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Background: Forest Schools (FS) offer a unique learning environment that directly exposes students to climate
change (CC), making them an ideal platform for climate change education. However, CC topics are rarely in-
tegrated into FS curricula.

Aims: This study compares the perspectives of FS practitioner trainers from 14 countries on integrating CC into FS
training programs, examining how socio-cultural contexts and regional climate impacts influence these
perspectives.

Sample: The study involved 36 FS practitioner trainers from 14 different countries.

Methods: A qualitative approach was used, combining document analysis and semi-structured interviews with FS
trainers. Trainers were asked to discuss their views on incorporating CC into FS training programs. Thematic
analysis was conducted to identify key factors influencing trainers' attitudes and practices.

Results: Over half (55%) of trainers expressed reluctance to include CC topics, citing social, psychological,
educational, and practical challenges. In contrast, 44% supported climate change education integration,
emphasizing the responsibility to future generations and the potential educational benefits of FS. Both groups
highlighted the importance of fostering sustainable behavior and cultivating a connection to nature as key goals
of FS education.

Conclusions: The study underscores the challenges and opportunities associated with incorporating CC into FS
training. It provides practical suggestions for integrating climate change education, leveraging FS's outdoor
pedagogy, and addressing barriers to effective implementation.

1. Introduction

Borgerding, 2023; Ginsburg & Audley, 2020). Recently, there has been a
call to actively involve educators in the discourse surrounding CC to
foster greater teacher engagement and increase the likelihood of CC

The increasing global awareness of climate change (CC) is mainly
driven by social media and political discourse, and has heightened the
need to empower future generations with the knowledge and tools to
mitigate and adapt to CC (Gabric, 2023; Jacquet et al., 2014). Climate
change education aims to provide essential knowledge, skills, and values
to foster resilience and influence policy and planning (Monroe et al.,
2019; UNESCO, 2024). As a “top-down” initiative driven by the inter-
national community, CC education focuses on equipping educators with
CC knowledge while promoting global collaboration (Dawson et al.,
2022; UNFCC, 2016).

Educators often perceive CC education as overly complex for young
children (ages 5-11), expressing concerns about anxiety and the need for
developmentally appropriate educational resources (Beaver &
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education implementation and adaptation to local contexts (Dawson
etal., 2022; Li et al., 2021; Rousell & Cutter-Mackenzie-Knowles, 2020).

The forest school (FS) is an educational approach that promotes
holistic child development through sustained engagement in natural
environments (Waite et al., 2016). FS represents a promising platform
for introducing early childhood CC education. Through outdoor expe-
riences, children observe environmental changes firsthand and can
nurture a sense of connectedness and agency in responding to
climate-related challenges (Beaver & Borgerding, 2023; Boileau &
Dabaja, 2020; Cudworth & Lumber, 2021; Harris, 2021). Core elements
of FS pedagogy, such as child-led, experiential learning and collabora-
tive problem-solving, closely align with the foundational principles of
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CC education (Dawson et al., 2022; Li et al., 2021; Monroe et al., 2019;
Rousell & Cutter-Mackenzie-Knowles, 2020). However, despite its
strengths, FS has not widely integrated CC topics into either FS practice
or the training programs that prepare educators (Dabaja & Uysal, 2022;
England et al., 2024).

In recent years, FS has gained global traction as a grassroots move-
ment driven by parental demand for education emphasizing holistic
development over academics (Dean, 2019; O'Brien, 2022). This growth
gained momentum in the post-COVID-19 pandemic period, highlighting
the physical and mental benefits of outdoor education (Dickson & Gray,
2022). The widespread appeal and growing visibility of FS present new
opportunities to embed CC topics into early childhood education set-
tings globally.

Beyond its pedagogical potential, FS can also contribute directly to
climate action by reducing the carbon footprint, decreasing energy de-
mand, and promoting resource conservation, in comparison to tradi-
tional indoor educational settings (mitigation). FS function as a form of
green infrastructure (adaptation), helping to address extreme heat and
air pollution (Dickson & Gray, 2022; Khafif, 2024; Mell & Clement,
2019). Additionally, the physical and mental health benefits associated
with FS may reduce health-related costs, adding economic value to their
ecological contributions (Cudworth & Lumber, 2021; Dabaja & Uysal,
2022).

