs developed
economies, and issues of
poverty and deprivation, all
within the context of
analysing the limitations
individuals, societies, and
countries can face in taking
affirmative action against
climate change.’

TE6: ‘Encouraging students to
work cross subjects, in order
to appreciate the knowledge
and skills from other
disciplines.’

Pre-survey: Student D: ‘I think it
is incredibly important to
make children aware of what
is happening in the world
and how they can start to
make changes to improve
this situation.’

Focus Group: Practical input,
prior knowledge, prior
training and experience,
constructivist teaching model,
collaboration

(continued)
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Table 1. Continued.

Category Relates to competencies

Description (adapted from
Supplementary appendix C)

Example quote

Modelling (doing) Systems thinking
Intellectual humanity
Design thinking. Evolutionary
thinking

Problem-solving Evaluation
Future thinking
Systems thinking
Interdisciplinary thinking
Design thinking
Cooperation

Modelling as an approach to

teaching and learning may
affect elevated levels of self-
efficacy and agency in
learners because the threat
level of understanding
complex and confusing
information is reduced,

Problem-solving/problem-based

learning creates opportunities
for learners to develop their
agency by making sense of a
problem at the edge of their
learning.

TE6: ‘Art/artefacts/sculptures
were produced to make a
statement relating to plastic
pollution and the impact on
the countryside in the UK.

TE7: ‘The students are now
aware of the problems faced
by British farmers and those
teaching Food in schools will
certainly be building this new
knowledge into their
teaching.’

Pre-survey:Student E: ‘Some
subjects lend themselves
more to the content of
climate education, but it can
and should be incorporated
into all subjects.’

Focus Group: Vicarious
experience, reusing waste to
make new practical products,
linking to real life, student
demonstrator models of
work,

TE5: ‘Cross curricular awareness
of how different disciplines
can work together to build a
deeper understanding of an
issue — in this CCSE, using
recycled materials to create
art inspired by British native
plants/insects.’

TE6: ‘... a deeper understanding
of each other’s concerns and
beliefs regarding
sustainability and climate
change.

TE3: ‘The key thinking
developed by students,
centres on conceptualising
climate change and
sustainability at the micro-
meso and macro levels.
Specifically, reflecting critically
on individual, systemic and
socioeconomic geopolitical
(capitalism, developing
countries) roles and
responsibilities in taking
action.’

Pre-survey:Student G: ‘All subject
areas can include subject
material on CCSE to slightly
different degrees, and all
classrooms can be places
where actionable plans for
better sustainability can be
taught and discussed.’

Focus Group: Challenges,
dealing with complexity,
solving problems, noted a big
part of Design and
Technology, strategic
thinking, long term problems,

(continued)
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Table 1. Continued.

Description (adapted from

Category Relates to competencies Supplementary appendix C) Example quote

Self-belief/ confidence Self-regulation Students have the ability to TE1: ‘Many students commented
Evaluation complete tasks and achieve that they felt empowered to
Intercultural their goals go and take this topic into

school and teach it
confidently in the future.’

TE4: ‘A range of ideas were
shared with the students
about how they could take
small steps to empower
children to partake in
activities that can reduce
global emissions.’

TE3: ‘The session challenged
students to consider their
own views, beliefs and
thoughts on climate change
before examining the
importance of providing a
balanced view as an educator
and managing the dynamic
between personal and
professional.’

Pre-survey: Student I: ‘We need
to develop the understanding
of future generations to
protect our plant and make
informed choices in their
habits.’

Focus Group: Our opinions and
beliefs we have about
ourselves. Our overall sense
of worth and emotional
states. Positionality.

Motivation Growth mindset Motivation closely aligned to TE1: ‘Many students had already
Intellectual humanity agency and confidence. made personal changes to
Self-regulation their day to day lives with
Cooperation sustainability in mind. This

provided an excellent base
for knowledge development,
which students were keen to
put into action in the
classroom.”’

Pre-survey: Student K: ‘I want to
know more and how to teach
this effectively to encourage
pupils to consider their place
in this.

Student L: ‘As a trainee and
committed nature lover, it is
very important to address the
climate changing issues
wherever we can.’

Focus Group: Practical input,
project ideas, personal
importance, teacher educator
enjoyment, making it real life,
doing in and outside school.

5.2.1. Initial survey

Phase 1 of the data provided by 71 pre-service teachers from three different universities as outlined in
Table 1 (contextual information) has been discussed in a previous paper and showed that 84% of the
participants felt that they would like to be taught how to teach CCSE in schools (Majid et al., 2023), yet
their knowledge of government policy in this area (DfE, 2022) was scarce. Opinions on where CCSE
should be taught were mixed, with most respondents citing geography and science although interest-
ingly, all subjects were also mentioned. The topic of eco-anxiety was also prominent, as evidenced
through the quote below from the Phase 1 data:
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‘Climate change is an important issue and can be very, very daunting and cause anxiety. Therefore, it is
important to have children become knowledgeable about how they can help’ (Majid et al., 2023)

The respondents in this first survey indicated that most of their knowledge on CCSE stemmed from
their own research, yet they reported that they would like specific training on topics such as global
warming, energy, social responsibility, for example. Consequently, phase 1 of the evaluation provided
evidence of the will for pre-service teachers to be taught this information on their training courses and
added a deeper rationale for the need of the framework.

The following quotes give an indication of the mixed responses received:

‘Not much Geography relevance from what | can remember from GCSE’

‘It was not a big part of the modules | learned at GCSE, so most of my knowledge on the subject was self-
taught.”

‘During my time at secondary school | don’t remember studying climate change either in science and geography
and | dropped geography at key stage 4. However, based on my previous school experience teaching climate
change and the 5218* module | feel slightly more prepared as | have subject knowledge and pedagogical
strategy | could use to teach it.’

Some of the key positive findings were that 72% of respondents indicated that there does need to
be a comprehensive programme on CCSE and felt that climate education should be prioritised (62% or
respondents); whilst 75% of respondents believed it was also important to explore climate justice. 70%
of respondents indicated that every teacher should be involved in teaching climate and sustainability
education and across all subjects (68%) and that it should be prioritised in schools (66%) where the
training should be for both existing and training teachers (79%). There was an overwhelming belief
(84% of respondents) that there is a need for leadership and a whole school approach. The reasons
behind some of these responses were that respondents (74%) felt it was important for helping young
people to make decisions in their lives; and for promoting self-efficacy and critical thinking (84%
respondents). However, only 57% agreed or strongly agreed that this training should be part of their
pre-service teacher education programme, whilst 32% remained neutral.

5.2.2. End point survey

79 pre-service teachers from the three participating universities completed an end-point survey
(Phase 3) in addition to the initial survey (Phase 1) which aimed at exploring their perceptions of the
teaching of CCSE. The survey was completed by a mix of pre-service teachers from different phases and
subjects; but the majority of responses were from primary PGCE trainees (70%) with 20% responses from
PGCE Secondary trainees. Where trainees had studied geography or the sciences at key stage 3, 4 or 5
there were mixed views in terms of how this had prepared them for teaching CCSE.

73% who responded felt they had been supported to teach this through their university input whilst
27% responded neutrally, disagree or strongly disagree. In terms of how pre-service teachers felt sup-
ported through their school placements only 56% indicated that they had been supported through their
placements with the remaining 44% indicating neutral or disagreeing. 90% of respondents indicated
that they had engaged in university sessions.

Pre-service teachers shared that these aspects of their training were the most beneficial to them:

develop knowledge about what climate change is (76%).

understanding the consequences of climate change both locally and globally (73%).