FS trainers (hereafter referred to as “trainers™) represent a particu-
larly influential group capable of embedding CC education within FS
settings. In countries such as the UK, Canada, and Australia, formal
training is considered essential for conveying the philosophy, pedagogy,
practical skills, and risk management associated with FS instruction
(England et al., 2024; Mackinder, 2020). Trainers play a crucial role in
shifting from standardized, top-down CC education directives to more
localized and co-constructed pedagogical practices (Rousell &
Cutter-Mackenzie-Knowles, 2020). This is particularly important given
the diverse ecological and cultural settings in which FS programs are
expanding. A culturally responsive training approach enables trainers to
tailor CC education to local values, environmental conditions, and
community needs (Leather, 2018; Mackinder, 2020).

Each trainer has the potential to shape the instructional approaches
of their program participants, who, in turn, refine and implement these
methods in their programs. This dynamic can foster a cumulative
impact, extending the reach of CC education across multiple FS settings.
Embedding CC content in FS training may also catalyze supportive
policy development, further legitimizing FS as a strategic educational
response to climate challenges.

This research explores and compares global trainers’ perspectives on
integrating CC topics into FS training, focusing on how socio-cultural
attitudes and regional climate impacts shape their approaches. The
following research questions were addressed.

1. What are trainers' perspectives regarding the incorporation of CC
into training programs?

2. How do the trainers introduce CC topics within their training
programs?

1.1. Global diffusion of FS

The FS approach, which originated in early childhood education in
Denmark, was later introduced into the UK and has since expanded to
regions such as North America and Australia, evolving into a global
movement (Dean, 2019). It follows a learner-centered pedagogy that
emphasizes autonomy, play, experiential learning, and supported
risk-taking (Waite & Goodenough, 2018). It has been applied across a
range of age groups, but is most geared toward children aged 2 to 7
(Waite et al., 2016).

Given that most training programs are designed with early childhood
education in mind, the present research primarily focuses on this age
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group. The terminology used to describe FS varies across contexts, with
terms such as “nature preschool” in the US, “bush kinder” or “nature
play programs” in Australia, and reflects regional adaptations (Dean,
2019). In this research, the term FS is used interchangeably to refer to
varied models and names across global contexts.

The FS model encompasses a wide range of definitions, pedagogical
approaches, and implementation durations, shaped by variations in
geography, culture, and educational policy (Dean, 2019; Waite et al.,
2016). The absence of standardized definitions or accreditation frame-
works complicates efforts to quantify FS implementation globally. Cur-
rent estimates report approximately 200 FS programs in the UK (FSA,
2019), 800 in the US (Natural Start Alliance, 2022), 200 in Australia
(O'Brien, 2022), and over 2000 in Germany (England et al., 2024). Data
from Scandinavia is less precise: Norway reported 356 FS settings in
2021 (Alme & Alvestad Reime, 2021), and informal sources estimate
more than 500 in Denmark (Dean, 2019).

Despite global growth, FS models are often criticized for overlooking
local cultural and ecological contexts, reinforcing calls for more locally
responsive approaches (Leather, 2018; Mackinder, 2020; Monroe et al.,
2019). Furthermore, in regions where FS is not publicly funded, socio-
economic barriers may limit participation, raising concerns about equity
and accessibility, and potentially reducing the relevance of FS-based
education on pertinent issues such as CC (Garden, 2024; O'Brien, 2022).

1.2. Forest school training programs

Variation in FS programs is also manifested in the diversity of FS
training programs, which vary widely in prerequisites, duration,
assessment, philosophy, pedagogy, and the role of nature (Bentsen et al.,
2018; Waite et al., 2016). In this study, a FS training program is defined
as one with a structured curriculum and distinct duration, and certified
by a recognized institution (e.g., the Forest School Association in the UK,
Natural Start Alliance in the US, or nationally endorsed accreditation
elsewhere). The following section highlights differences in FS training in
Denmark, the UK, the US, and Australia. Training programs from
countries with fewer than four interviewees for this research (Table 1)
are not described, reflecting the limited availability of peer-reviewed
literature for contextualization and the scope of this paper. Denmark,
however, is included due to its recognition as the birthplace of FS edu-
cation (Dean, 2019).