Climate education was a useful way of discussing values and ethics in relation to social justice (76%)
understand how climate change links to sustainability (67%).

learning about the SDGs (63%).

understanding how to get learners to act and work with others in solving problems around climate
change and sustainability (65%).

considering behavioral change and the impact on action (65%).

e follow on tasks in schools (49%).
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Indicate below your confidence to teach climate and sustainability education

7.1 At the start of this academic year

Not confident at all _ 21 (26.6%)
slightly conficent |, ¢ (:2.9%)
Somewhat confident _ 17 (21.5%)
Fairly confident _ 9 (11.4%)
Completely confident _ 6 (7.6%)

Multi answer: Percentage of respondents who selected each answer option (e.g. 100% would represent that all this question's respondents
chose that option)

7.2 At this point in the academic year (end)

Not confident at all . 1 (1.3%)
Slightly confident _ 14 (17.7%)
Somewhat confident _ 24 (30.4%)
Faily conitert | 2 (:5.+%)
Completely confident _ 12 (15.2%)

Multi answer: Percentage of respondents who selected each answer option (e.g. 100% would represent that all this question's respondents
chose that option)

Figure 5. Confidence to teach climate and sustainability education at the start of the year and at the end point of the pilot.

The above data provides an indication that there had been a development of understanding and
knowledge of CCSE and that the pre-service teachers now had some ability to engage learners through
problem-solving, thus developing competencies as well as building confidence through the follow-on
school tasks and shown below in Figure 5. 65% of respondents believed that there had been behavior
changes and impact on actions.

All the other responses were below 50/79. Those that were significantly lower were: competencies
and capabilities (29%) and attitudes, values and skills (37%). But it is not clear as to why that might be
and whether respondents had understood the questions. Only 21% of respondents had made use of the
Sustainable Development Goals (SDGs) in their teaching and there was an overwhelming view that the
follow up tasks to do in schools were the most important aspects in developing their understanding
49% with 30% neutral.

Figure 5 shows the responses indicated a shift in confidence of the pre-service trainees from the start
of the academic year to the end-point survey. At the start there was a negative skew with 27% indicat-
ing no confidence and 54% with only some slight confidence. By the end of the pilot this had shifted to
1% of responses indicating no confidence and 48% still only slight confidence, although those that had
indicated confidence at the start (19%) had increased to 51%.

5.2.3. Focus group

10 Pre-service teachers indicated on the survey form that they would be willing to take part in the focus
group. Supplementary Appendix G shows the descriptor codes generated from the data collected using
the pre-determined themes that were matched to the data from the focus group.

The data from the focus group demonstrated that the modelling of potential activities that could be
taken into schools was the most beneficial experience and emphasised the ‘practical input... project
ideas’ on numerous occasions. It must be noted that this was a design technology trainee teachers’
response, so a much more practical subject. This trainee also indicated that the climate and sustainability
work fitted in well with design and technology teaching. The focus group participants had developed
good self-esteem and self-confidence with opportunity to draw on prior knowledge.

The importance of the pedagogical approach in this CCSE framework being underpinned by metacog-
nitive competencies is that it allows the learners to not only consider the knowledge about climate
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change and sustainability but also consider the challenges of climate change, and to have the cognitive
tools to think critically in considering these dilemmas, being able to come up with informed decisions
on approaches to take that impact on them locally (Monroe et al., 2019; Vare et al., 2022). Thus, creating
an open-minded state through deeper learning (Lou & Zhao, 2021).

For example, the focus group described developing a sense of mastery of experience that allowed
them to go into school and embed this into their own teaching. They were motivated and interested,
they wanted to help the pupils in their lesson to ‘solve problems’ ‘using a constructivist teaching model’
and making the experience as real as possible by using:

‘real world problems’

‘... that they felt related to those real-world problems’
And by providing:

‘student demonstrators... to show and share with other students, and | found that was really powerful when
they were listening to each other’

A pre-service teacher indicated that the pupils:
‘really engaged well with the idea that they were in control of their own project and had that agency over it’

The findings support the need that CCSE should be delivered through teacher education programmes
which supports the ideas of Field et al. (2019). Pre-service teachers indicated they wanted this learning
to not only focus on knowledge, advocated by Niebert (2019), but to be across all subjects, interdiscipli-
nary (Winter et al, 2022), adopting whole school approaches. The area of social justice was highlighted
by pre-service teachers as a particularly beneficial area of learning, along with enabling learners to act
and for them to consider behavioural changes.

The most significant indicator of the development of self-efficacy in pre-services teachers was through
the change in confidence to be able to go into schools and teach this (Figure 5) shown at the start and
end of the pilot year.

What was revealed from the focus group (Table 1) is that the pre-service teachers had been able to help
pupils in school build on prior knowledge in thinking about ideas on climate education. They were then
able to build on this through a constructivist teaching model, demonstrating mastery, evaluation, growth
mindset. In this project, they had seen how important it was for the pupils to develop their own ideas, dem-
onstrating agency, design thinking and critical thinking. Modelling was also important through building in
vicarious experience in reusing waste and making new products. The pupils in schools were able to link
these ideas to real life. Here we see the development of understanding around systems thinking, intellec-
tual humanity. From a problem-solving perspective, pre-service teachers provided pupils in school with
opportunities to deal with complexity and solve problems; demonstrating systems thinking and interdisci-
plinary thinking. These pre-service teachers were able to see how pupils were building their confidence
through their developed understanding, and demonstrating self-regulation, cooperation and evaluation.

The key insights from the pre-service teacher focus group were around modelling, mastery and prob-
lem solving. Problem solving is one of the metacognitive competencies and what we see evidence of
here is that the teacher educator was modelling what was possible for teaching in schools to the pre-
service teachers, an approach advocated by Field et al. (2019).

The focus group also identified how the teacher educators had worked in interdisciplinary ways; high-
lighted by the teacher educator reflections. Thus, the ability for mastery of experience from differing per-
spectives was possible and, in this example, bringing together science, art and design technology
students, an approach supported by Anderson et al. (2012).

5.3 What are the perceptions and reflections of teacher educators in relation to developing the
knowledge, values, behaviours, attitudes, competencies and confidence of pre-service teachers, and to
what extent can it facilitate the advancing of their thinking in delivering CCSE in their school settings?

The evidence presented illuminates the reflections of teacher educators in relation to their pre-service
teachers being able to develop their understanding, competencies and confidence due to the delivery
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of the CCSE framework as well as the extent to which it has facilitated the advancing of their thinking in
delivering CCSE. This is drawn from interviews with teacher educators whose profile and pseudonyms
are presented in Supplementary appendix E. They were asked to reflect on aspects of their teaching
after delivering a session based on the framework.

The dimensions of self-efficacy were used as an exploratory lens, to help understand the extent to
which the CCSE framework is able to engage learners to take action. Whilst this research has not looked
at learners in schools’ development of self-efficacy, what it has done is explore the dimensions of self-
efficacy of pre-service teachers and their ability to take action by embedding this into their teaching in
schools. Hence, providing training teachers with the emancipatory aspects of ESD and ensuring they are
not just the transmitters of knowledge about climate change. In this way, pre-service teachers can
become multipliers for climate action and have the ability to be role models to demonstrate actions to
mitigate climate change (Schelly et al., 2012).

5.3.1 Agency

Our findings have shown that the teacher educators found the CCSE framework to be empowering.
Through the development of agency, they have developed the confidence and competence of pre-
service teachers in relation to their teaching of CCSE. The teacher educators emphasised how the
pre-service teachers had been able to reflect on their experience in the university sessions and take
it into their teaching in school through a process of reflection. They presented them with materials
and ‘tricky questions’ that might lead to the pre-service teachers generating misconceptions in their
own teaching and that by discussing this they were able to identify ways around this thus develop-
ing their confidence for teaching it (Table 1). Thus, the development of design thinking, evolutionary
and critical thinking.

5.3.2 Mastery

The teacher educators emphasised the ways in which the pre-service teachers critically engaged with
new materials and the host of sessions that were provided to stimulate thinking through the mastery of
others. For example, focus days in working with wider organisations such as the Museum of English
Rural Life (MERL) and working in interdisciplinary ways across subject specialisms in secondary training.
Also, development of understanding of climate and social just through working with Reading
International Solidarity Centre (RISC) that also deepened the knowledge of the teacher educators. Thus,
through a mastery approach being able to cultivate integrated knowledge, whilst dealing with the more
complicated political and socio-economic aspects of sustainability (Table 1). Highlighting the importance
of self-efficacy, systems thinking, interdisciplinary working and evaluation.

5.3.3 Modelling

The teacher educators took the approach of modelling. They were able to demonstrate how small
actions can make a difference and how they might follow this up whilst on their school placements.
How they could emphasis the roles of individuals as citizens and how that might look in practice. So,
reflecting on intellectual humanity through the review of different approaches to teaching such as arte-
facts and issues for British Farmers (Table 1).

5.3.4 Problem solving

Problem solving was an important way in which the teacher educators engaged the pre-service teachers.
They were able to encourage them to think about things in interdisciplinary ways, to consider creative
solutions to problems identified, to work collaborative in designing solutions. So, by enabling the pre-
service teachers to work together, consider challenges and come up with solutions they were develop-
ing their understanding of design thinking cooperation, future thinking and interdisciplinary thinking
(Table 1).

5.3.5 Self-belief
The teacher educators said that their pre-service teachers had indicated how they had felt empowered
to take the topics into schools and confidently teach it. They endeavoured to show how they could
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build confidence in their learners by taking small steps and thinking about how their local actions would
impact on the wider global challenges being faced by society. Eco-anxiety was one of the things that
teacher educators had discussed with their students, and how they had expressed feeling less anxious
about doing something that was positive by having a deeper knowledge. By helping the pre-service
teachers, it was hoped that they could then pass this onto pupils when they were teaching in schools
and as such, demonstrating self-regulation and intercultural competency.

5.3.6 Motivation

The teacher educators said that many students had already made changes to their day to day living
with sustainability in mind and would help them support pupils in the classroom. This demonstrates a
motivation to continue this learning and teaching. Here, the emphasis was very much on the small scale
and small personal or collective actions to make changes.

5.4 How does the development of knowledge, values, behaviors, attitudes, competencies and
confidence relate to the development of self-efficacy?

This section will present reflections based on the ways in which this development of knowledge, compe-
tencies and confidence described in sections 5.2 and 5.3 that demonstrate an impact on the ability to
act, thus an indicator that there has been development of self-efficacy in relation to the categories pre-
sented Supplementary appendix B.

5.4.1 Agency

Agency is developed through a circular and relational process (Schoon, 2017) because the more individ-
uals have a choice in their own learning, there more they can actively choose how and what they learn.
This leads to a greater motivation for learning, thus enhancing an individual’s self-efficacy. This process
was illustrated by the teacher educators who reported that their pre-service teachers provided evidence
of reflecting on the lessons they taught in the classroom following taught university sessions. The devel-
opment of agency was viewed through the observations from the teacher educators on how their pre-
service teachers had stronger confidence in dealing with misconceptions they might come across in the
classroom regarding prior knowledge of CCSE. Additionally, these are both key elements in embedding
metacognitive competency. From the pre-service teacher perspective, they enjoyed being able to see
children they were teaching oversee their own projects and making their own decisions, which had
been modelled to them by their teacher educators. Again, modelling and problem solving being a meta-
cognitive competency.

5.4.2 Mastery

Closely related to agency, mastery learning emphasises the benefits of student-centred learning and the
importance of building confidence in students through enabling the learner to be aware of their prior
knowledge and skills and better know how and what new knowledge needs to be acquired (Block &
Burns, 1976). The teacher educators involved in this study provided insight into how the framework
prompted their pre-service teachers to critically engage with new information, particularly by examining
the topic with a global lens and in a collaborative way to gather a range of perspectives. Constructivist
teaching, building on prior knowledge and working collaboratively were all echoed in the reflections by
the pre-service teachers.

5.4.3 Modelling

Modelling is a key category for the development of self-efficacy in that it promotes the value of learning
through observation (Holland & Kobasigawa, 1980). Observing the demonstration of actions reduces the
threat level imposed by learning complex and confusing information which in turn increases the confi-
dence of a learner and makes sense of the instruction (Bandura, 1989). From the reflections of the
teacher educators, the pre-service teachers were directed to recognise actions and their impact on a
local scale and then encouraged to reflect on how these changes could be made in their own context
and in a continued fashion. Vicarious experiences, linking to real life experiences and making use of
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waste to produce models for demonstrating ideas to pupils in schools were those things that the pre-
service teachers highlighted in the focus group as something they had learnt to do in the teacher edu-
cation sessions.

5.4.4 Problem-solving

Being able to problem-solve is a key aspect of self-efficacy. In this study, the teacher educators emphas-
ised the power of collaboration, both with their peers and with their school-based mentors. Reflections
demonstrated how pre-service teachers were taught how to problem-solve through learning about all
the stakeholders involved in climate change, on micro, meso and macro levels. Thus, self-efficacy of
teaching CCSE is enhanced through teaching knowledge to develop a stronger understanding of roles
and responsibilities both on a global and local scale. Again, the pre-service teachers acknowledged the
importance of challenging pupils, helping the pupils to deal with complexity by considering long term
problems and to consider strategic thinking. This was how they felt they had been prepared through
their taught sessions.

5.4.5 Self-belief

When an individual believes they can complete tasks, greater levels of confidence in learning and under-
standing are constructed (Bandura, 1995). Within this category, the data from the reflections of the
teacher educators showed that feeling empowered was a prominent aim and that this empowerment
connected to deeper knowledge and reflection on CCSE. Discussing eco-anxiety was deemed to be a
positive step and that spending time on sharing thoughts, feelings and perceptions helped individuals
to reflect positively on the self. The focus group responses also indicated a sense of taking responsibility
and being able to achieve ones’ goals was an important aspect for pupils in school.

5.4.6 Motivation

Lohmann et al. (2021) indicated that motivation is a key part of self-efficacy and that motivation is
developed when learners are encouraged and inspired to reflect, express feelings and emotions and
then to initiate action and change. Through the data from the teacher educators, this motivation was
seen the most through the accounts from the pre-service teachers to their teacher educators on what
they had since changed in their own lives after the taught sessions on CCSE. Therefore, the teaching of
the framework appears to suggest that the impact reaches beyond the classroom and into the personal
lives of the learner. The focus group indicated that they had been able to make practical contributions
to projects that they were personally interested in and that this then helped them see how to apply this
in a classroom setting with pupils. It was also highlighted that it was important to draw on real world
examples, linking this to their own prior experiences outside of teaching.

This article has argued that the development of self-efficacy is underpinned by the development of
knowledge, competencies and confidence and that whilst each category of self-efficacy has been consid-
ered in turn, that they are clearly interlinked. If links between knowledge and agency (Deci et al., 1991)
are considered, the ways in which the teacher educators described how they used mastery to bring in
different aspects of knowledge demonstrates this. By using this knowledge and by stimulating the pre-
service teachers to reflect and problem solve, the teacher educators were able to help the pre-service
teachers to build their confidence and motivation to deliver these ideas in the classroom. Thus, by tak-
ing action to do this the teacher educators were demonstrating activism (Jones & Davison, 2021).
Through this work, rich insight is provided on how important it is to underpin this development of self-
efficacy with competencies (AHE, 2021; UNECE, 2012; UNESCO, 2020) and that in fact, these are also
interconnected.