Denmark lacks standardized FS training, but certified teachers
(pedagogues) can choose it as an elective. Courses focus on integrating
subjects through outdoor, child-centered learning. While not centered
on environmental education, some universities now include related
content in their curricula (Bentsen et al., 2018). In the UK, Bridgewater
College introduced FS education in 1993, aligning with government
policies on nature deprivation (Waite et al., 2016). Initially, training was
offered by private providers, but the formation of the Forest School
Association (FSA) in 2012 led to standardized certification (Waite &
Goodenough, 2018). Teacher certification is not required; to become a
certified FS practitioner, individuals need to complete the Level 3 FS

Table 1
The number of trainers from each country.
Australia  Europe New UK US  Other Total
Zealand
5 Czech 1 2 7 10  Chile1
Denmark 1 South Korea-
Finland 2 1
Germany 1
Hungary 1
Poland 1
Spain 2
Switzerland 1
5 10 2 7 10 2
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practitioner qualifications and first aid certification. The one-year,
180-h program covers FS philosophy, child development, planning,
practical skills, and woodland ecology (FSA, 2019).

In the US, FS training programs focus on holistic child development
and foster ecological identity, with some also addressing certification
and marketing (Larimore, 2016; NAAEE, 2023). The FS trainers are not
required to have a teaching certificate. Training formats range from
brief workshops to year-long courses, offered through university pro-
grams with certificates or privately with independent accreditation
(NAAEE, 2023). In Australia, FS training is delivered by state networks,
private providers, and some UK-based programs, varying in length from
workshops to year-long courses. An early childhood education qualifi-
cation is typically required. Programs cover the Early Years Learning
Framework, nature play pedagogy, education for sustainability, and
First Nation perspectives (Hughes, 2020).

1.3. Incorporating CC in early childhood education

CC education aligns with the UN Sustainable Development Goal
(SDG13), aiming to improve education and empower children to influ-
ence community action and policy (Ennes et al., 2021; UNESCO, 2017).
It has expanded beyond scientific knowledge to include psychological,
social, and ethical dimensions, emphasizing experiential, interdisci-
plinary, and participatory methods (Monroe et al., 2019; Rousell &
Cutter-Mackenzie-Knowles, 2020). These approaches deepen under-
standing by engaging students in real-world climate challenges through
hands-on, collaborative activities that foster problem-solving and crit-
ical thinking (Hemminki-Reijonen & Logadottir, 2021; Liarakou &
Kalafati, 2023; Rousell & Cutter-Mackenzie-Knowles, 2020).

Despite its importance, CC education remains limited in teacher
training worldwide (Dawson et al., 2022; Leal Filho et al., 2021; Monroe
et al., 2019; Olawumi et al., 2023). Even where national frameworks
promote CC education, implementation within teacher-training in-
stitutions is often inconsistent. For example, South Africa provides a
broad national framework for school-level CC education while allowing
universities flexibility in designing teacher-training curricula, which can
lead to uneven integration (Olawumi et al., 2023). Other countries, such
as Australia, have embedded CC education in national curricula of Ed-
ucation for Sustainability, yet implementation in teacher training pro-
grams remains inconsistent (Davis & Davis, 2021). Typically, CC
education is introduced through natural science or geography courses
(Davis & Davis, 2021). As a result, future educators receive minimal
preparation to address the complex environmental, social, and economic
dimensions of CC (Hill & Dyment, 2016; Leal Filho et al., 2021; Li et al.,
2021).

The lack of CC education integration is particularly pronounced in
early childhood education, despite evidence that young children can
engage with sustainability concepts in ways that provide a foundation
for age-appropriate CC learning and action(Davis, 2014; Hughes, 2020).
CC education is typically introduced at the elementary level, as seen in
the UK and in some states in the USA, with relatively few initiatives
targeting children aged 3 to 5 (Rousell & Cutter-Mackenzie-Knowles,
2020). One exception is Australia, where CC and sustainability con-
cepts are embedded within the national Early Years Learning Frame-
work for children from birth to five years (Davis & Davis, 2021).

Preschool teachers often view CC education as developmentally
inappropriate, fearing it may cause hopelessness, while also facing
barriers such as time constraints and limited family engagement
(Ginsburg & Audley, 2020). Advocates argue that preschoolers should
learn about CC, as they will be affected by it, and limited knowledge can
lead to climate anxiety later in life (Beaver & Borgerding, 2023; Gins-
burg & Audley, 2020). Research shows that young children are inter-
ested in environmental issues, know about the state of the earth, and
have ideas for its protection (Engdahl, 2015).