6. Discussion

In exploring the extent to which the pre-service teachers (students) felt that the CCSE framework had
allowed them to develop their understanding, competencies and confidence in delivering CCSE we were
able to establish that our pre-service teachers in this research had developed their understanding of
how to teach climate and sustainability education and through that had developed their confidence in
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teaching it. A study by Namdar (2017) used the lens of inquiry based learning in teaching global climate
change education to pre-service middle school teachers in Turkey. What she found was that preservice
teachers had increased their knowledge which had encouraged action in themselves. If we consider that
our approach to CCSE through the ITE framework had similarly asked pre-service teachers to consider cli-
mate change and asked them to reflect on why climate change education was important. We had in
fact adopted a similar inquiry based approach as Namdar, but that this had not been explicitly phrased
in this way. We have phrased it in relation to the metacognitive competencies of problem solving, criti-
cal thinking, systems thinking and complexity (Figure 1).

What we were not able to explicitly establish was whether their competencies had been developed.
We had inferred this through the connection between increased confidence and improved self-efficacy.
Further research would be needed to understand this explicit connection.

In exploring the perceptions and reflections of teacher educators in relation to their pre-service teach-
ers developing the knowledge, values, behaviours, attitudes, competencies and confidence we looked at
this through the lens of self-efficacy of the pre-service teachers to embed this into their own teaching.
Their agency was developed through confidence and knowledge. That this was particularly enabled
through interdisciplinary problem-solving, design thinking and relating learning to real world examples.
They had developed mastery through the assimilation of different types of knowledge from different
aspects of learning, interdisciplinary thinking and modelling. The pre-service teachers were able to estab-
lish self-belief about approaches to teaching this through the understanding of different approaches to
reducing eco-anxiety, and the consideration of global issues whilst exploring options for local solutions.
Similarly to Namdar (2017) the pre-service teachers were motivated to make changes in their own
practices.

Whilst this study is small, it does support the arguments made by Higde et al., 2017; Karpudewan &
Khan, 2017; Seow & Ho, 2016 that education has a crucial role in mitigating climate change (in Cebesoy,
2019). What we have shown is the relationship between the different aspects of self-efficacy (agency,
mastery, modelling, motivation, problem solving, self-belief - Supplementary Appendix B) and confidence
to teach climate and sustainability education. If we link this to the ideas of Vare and Scott (2007) this
ITE framework is addressing both Education for Sustainable Development (ESD) ESD 1 (instrumental-
anticipatory ESD) and ESD 2 (critical-emancipatory ESD) (in Breitenmoser et al., 2024). Further work
needs to be done to explore those dimensions.

There is clearly more work to be done with pre-service teachers in their school settings and linking
their understanding to that of the Sustainable Development Goals (SDGs).

7. Conclusion and next steps

This research addresses the need for there to be more research into the emerging field of climate edu-
cation (J. Reid, 2019) and particularly research focused on development of self-efficacy and competencies
to promote action in pre-service teacher training in embedding CCSE.

The gaps highlighted by Asshoff et al. (2021) have argued that research to date has primarily focused
on knowledge and climate literacy, whilst this research goes beyond that. This research also addresses
some of the issues highlighted by Boyes and Stanisstreet (2012) that by having more knowledge about
climate change does not necessarily lead to the behavioural changes required to take climate action.
The approach highlighted in this research does not just focus on environmental awareness but on peda-
gogical approaches to develop self-efficacy through metacognitive competencies in pre-service teaching,
addressing a gap identified by Field et al. (2019), whilst going beyond the scientific knowledge develop-
ment as identified by Niebert (2019).

Winter et al. (2022) highlighted that climate change education may be falling behind what exists in
schools and is often superficial due to the issues of disciplinary boundaries. This argument for interdisci-
plinary understanding is also put forward by Anderson (2012). By thinking about an interdisciplinary
approach and considering embedding CCSE across all subject specialisms this research is addressing
this gap.

One of the biggest challenges was to get ‘buy-in’ from all stakeholders who needed to engage. This
required a framework that was flexible and communicated in a way that demonstrated that. This
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allowed academic leaders to take the framework and apply it within their context and programmes in
ways that are meaningful. There may be some teacher educators who are skeptical about adding add-
itional material into an already packed ITE curriculum.

The aim of the implementation team was to reassure colleagues, to demonstrate ways, to share ideas
and teaching resources, to offer support in teaching of sessions. The idea of simply handing over to an
expert was not encouraged although it was important to draw on expertise from experts and to also
encourage our whole community to engage in this in developing their own understanding, confidence
and knowledge.

The DfE (2022) strategy for sustainability and climate education is not a policy ... ... therefore how to
get buy in? It is complex — people need to learn to be comfortable with complexity - the world is com-
plex and people need to learn to see the connections through problem solving, critical thinking and
reflection (Reed Johnson, 2023). Although the research has shed light on the extent to which the pilot
implementation of the framework developed self-efficacy in both teacher educators and pre-service
teachers the sample size of the data would benefit from being larger to capture data from a wider num-
ber of participants and from more institutions in England.

What is of note is that the framework has potential to develop the different dimensions of self-
efficacy in pre-service training. This has been demonstrated through the discursive responses from
pre-service teachers and teacher educators who took part in this pilot study. It is clear that each cat-
egory of the self-efficacy themes has been engaged with and made possible through the underpin-
ning metacognitive competencies (for example, systems thinking, interdisciplinary approaches,
critical thinking, intercultural, evaluation) as the pedagogical approaches through which the teacher
educators engaged their pre-service teachers.

This project shows that the framework can be embedded across initial teacher education curricu-
lum, both within subject specialisms and in interdisciplinary ways. This framework is now being
rolled out nationally, demonstrating impact. This change is being driven through multiple stakehold-
ers and collaborative engagement through the NCEAP and across the Department for Education
(DfE), Universities Council for Educating Teacher (UCET), national bodies, Higher Education Institutes
(HEIs) and School-Centred Initial Teacher Education (SCITT) Providers, Charities who engage in this
work from an outdoor or outreach educational perspective; formal examination bodies, and commer-
cial organizations.

There were some limitations to this project in terms of the design of the surveys and the scale.
Limitations of the survey were the quality of the questions asked, and the focus group participants were
only those pre-service teachers that may have not engaged and is consequently a limitation of this
study.

Further research would seek to design a questionnaire focused on these specific aspects of develop-
ment of self-efficacy and competencies. Likert scale indicators of the different categories of self-efficacy,
as well as studies focused on exploring the extent to which pre-service teachers had been enabled
through the metacognitive competencies underpinning the approaches adopted by teacher educators
could be used. Limitation of the focus group was the size, and those who participated were the more
engaged pre-service teachers who had valued the intervention. Further research would need to attract a
broader range of pre-service teachers, both engaged and disengaged, to gain deeper and richer insights.
Following the study the framework has been made available to all ITE providers across England and the
UK, and this will mean that there is a broader potential to access other ITE providers across the UK with
differing demographical data.

The next steps for this work are to explore the ways in which this framework fosters inquiry based
learning, across both traditional and non-traditional inquiry based learning disciplines (Namdar, 2017);
the ways in which ESD 1 and ESD 2 (Vare & Scott, 2007) and competencies are being approached; and
the extent to which this framework is able to develop understanding of the Sustainable Development
Goals. Consider what questions need to be asked to understand the development of competencies (in
particular meta-cognitive competencies).

What are the indicators of behavioral change, in relation to self-efficacy, through these differing
approaches? Further research is needed to explore the ways in which ‘the gap’ (Figure 1) can be



20 J. A. REED JOHNSON ET AL.

narrowed, by exploring the knowledge about actions and value of taking those actions that then enable
individuals or groups to make change.

Acknowledgements

We would like to thank all pre-service teachers, teacher educators and the Higher Education institution colleagues
who supported the data collection process.

Institutional review board statement

Institutional ethical approval from the University of Reading was obtained prior to the commencement of this study
(5 September 2022), following BERA guidelines.

Informed consent statement

Informed consent was obtained from all subjects involved in the study.

Authors’ contributions

JARJ, SM, AH, NM were involved in the funding application for this research. This paper shares the phase 2 and
phase 3 data analysis. Phase 1 has been written about in a previous paper.

Disclosure statement

No potential conflict of interest was reported b y the author(s).

Funding

This research was funded by a University of Reading Teaching and Learning Enhancement Project during the aca-
demic year 2022-23. Further funding from the UoR Arts Committee and IOE Research Grant supported the analysis
and dissemination of this work to date.

About the author

Jo Anna Reed Johnson Associate Professor is the Director of Teaching and Learning at the Institute
of Education, University of Reading, UK. She has been passionate about education for sustainable
development and systems thinking since her Masters in Innovative Manufacturing: Sustainability
and Design at Cranfield University in 2003 and then completing her PhD in Education for
Sustainable Development at Manchester Metropolitan University, UK and Rhodes University, South
Africa in 20009.

She has worked in Higher Education in the UK: Warwick, Leicester and Reading. Her role as School
Director of Climate and Sustainability at the Institute of Education, has allowed her to be instrumental in the devel-
opment of an initial teacher education framework for climate and sustainability education as part of the national cli-
mate education action plan (2021). The University of Reading have recently been positioned as number 1 University
in the People and the Planet league table. She was recently awarded the Team Leader for a National Collaborative
Award for Teaching Excellence from the Advance Higher Education Academy.

She is a Senior Fellow of the Higher Education Academy.
Since completing her PhD in 2009 she has published:
20+ journal and conference publications, one book, two book chapters, 2 reports.

Sarah Marston is an Associate Professor of Education at the University of Reading, where her research focuses on
leadership in schools and sustainability.

Andrew Happle is a Lecturer in Science Education at the University of Reading, where his research focus is learning,
psychology and sport.



COGENT EDUCATION 21

Nasreen Majid is a Lecturer in Primary Education at the University of Central London, where her research focus is
primary mathematics and education for sustainable development.

ORCID
Jo Anna Reed Johnson http://orcid.org/0000-0002-0247-4555

Data availability Statement

The data collection is for the purpose of developing this paper and further dissemination of the work through con-
ference presentations and networking workshops. Anyone wishing to gain further insight into this phase 2 and
phase 3 data can contact author 1.

References

Advance Higher Education. (2021). Education for Sustainable Development Guidance. Available online: https://www.
advance he.ac.uk/knowledgehub/education-sustainable-development-guidance (accessed on 15 September 2023).

Anderson, A. (2012). Climate change education for mitigation and adaptation. Journal of Education for Sustainable
Development, 6(2), 191-206. https://doi.org/10.1177/0973408212475199

Arbuthnott, K. D. (2023). Nature exposure and social health: Prosocial behavior, social cohesion, and effect pathways.
Journal of Environmental Psychology, 90, 102109. https://doi.org/10.1016/j.jenvp.2023.102109

Ardoin, N. M., Bowers, A. W., & Gaillard, E. (2020). Environmental education outcomes for conservation: A systematic
review. Biological Conservation, 241, 108224. https://doi.org/10.1016/j.biocon.2019.108224

Asshoff, R, Konnemann, C., Tramowsky, N., & Rie}, W. (2021). Applying the Global change app in different instruc-
tion settings to foster climate change knowledge among student teachers. Sustainability, 13(16), 9208. https://doi.
0rg/10.3390/5u13169208

Bandura, A. (1977). Social learning theory. Prentice Hall.

Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. Prentice-Hall, Inc.

Bandura, A. (1989). Human agency in social cognitive theory. The American Psychologist, 44(9), 1175-1184. https://
doi.org/10.1037/0003-066X.44.9.1175

Bandura, A. (Ed.). (1995). Self-efficacy in changing societies. Cambridge University Press.

Bandura, A. (2000). Self-efficacy: The foundation of agency. In W. J. Perrig & A. Grob (Eds.), Control of human behav-
ior, mental processes and in consciousness.(pp. 17-33). Erlbaum.

Bangay, C., & Blum, N. (2010). Education responses to climate change and quality: Two parts of the same agenda?
International Journal of Educational Development, 30(4), 359-368. https://doi.org/10.1016/j.ijedudev.2009.11.011

Bendell, J. (2018). Deep adaptation: A map for navigating climate tragedy. IFLAS Occasional Paper. University of
Cumbiria.

Berger, P, Gerum, N. & Moon, M. (2015). Roll-up your sleeves and get at it Climate change education in
teacher education. Canadian Journal of Environmental Education, 20, 154-172. https://files.eric.ed.gov/fulltext/
EJ1141982.pdf

Bertschy, F., Kunzli, C., & Lehmann, M. (2013). Teachers’ competencies for the implementation for the implementa-
tion of educational offers in the field of education for sustainable development. Sustainability, 5(12), 5067-5080.
https://doi.org/10.3390/5u125067

Block, J. H., & Burns, R. B. (1976). 1: Mastery learning. Review of Research in Education, 4(1), 3-49. https://doi.org/10.
3102/0091732X004001003

Boon, H. J. (2010). Climate change? Who knows? A comparison of secondary students and pre-service teachers.
Australian Journal of Teacher Education, 35(1), 104-120. https://doi.org/10.14221/ajte.2016v41n4.3

Boyes, E., & Stanisstreet, M. (2012). Environmental education for behaviour change: Which actions should be tar-
geted? International Journal of Science Education, 34(10), 1591-1614. https://doi.org/10.1080/09500693.2011.
584079

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in Psychology, 3(2), 77-101.
https://doi.org/10.1191/1478088706qp0630a

Breitenmoser, P., Keller-Schneider, M., & Niebert, K. (2024). Navigating controversy and neutrality: pre-service teach-
ers’ beliefs on teaching climate change. Environmental Education Research, 1-19. https://doi.org/10.1080/13504622.
2024.2375335

Brosch, T. (2021). Affect and emotions as drivers of climate change perception and action: A review. Current Opinion
in Behavioral Sciences, 42, 15-21. https://doi.org/10.1016/j.cobeha.2021.02.001

Brundiers, K., Barth, M., Cebrian, G., Cohen, M., Diaz, L., Doucette-Remington, S., Dripps, W., Habron, G., Harré, N.,
Jarchow, M., Losch, K, Michel, J., Mochizuki, Y., Rieckmann, M., Parnell, R, Walker, P, & Zint, M. (2021). Key


https://www.advance%20he.ac.uk/knowledgehub/education-sustainable-development-guidance
https://www.advance%20he.ac.uk/knowledgehub/education-sustainable-development-guidance
https://doi.org/10.1177/0973408212475199
https://doi.org/10.1016/j.jenvp.2023.102109
https://doi.org/10.1016/j.biocon.2019.108224
https://doi.org/10.3390/su13169208
https://doi.org/10.3390/su13169208
https://doi.org/10.1037/0003-066X.44.9.1175
https://doi.org/10.1037/0003-066X.44.9.1175
https://doi.org/10.1016/j.ijedudev.2009.11.011
https://files.eric.ed.gov/fulltext/EJ1141982.pdf
https://files.eric.ed.gov/fulltext/EJ1141982.pdf
https://doi.org/10.3390/su125067
https://doi.org/10.3102/0091732X004001003
https://doi.org/10.3102/0091732X004001003
https://doi.org/10.14221/ajte.2016v41n4.3
https://doi.org/10.1080/09500693.2011.584079
https://doi.org/10.1080/09500693.2011.584079
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1080/13504622.2024.2375335
https://doi.org/10.1080/13504622.2024.2375335
https://doi.org/10.1016/j.cobeha.2021.02.001

22 J. A. REED JOHNSON ET AL.

competencies in sustainability in higher education - toward and agree-upon reference framework. Sustainability
Science, 16(1), 13-29. https://doi.org/10.1007/s11625-020-00838-2

Busch, K. C., Henderson, J. A, & Stevenson, K. T. (2019). Broadening epistemologies and methodologies in climate
change education research. Environmental Education Research, 25(6), 955-971. https://doi.org/10.1080/13504622.
2018.1514588