Teaching CC to preschool children requires developmentally
appropriate methodologies that simplify complex topics and cultivate
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knowledge, empathy, and a proactive mindset to inspire action. Expe-
riential learning, narrative-based teaching, artistic expression, and
emotional engagement are particularly effective for this age group
(Jacobson et al., 2017; Klim-Klimaszewska & Wieruszewska-Duraj,
2023). These methods help translate abstract concepts into tangible
experiences (Klim-Klimaszewska & Wieruszewska-Duraj, 2023; Liar-
akou & Kalafati, 2023).

1.4. Climate change and forest school: exploring the potential for
implementing CC education

By its very nature as an outdoor approach, FS is significantly affected
by CC. Extreme weather events can disrupt activities and pose safety
risks, affecting both children and staff (Fortington et al., 2022; Park
et al., 2021). Despite these challenges, FS offers a valuable platform for
delivering meaningful CC education. Compared to an indoor setting, the
outdoor setting provides an opportunity for active participation in CC
mitigation and adaptation. Through regular interaction with natural
environments, children can observe ecological changes firsthand and
connect abstract climate concepts to tangible elements of their daily
experience (Dean, 2019; Ginsburg & Audley, 2020; Mackinder, 2020).

While FS falls within outdoor education (Dean, 2019), its child-led,
play-based approach contrasts with the structured, adult-directed
methods of many outdoor programs that more directly address CC
through problem-solving and scientific inquiry (Fox & Thomas, 2023;
Ginsburg & Audley, 2020). Both models face similar challenges,
including limited climate content and the need to balance emotional
sensitivity with educational urgency (Fox & Thomas, 2023).

FS educators often identify nature connection as a key pedagogical
bridge between FS and CC education (Beaver & Borgerding, 2023;
Ginsburg & Audley, 2020). Nature connection is defined as a multidi-
mensional construct that encompasses emotional attachment, cognitive
awareness of human-nature interdependence, and a sense of belonging
and responsibility (Nisbet et al., 2009; Reed, 2025). One way to cultivate
a connection with nature is through meaningful experiences in nature
(Chawla, 2020). Many FS educators prioritize nature connection over
direct CC instruction in early childhood, due to concerns about
emotional overwhelm and developmental readiness (Ginsburg & Aud-
ley, 2020). This approach is seen not as avoidance, but as a develop-
mentally appropriate, long-term strategy to foster pro-environmental
values and responsibility through positive early experiences in nature
(Chawla, 2020; Ginsburg & Audley, 2020).

The FS approach incorporates several pedagogical strategies that
align with effective CC education for early childhood. Among the four
methods often identified as suitable for preschool CC education (i.e.,
experiential learning, narrative-based teaching, emotional engagement,
and artistic expression), FS integrates the first three extensively and also
supports artistic expression (Beaver & Borgerding, 2023; Klim-Kli-
maszewska & Wieruszewska-Duraj, 2023).

Experiential learning is central to FS pedagogy, encouraging children
to engage directly with environmental challenges through hands-on
exploration. Activities such as designing rainwater collection systems,
investigating natural water flow, or experimenting with composting
introduce children to core ecological concepts and foster an under-
standing of resource conservation and environmental processes (Beaver
& Borgerding, 2023; Ginsburg & Audley, 2020). These practices nurture
critical thinking, creativity, and a sense of agency in addressing
climate-related issues (Cutter-Mackenzie & Rousell, 2019; Reinert,
2021). Narrative-based teaching in FS draws on imaginative storytelling
to link environmental issues to personal experiences and local contexts,
helping children relate to abstract concepts in a meaningful way (Beaver
& Borgerding, 2023; Ginsburg & Audley, 2020).

In addition, the consistent return to the same natural environment
supports emotional engagement by fostering familiarity, reducing fear,
and cultivating empathy, responsibility, and a sense of place. These
emotional bonds encourage children to see themselves as capable of
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contributing to environmental change (Harris, 2021). The FS approach
also fosters creative and artistic engagement by inviting children to
carve, build, and craft using natural materials found in the environment
(Leather, 2018).

Moreover, FS environments themselves function as living models of
climate resilience. The absence of energy-intensive infrastructure dem-
onstrates low-impact living, while vegetation and soil features help
mitigate urban heat and manage stormwater runoff (Dickson & Gray,
2022). These embedded practices offer concrete, observable examples of
adaptation and mitigation, reinforcing the message that even small ac-
tions can contribute to positive environmental change (Bentsen et al.,
2018; Boileau & Dabaja, 2020).