Cebrian, G., & Junyent, M. (2015). Competencies in education for sustainable development: Exploring the student
teachers’ views. Sustainability, 7(3), 2768-2786. https://doi.org/10.3390/su7032768

Cebesoy, U. B. (2019). Pre-service teachers’ opinions about a two-day climate change education workshop.
International Research in Geographical and Environmental Education, 28(3), 211-227. https://doi.org/10.1080/
10382046.2019.1579982

Chichekian, T., & Shore, B. M. (2016). Pre-service and practicing teachers’ self-efficacy for inquiry-based instruction.
Cogent Education, 3(1), 1236872. https://doi.org/10.1080/2331186X.2016.1236872

Deci, E. L., Vallerand, R. J., Pelletier, L. G., & Ryan, R. M. (1991). Motivation and education: The self-determination per-
spective. Educational Psychologist, 26(3-4), 325-346. https://doi.org/10.1080/00461520.1991.9653137

Demant-Poort, L., & Berger, P. (2021). It is not something that has been discussed’: Climate change in teacher educa-
tion in Greenland and Canada. Journal of Geoscience Education, 69(2), 207-219. https://doi.org/10.1080/10899995.
2020.1858265

Department for Education. (2022). Sustainability and climate change strategy. London: Crown Publication Retrieved
from  https://www.gov.uk/government/publications/sustainability-and-climate-change-strategy/sustainability-and-
climate-change-a-strategy-for-the-education-and-childrens-services-systems

de Haan, G. (2006). The BLK ‘21’ programme in Germany: A ‘Gestaltungskompetenz’ based model for Education for
Sustainable Development. Environmental Education Research, 12(1), 19-32. https://doi.org/10.1080/13504620526362

Falkenberg, M., Galeazzi, A., Torricelli M. Di Marco, N. Larosa, F., Sas, M. Mekacher, A, Pearce, W., Zollo, F,
Quattrociocchi, W., & Baronchelli, A. (2022). Growing polarization around climate change on social media. Nature
Climate Change, 12(12), 1114-1121. https://doi.org/10.1038/s41558-022-01527-x

Field, E., Schwartzberg, P., & Berger, P. (2019). Canada, Climate Change and Education: Opportunities for Public and
Formal Education Formal. https://www.researchgate.net/publication/337111645_Canada_Climate_Change_and_
Education_Opportunities_for_Public_and_Formal_Education

Foran, J., Gray, S. Grosse, C, & Lequesne, T. (2018). This will change everything: Teaching the climate crisis.
Transformations, 28(2), 126-147. https://doi.org/10.5325/trajincschped.28.2.0126

Galway, L. P., & Field, E. (2023). Climate emotions and anxiety among young people in Canada: A national survey
and call to action. The Journal of Climate Change and Health, 9, 100204. https://doi.org/10.1016/j.joclim.2023.
100204

Hanisch, S., & Eirdosh, D. (2023). Behavioral science and education for sustainable development: towards metacogni-
tive competency. Sustainability, 15(9), 7413. https://doi.org/10.3390/su15097413

Hansen, M., Rohn, S., Moglan, E., Sutton, W., & Olagunju, A. T. (2021). Promoting climate change issues in medical
education: Lessons from a student-driven advocacy project in a Canadian Medical School. The Journal of Climate
Change and Health, 3, 100026-100031. https://doi.org/10.1016/j.joclim.2021.100026

Ho, L. C., & Seow, T. (2017). Disciplinary boundaries and climate change education: Teachers’ misconceptions of cli-
mate change education in the Philippines and Singapore. International Research in Geographical and
Environmental Education, 26(3), 240-252. https://doi.org/10.1080/10382046.2017.1330038

Hoath, L., & Dave, H. (2022). Sustainability and climate change education: creating the foundations for effective imple-
mentation. Teacher Development Trust. https://tdtrust.org/wp-content/uploads/2022/07/Sustainability-and-Climate-
Change-Education-Report-Final-Pages-1.pdf

Hickman, C., Marks, E., Pihkala, P., Clayton, S., Lewandowski, R. E., Mayall, E. E., Wray, B., Mellor, C., & van Susteren, L.
(2021). Climate anxiety in children and young people and their beliefs about government responses to climate
change: a global survey. The Lancet. Planetary Health, 5(12), e863-e873. https://doi.org/10.1016/52542-
5196(21)00278-3

Higde, E., Oztekin, C., & Sahin, E. (2017). Turkish pre-service science teachers’ awareness, beliefs, values, and bha-
viours pertinent to climate change. International Research in Geographical and Environmental Education, 26(3),
253-263. https://doi.org/10.1080/10382046.2017.1330040

Holland, C. J., & Kobasigawa, A. (1980). Observational learning: Bandura. In G. M. Gazda & R. C. Corsini (Eds.), Theories
of learning. (pp. 370-403). F. E. Peacock.

Imara, K., & Altinay, F. (2021). Integrating education for sustainable development competencies in teacher education.
Sustainability, 13(22), 12555. https://doi.org/10.3390/su132212555

Jones, C. A, & Davison, A. (2021). Disempowering emotions: The role of educational experiences in social responses
to climate change. Geoforum, 118, 190-200. https://doi.org/10.1016/j.geoforum.2020.11.006

Karpudewan, M., & Khan, N. S. (2017). Experiential-based climate change education: Fostering studnets’ knowledge
and motivation towards the environment. International Research in Geographical and Environmental Education,
26(3), 207-222. https://doi.org/10.1080/10382046.2017.1330037

Kempster, S. (2009). How managers have learnt to lead., Springer. https://doi.org/10.1057/9780230234741


https://doi.org/10.1007/s11625-020-00838-2
https://doi.org/10.1080/13504622.2018.1514588
https://doi.org/10.1080/13504622.2018.1514588
https://doi.org/10.3390/su7032768
https://doi.org/10.1080/10382046.2019.1579982
https://doi.org/10.1080/10382046.2019.1579982
https://doi.org/10.1080/2331186X.2016.1236872
https://doi.org/10.1080/00461520.1991.9653137
https://doi.org/10.1080/10899995.2020.1858265
https://doi.org/10.1080/10899995.2020.1858265
https://www.gov.uk/government/publications/sustainability-and-climate-change-strategy/sustainability-and-climate-change-a-strategy-for-the-education-and-childrens-services-systems
https://www.gov.uk/government/publications/sustainability-and-climate-change-strategy/sustainability-and-climate-change-a-strategy-for-the-education-and-childrens-services-systems
https://doi.org/10.1080/13504620526362
https://doi.org/10.1038/s41558-022-01527-x
https://www.researchgate.net/publication/337111645_Canada_Climate_Change_and_Education_Opportunities_for_Public_and_Formal_Education
https://www.researchgate.net/publication/337111645_Canada_Climate_Change_and_Education_Opportunities_for_Public_and_Formal_Education
https://doi.org/10.5325/trajincschped.28.2.0126
https://doi.org/10.1016/j.joclim.2023.100204
https://doi.org/10.1016/j.joclim.2023.100204
https://doi.org/10.3390/su15097413
https://doi.org/10.1016/j.joclim.2021.100026
https://doi.org/10.1080/10382046.2017.1330038
https://tdtrust.org/wp-content/uploads/2022/07/Sustainability-and-Climate-Change-Education-Report-Final-Pages-1.pdf
https://tdtrust.org/wp-content/uploads/2022/07/Sustainability-and-Climate-Change-Education-Report-Final-Pages-1.pdf
https://doi.org/10.1016/s2542-5196(21)00278-3
https://doi.org/10.1016/s2542-5196(21)00278-3
https://doi.org/10.1080/10382046.2017.1330040
https://doi.org/10.3390/su132212555
https://doi.org/10.1016/j.geoforum.2020.11.006
https://doi.org/10.1080/10382046.2017.1330037
https://doi.org/10.1057/9780230234741

COGENT EDUCATION 23

Kwauk, C. T., & Casey, O. M. (2022). A green skills framework for climate action, gender empowerment, and climate
justice. Development Policy Review, 40(S2), 1-19. https://doi.org/10.1111/dpr.12624

Lohmann, J,, Castellana, D., Ditlevsen, P. D., & Dijkstra, H. A. (2021). Abrupt climate change as a rate-dependent cas-
cading tipping point. Earth System Dynamics, 12(3), 819-835. https://doi.org/10.5194/esd-12-819-2021

Long, D., & Henderson, J. (2023). Climate change as superordinate curriculum? Research in Education, 117(1), 73-87.
https://doi.org/10.1177/00345237231160080

Lozano, R., Merrill, M., Sammalisto, K., Ceulemans, K., & Lozano, F. (2017). Connecting competencies and pedagogical
approaches for sustainable development in higher education: A literature review and framework proposal.
Sustainability, 9(10), 1889. https://doi.org/10.3390/su9101889

Luo, Y., & Zhao, J. (2021). Attentional and perceptual biases of climate change. Current Opinion in Behavioral
Sciences, 42, 22-26. https://doi.org/10.1016/j.cobeha.2021.02.010

Majid, N. Reed Johnson, J. A, Marston, S, & Happle, A. (2022). UoR Climate Education and Sustainability ITE
Framework. University of Reading.

Majid, N., Marston, S., Reed Johnson, J. A., & Happle, A. (2023). Reconceptualising preservice teachers’ subject know-
ledge in climate change and sustainability education: A framework for initial teacher education from England, UK.
Sustainability, 15(16), 12237. https://doi.org/10.3390/su151612237

Mallon, B. (2015). A development education perspective on the challenges and possibilities of climate change in ini-
tial teacher education. Policy & Practice: A Development Education Review, 21, 126-136. Retrieved from: https://
www.developmenteducationreview.com/sites/default/files/Issue%2021%20(1).pdf#page=138

Maran, D. A., & Begotti, T. (2021). Media exposure to climate change, anxiety, and efficacy beliefs in a sample of
Italian University students. International Journal of Environmental Research and Public Health, 18(17), 9358. https://
doi.org/10.3390/ijerph18179358 .

Monroe, M. C,, Plate, R. R, Oxarart, A., Bowers, A., & Chaves, W. A. (2019). Identifying effective climate change educa-
tion strategies: A systematic review of the research. Environmental Education Research, 25(6), 791-812. https://doi.
org/10.1080/13504622.2017.1360842

Morris, D. B, Usher, E. L, & Chen, J. A. (2017). Reconceptualizing the sources of teaching self-efficacy: A critical
review of emerging literature. Educational Psychology Review, 29(4), 795-833. https://doi.org/10.1007/s10648-016-
9378-y

Mula, 1., Cebrian, G., & Junyent, M. (2022). Lessons learned and future research directions in educating for sustainable
competencies. In P. Vare, N. Lausselet, & M. Rieckmann (Eds.), Sustainable development goals series competencies in
education for sustainable development (pp. 185-194). https://doi.org/10.1007/978-3-030-91055-6_22

Namdar, B. (2017). Teaching global climate change to pre-service middle school teachers through inquiry activities.
Research in Science and Technology Education, 36, 440-462. https://doi.org/10.1080/02635143.2017.1420643

Niebert, K. (2019). Effective sustainability education is political education. Education Journal Research Debate, 2, 1-5.

Ojala, M., & Bengtsson, H. (2018). Young people’s coping strategies concerning climate change: Relations to per-
ceived communication with parents and friends and pro-environmental behaviour. Environment and Behaviour,
51(8), 001391651876389. https://doi.org/10.1177/0013916518763894

Okur-Berberoglu, E., Ozdilek, H. G., & Yalcin-Ozdilek, S. (2015). The short-term effectiveness of an outdoor environ-
mental education on environmental awareness and sensitivity of in service teachers. International Electronic
Journal of Environmental Education, 5(1), 1-20. https://doi.org/10.18497/iejee-green.03640

Palinscar, A. S., & Brown, A. L. (1984). Reciprocal teaching of comprehension-fostering and comprehension-monitor-
ing activities. Cognition and Instruction, 1(2), 117-175. https://doi.org/10.1207/s1532690xci0102_1

Rauch, F., & Steiner, R. (2013). Competencies for education for sustainable development in teacher education. Center
for Educational Policy Studies Journal, 3(1), 9-24. https://www.proquest.com/scholarly-journals/competencies-edu-
cation-sustainable-development/docview/1346762433/se-2 https://doi.org/10.26529/ceps;j.248

Reid, A. (2019). Climate change education and research: possibilities and potentials versus problems and perils?
Environmental Education Research, 25(6), 767-790. https://doi.org/10.1080/13504622.2019.1664075

Reid, J-A. (2019). What's good enough? Teacher education and the practice challenge. The Australian Educational
Researcher, 46(5), 715-734. https://doi.org/10.1007/s13384-019-00348-w

Reed Johnson, J. A. (2023). UCET Conference 14-16 November 2024. https://www.ucet.ac.uk/downloads/15510%
2DD11%2DJo%2DAnna%2DReed%2DJohnson%2D%28Reading%29%2DInitial%2Dteacher%2Deducation%2Dframework
%2Dfor%2DClimate%2Dand%2DSustainability%2DEducation.pdf (Accessed 5 April 2024).

Sass, W., Boeve-de Pauw, J., Olsson, D., Gericke, N., De Maeyer, S., & Van Petegem, P. (2020). Redefining action com-
petence: The CCSE of sustainable development. The Journal of Environmental Education, 51(4), 292-305. https://
doi.org/10.1080/00958964.2020.1765132

Schoon, I. (2017). Conceptualising Learner Agency: A Socio- Ecological Developmental Approach, Centre for Learning
and Life Chances in Knowledge Economies and Societies, https://www.llakes.ac.uk/sites/default/files/LLAKES%
20Research%20Paper%2064%20- %20Schoon%2C%?20l.pdf

Seow, T., & Ho, L. C. (2016). Singapore Teachers’ Beliefs about the purpose of climate change education and student
readiness to handle controversy. International Research in Geographical and Environmental Education, 25(4), 358-
371. https://doi.org/10.1080/10382046.2016.1207993


https://doi.org/10.1111/dpr.12624
https://doi.org/10.5194/esd-12-819-2021
https://doi.org/10.1177/00345237231160080
https://doi.org/10.3390/su9101889
https://doi.org/10.1016/j.cobeha.2021.02.010
https://doi.org/10.3390/su151612237
https://www.developmenteducationreview.com/sites/default/files/Issue%2021%20(1).pdf#page=138
https://www.developmenteducationreview.com/sites/default/files/Issue%2021%20(1).pdf#page=138
https://doi.org/10.3390/ijerph18179358
https://doi.org/10.3390/ijerph18179358
https://doi.org/10.1080/13504622.2017.1360842
https://doi.org/10.1080/13504622.2017.1360842
https://doi.org/10.1007/s10648-016-9378-y
https://doi.org/10.1007/s10648-016-9378-y
https://doi.org/10.1007/978-3-030-91055-6_22
https://doi.org/10.1080/02635143.2017.1420643
https://doi.org/10.1177/0013916518763894
https://doi.org/10.18497/iejee-green.03640
https://doi.org/10.1207/s1532690xci0102_1
https://www.proquest.com/scholarly-journals/competencies-education-sustainable-development/docview/1346762433/se-2
https://www.proquest.com/scholarly-journals/competencies-education-sustainable-development/docview/1346762433/se-2
https://doi.org/10.26529/cepsj.248
https://doi.org/10.1080/13504622.2019.1664075
https://doi.org/10.1007/s13384-019-00348-w
https://www.ucet.ac.uk/downloads/15510%2DD11%2DJo%2DAnna%2DReed%2DJohnson%2D%28Reading%29%2DInitial%2Dteacher%2Deducation%2Dframework%2Dfor%2DClimate%2Dand%2DSustainability%2DEducation.pdf
https://www.ucet.ac.uk/downloads/15510%2DD11%2DJo%2DAnna%2DReed%2DJohnson%2D%28Reading%29%2DInitial%2Dteacher%2Deducation%2Dframework%2Dfor%2DClimate%2Dand%2DSustainability%2DEducation.pdf
https://www.ucet.ac.uk/downloads/15510%2DD11%2DJo%2DAnna%2DReed%2DJohnson%2D%28Reading%29%2DInitial%2Dteacher%2Deducation%2Dframework%2Dfor%2DClimate%2Dand%2DSustainability%2DEducation.pdf
https://doi.org/10.1080/00958964.2020.1765132
https://doi.org/10.1080/00958964.2020.1765132
https://www.llakes.ac.uk/sites/default/files/LLAKES%20Research%20Paper%2064%20-%20%20Schoon%2C%20I.pdf
https://www.llakes.ac.uk/sites/default/files/LLAKES%20Research%20Paper%2064%20-%20%20Schoon%2C%20I.pdf
https://doi.org/10.1080/10382046.2016.1207993