2. Methods
2.1. Methodology

This research used a qualitative multiple-case study method, ana-
lysing data from interviews with trainers from fourteen countries
alongside information drawn from the websites of the corresponding
training programs represented in the sample. This approach captures the
complexity and diversity of cross-cultural contexts (Stake, 2013).
Semi-structured in-depth interviews with trainers were utilized to
ensure a thorough exploration of the topics while allowing for flexibility
(Gustafsson, 2017). The interview comprised seven questions (Appendix
A) aimed at eliciting insights into the trainers’ experiences and per-
ceptions about FS, perspectives on the relationship between FS and CC,
and views on integrating CC into the training program. The questions
were designed through consultation with FS educators and environ-
mental education experts. Data from eighteen training websites pro-
vided information on training duration, prerequisites, type of
certification, curriculum details in general, and for CC education in
particular, objectives, pedagogical methods, and assessment methods.
These websites were associated with trainers who participated in the
study; not all interviewed trainers had an active website, and no addi-
tional websites were selected beyond the interview sample. The docu-
ment analysis provided additional insights and validated findings
through triangulation.

The study was approved by the University's ethics committee
(reference number 428/21). The trainers provided informed consent;
their identities were anonymized to ensure confidentiality and privacy.

2.2. Participants

The research sample included thirty-six trainers (Table 1): thirty-one
served as directors of FS training programs, two as co-directors, and
three as university-based FS education experts who, in addition to their
academic roles, actively teach in FS certification courses at their in-
stitutions. Among the program directors and co-directors, twenty-five
were from private programs, while six were affiliated with colleges or
universities offering FS qualifications. The programs train educators for
early childhood and elementary education levels. Details of the training
programs and their websites are provided in Appendix B1.

The sample comprised twenty-four females and twelve males.
Nineteen trainers had backgrounds in environmental studies, seventeen
had educational backgrounds, and one had a business degree. Twelve
trainers had up to ten years of experience in FS training, forteen had
11-20 years, and ten had over twenty years of experience. Compre-
hensive participant profiles are provided in Appendix B2.

2.3. Procedure and data analysis

Participant recruitment occurred in two stages. The initial outreach
was conducted via FS training program websites. In the US, contact was
made with training programs officially listed by the Natural Start Alli-
ance. In UK, outreach was conducted with endorsed FS trainers listed on
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the Forest School Association's official website. In other countries, in-
dividuals were affiliated with national FS organizations. In the second
stage, additional trainers were acquired through snowball sampling,
whereby initial trainers referred other relevant individuals from their
professional networks (Noy, 2008)

The document analysis from the websites employed a deductive
approach (Fereday & Muir-Cochrane, 2006), using predefined codes to
analyze FS programs, including objectives, pedagogical methods, and
curricula (Waite et al., 2016). In addition, author-defined codes were
created for technical aspects such as training duration, prerequisites,
type of certification, and the explicit inclusion of CC. These dimensions
were compared across websites, allowing us to identify structural and
contextual variation in FS training provision before conducting the in-
terviews. Interview questions, initially developed with FS and environ-
mental education experts, were refined using website data to clarify key
areas.

The interviews, conducted by Author 1, took place between
November 2023 and March 2024. Utilizing Zoom, audio-recorded ses-
sions lasted between 40 and 70 min. Audio recordings were transcribed
using Otter Al transcription software. Transcripts were coded iteratively
using ATLAS.ti software, allowing systematic coding, textual access, and
diverse data analysis, including numerical assignments (Busetto et al.,
2020). A systematic inductive coding method (Fereday &
Muir-Cochrane, 2006) was used to explore trainers' perspectives on
integrating CC into training programs and their strategies. First-cycle
coding of the interview data and the initial grouping of codes into
broader conceptual categories were conducted by Author 1, a researcher
in environmental education. In the second cycle, these categories were
further refined, and potential relationships among them were identified.
To enhance analytical rigor, this stage was independently replicated by
Author 2, a researcher in environmental education who also teaches in
an academic FS certification program. The resulting categories were
then collaboratively reviewed and discussed by both authors to develop
overarching themes (Saldana, 2013). Website data were
cross-referenced with interview responses to identify consistencies and
discrepancies between stated curricula and trainers’ reported practices,
enhancing the credibility and depth of the findings. Appendix C in-
dicates which code originated from document analysis and which
originated from interview data.