24 J. A. REED JOHNSON ET AL.

SDSN. (2020). Accelerating Education for the SDGs in Universities: A Guide for Universities, Colleges, and Tertiary and
Higher Education Institutions; Sustainable Development Solutions Network (SDSN): New York, NY, USA, 2020; p. 84.
Available online: https://irp-cdn.multiscreensite.com/be6d1d56/files/uploaded/accelerating-education-for-the-sdgs-
in-unis-web_zZuYLaoZRHK1L77zAd4n.pdf (accessed on 27 September 2022).

Schelly, C., Cross, J. E., Franzen, W., Hall, P., & Reeve, S. (2012). How to go green: Creating a conservation culture in a
public high school through education, modeling, and communication. The Journal of Environmental Education,
43(3), 143-161. https://doi.org/10.1080/00958964.2011.631611

Sleurs, W. (2008). Competencies for ESD (Education for Sustainable Development) Teachers: A Framework to integrate
ESD in the curriculum of teacher training institutes; Curriculum, Sustainable Development, Competencies, Teacher
Training (CSCT); Comenius 2.1 Project; UN: Brussels, Belgium, 2008; Available online: https://www.unece.org/filead-
min/DAM/env/esd/inf.meeting.docs/EGonind/8mtg/CSCT%20Handbook_Extract.pdf

Spellman, K. V., Deutsch, A., Mulder, C. P. H., & Carsten-Conner, L. D. (2016). Metacognitive learning in the ecology
classroom: A tool for preparing problem solvers in a time of rapid change? Ecosphere, 7(8). https://doi.org/10.
1002/ecs2.1411

Sterling, S. (2001). Sustainable Education: Re-Visioning Learning and Change. Schumacher Briefings. Green Books for
the Schumacher Society.

Sterling, S., Glasser, H., Riechmann, M., & Warwick, P. (2017). ‘More than scaling up” A critical and practical inquiry
into operationalising sustainability competencies in envisioning futures for environmental and sustainability edu-
cation. In Corcoran, P.B., Weakland, J.P., and Wals, A.EJ. (Eds.) Envisioning futures for environmental and sustainabil-
ity education Wageningen Academic Publishers.

Strachan, G. (2012). WWF professional development framework of teacher competencies for learning for sustainability.
WWE-UK.

UNECE. (2011). The Competencies in Education for Sustainable Development (Learning for the future: Competencies in
Education for Sustainable Development; ECE/CEP/AC.13/2011/6) United Nations Economic Commission for Europe
(Steering Committee on Education for Sustainable Development, 7 April 2011.

UNECE. (2012). Learning for the future Competencies in Education for Sustainable Development.Retrieved from Paris:
https://unece.org/fileadmin/DAM/env/esd/ESD_Publications/Competencies_Publication.pdf

UNESCO. (2020). Education for sustainable development: A roadmap.

Vare, P., Lausselet, N., & Rieckmann, M. (2022). Competencies in education for sustainable development: critical perspec-
tives. Springer. ISBN. 9783030910556.

Vare, P., & Scott, W. (2007). Learning for a Change. Journal of Education for Sustainable Development, 1(2), 191-198.
https://doi.org/10.1177/097340820700100209

Wenger, E. (1998). Communities of Practice: Learning, Meaning, and Identity. Cambridge University Press.

Wibeck, V. (2014). Enhancing learning, communication and public engagement about climate change—Some lessons
from recent literature. Environmental Education Research, 20(3), 387-411. https://doi.org/10.1080/13504622.2013.
812720

Wiek, A, Withycombe, L, & Redman, C. (2011). Key competencies in sustainability: A reference framework
for academic programme development. Sustainability Science, 6(2), 203-218. https://doi.org/10.1007/s11625-011-
0132-6

Winter, V., Kranz, J.,, & Moller, A. (2022). Climate change education challenges from two different perspectives of
change agents: Perceptions of school students and pre-service teachers. Sustainability, 14(10), 6081. https://doi.
0rg/10.3390/5u14106081


https://irp-cdn.multiscreensite.com/be6d1d56/files/uploaded/accelerating-education-for-the-sdgs-in-unis-web_zZuYLaoZRHK1L77zAd4n.pdf
https://irp-cdn.multiscreensite.com/be6d1d56/files/uploaded/accelerating-education-for-the-sdgs-in-unis-web_zZuYLaoZRHK1L77zAd4n.pdf
https://doi.org/10.1080/00958964.2011.631611
https://www.unece.org/fileadmin/DAM/env/esd/inf.meeting.docs/EGonInd/8mtg/CSCT%2oHandbook_Extract.pdf
https://www.unece.org/fileadmin/DAM/env/esd/inf.meeting.docs/EGonInd/8mtg/CSCT%2oHandbook_Extract.pdf
https://doi.org/10.1002/ecs2.1411
https://doi.org/10.1002/ecs2.1411
https://unece.org/fileadmin/DAM/env/esd/ESD_Publications/Competencies_Publication.pdf
https://doi.org/10.1177/097340820700100209
https://doi.org/10.1080/13504622.2013.812720
https://doi.org/10.1080/13504622.2013.812720
https://doi.org/10.1007/s11625-011-0132-6
https://doi.org/10.1007/s11625-011-0132-6
https://doi.org/10.3390/su14106081
https://doi.org/10.3390/su14106081

	Climate change and sustainability education framework: an opportunity for pre-service teaching
	ABSTRACT
	Introduction
	Conceptual and theoretical thinking
	Introduction
	Pre-service education CCSE framework

	Literature review
	Introduction
	Metacognitive competencies
	Self-efficacy

	Research design
	Context
	Research questions:

	Data collection tools
	Data analysis
	Ethical consideration

	Results
	Introduction
	To what extent do the pre-service teachers (students) feel that the CCSE framework has allowed them to develop their understanding, competencies and confidence in delivering CCSE?
	Initial survey
	End point survey
	Focus group

	What are the perceptions and reflections of teacher educators in relation to developing the knowledge, values, behaviours, attitudes, competencies and confidence of pre-service teachers, and to what extent can it facilitate the advancing of their thinking in delivering CCSE in their school settings?
	Agency
	Mastery
	Modelling
	Problem solving
	Self-belief
	Motivation

	How does the development of knowledge, values, behaviors, attitudes, competencies and confidence relate to the development of self-efficacy?
	Agency
	Mastery
	Modelling
	Problem-solving
	Self-belief
	Motivation


	Discussion
	Conclusion and next steps
	Acknowledgements
	Institutional review board statement
	Informed consent statement
	Authors’ contributions
	Disclosure statement
	Funding
	Orcid
	References