Descriptive quantification of whether CC is integrated into the
training program was used to support and structure the thematic
interpretation of the data, rather than to make statistical inferences. The
interviews were coded based on whether trainers “incorporate” or “do
not incorporate” CC education within their training programs. These
categorical codes were then aggregated, and their frequencies calculated
to identify recurring patterns across the dataset. This form of supple-
mentary counting adds a descriptive quantitative dimension to the
qualitative analysis. It serves to enhance the transparency, structure,
and interpretive clarity of the findings by indicating the relative prom-
inence of particular themes within the sample, without suggesting sta-
tistical inference or generalizability beyond the study context (Hannah
& Lautsch, 2011).

3. Results and discussion

3.1. Climate change as a personal-educational mandate: integrating CC
education into FS

Most trainers (n = 34) view CC as a critical issue, with some
describing it as the “most significant crisis we are facing” (Interview 5,
Chile). However, two trainers articulated alternative perspectives,
viewing CC as a manageable or even beneficial shift across FS practice
with both children and trainees: “[CC] is not [a] good situation, but I
treat it as an opportunity in my work ... I now have a new area to work
because places [that] used to be swampy ... now they’re dry” (Interview
15, Poland). Trainers' knowledge and beliefs about CC affect both the
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time they spend on it and how they present the content (Hannah &
Rhubart, 2020).

Despite the widespread recognition of CC as urgent, curricular
incorporation remains limited. Only three training programs (two from
Europe and one from the US) explicitly incorporate the term CC in their
website or link sustainable practices to mitigation or adaptation strate-
gies. For example, although Training Program 18 (Spain, Appendix B2)
does not incorporate CC topics directly, it comprises nine units in which
environmentally related themes are interspersed. These include topics
such as “Nature Connection for Personal and Professional Development”
and “The Human Role in a Healthy Landscape,” which emphasize nature
connection and environmental stewardship. However, the explicit term
“CC” was absent from the curriculum.

Interview data, however, revealed a more complex picture. While
most trainers acknowledged the gravity of CC, their actual approaches to
incorporating CC within FS trainer education varied considerably. Of the
36 interviewees, 16 trainers supported integrating CC into their training
programs, while 20 trainers opposed it. This discrepancy between
expressed beliefs and enacted practices is well-documented in CC edu-
cation literature (Hannah & Rhubart, 2020; Seroussi et al., 2019).

Several trainers described a responsibility to equip FS trainees with
the skills and mindset needed to address CC constructively. One trainer
shared: “We are talking about building resilience in kids ... you have to
talk about CC [in training program] ... We are responsible for building
that idea of wonder ... capability ... problem-solving and giving trainers
a sense of positivity around those skills (Interview 14, New Zealand).”
This perspective frames CC education to build agency and resilience in
FS training program participants, preparing them to approach the topic
with confidence and hope in their future work with children.

By framing CC challenges as opportunities for proactive engagement,
trainers support program participants in developing the confidence and
pedagogical strategies needed to teach CC in ways that foster
constructive and resilience-oriented responses among their future stu-
dents. This approach may help reduce climate-related anxiety among
program participants, a factor identified as a significant barrier to the
effective incorporation of CC education in practice (Monroe et al., 2019;
Stevenson et al., 2017). To further clarify the perspectives of trainers,
the next section outlines reasons cited by those who oppose CC topics in
training, followed by arguments from those in favor. Fig. 1 visually
represents these positions by mapping the thematic codes and categories
that emerged from the interview data.

Proponent’s motivation

for integrating v

Shared
themes
(see § 3.4)

CC education
(see § 3.3)

(<on]

Responsibility for future

preparedness: (89; 42
«  Children have ability to opponents, 27
understand (6) proponents)

¢ Children have right to know
(C)

Learning opportunities

*  Outdoor learning (12)

*  Forest pedagogy (5)

Sustainable

Nature connectiol

behavior (76; 33
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3.2. Opponents’ barriers to integrating CC education

3.2.1. Social and psychological concerns

Social and psychological concerns emerged as key barriers discour-
aging FS trainers from integrating CC content into their training pro-
grams. Personal views on CC are influenced by cultural norms, political
climate, and media coverage (Nossek, 2019). Trainers perceive CC as a
‘controversial’ and ‘political issue’ and express concern that discussing it
might provoke anxiety for themselves and for the participants in their
training programs, as explained by a trainer with fourteen years' expe-
rience: “The amount of emotion it [CC] brings ... I don’t want to deal
with climate grief in the training program” (Interview 24, UK). This
perception arises both in contexts where CC is politicized, such as
Australia (Falkenberg et al., 2022), and in contexts such as the US, where
public discourse on CC is polarized and uneven across regions
(Averchenkova et al., 2021; Smith et al., 2024), suggesting that broader
societal influences shape trainers' reluctance (Zilliacus & Wolff, 2021).

A second barrier involved concerns about the emotional impact of CC
on young children. Trainers, particularly from the US and Europe,
questioned whether children possess cognitive maturity to process such
complex issues, fearing negative emotional consequences. One US
trainer shared, “We should not be putting the weight of environmental
issues that are adult problems to solve when all it does is create anxiety
and a sense of hopelessness” (Interview 27, US). These perceptions of
children's emotional readiness directly shaped trainers' decisions about
what content is appropriate to include in FS trainer education. Because
many trainers did not clearly distinguish between addressing CC with
children and addressing it within adult training programs, these con-
cerns often led to the exclusion of CC from training altogether.

It may be inferred from the interview data that trainers' reluctance to
incorporate CC education into their programs is linked, at least in part,
to the lack of professional development on how to address CC within FS
settings when training future FS teachers. As one trainer explained, “I
don’t have any specific CC content to teach ... CC topics are certainly
something you could introduce into the outdoor learning program ... or
natural science, but not [in FS]” (Interview 26, Spain). This highlights a
perceived disconnect between FS and climate-related instruction,
revealing underlying uncertainty about how to approach the topic
pedagogically within the framework of trainer education.

This uncertainty includes concerns that addressing CC in training
may prompt participants to apply it in practice in ways trainers feel
unprepared to support. As one trainer explained, “They [the partic-
ipants] said, we don’t know how to address it ... we [trainers] don’t

Opponents’ barriers to
integrating CC
education (see § 3.2)

Social and psychological concerns

* Instilling discomfort and
anxiety (16)

*  Controversial issue (10)

Educational and practical concerns
*  Not age appropriate (8)

* Limited time (8)

e Scientific issue (4)

Fig. 1. Thematic codes and categories cited by FS trainers who either support (left circle) or oppose (right circle) the inclusion of climate change (CC) content in
training programs. Shared themes that appear in both groups are marked with a linking symbol ( ). The size of each circle corresponds to the number of codes
associated with that theme. Frequencies of individual codes are noted in parentheses.
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want to scare people [talking about CC], but we do need to educate
people ... we don’t know how to address it” (Interview 33, UK). Both
trainers and participants share uncertainty, not about the importance
of CC education, but about how to teach it effectively.

This reluctance reflects a broader uncertainty about how to teach CC
in developmentally appropriate and emotionally constructive ways
(Ginsburg & Audley, 2020; Li et al., 2021). While FS pedagogy offers
opportunities to frame CC as empowering rather than fear-inducing
(Beaver & Borgerding, 2023), trainers appeared unaware of how to
leverage this pedagogical potential within their programs.

Low self-efficacy emerged as a third barrier, with several trainers,
despite their experience, doubting their impact on CC outcomes, a
perception that shaped how they approached CC within trainer educa-
tion and, in turn, influenced participants' preparedness to support chil-
dren's climate-related learning. One trainer explained, “There are bigger
forces driving CC than anything a preschool teacher in the woods with
young children can influence” (Interview 32, US). Ambiguous framing of
CC education, particularly regarding its relevance for early childhood
training programs, conveys an indirect message that undermines its
perceived value and appropriateness within FS practice. This may
reduce participants' self-efficacy and discourage meaningful engage-
ment, ultimately limiting its impact on children (Li et al., 2021).

3.2.2. Educational and practical concerns

Trainers frequently framed CC as developmentally inappropriate for
young children, particularly due to its abstract and long-term nature: “In
the theory of the development, the concept of time and change for the
children before ... nine years, it is not something they understand ... you
have to talk and to teach about CC when it is possible for the child to
understand” (Interview 19, Switzerland(. These beliefs informed
trainers' decisions about what content is appropriate to include when
training future FS leaders. As one trainer explained: “When I talk about
CC, they [trainers] think it’s too obstructive for children ... there are
other organizations, NGOs, who know how to teach about CC” (Inter-
view 15, Poland). This reflects a tendency to position CC education
outside the remit of FS trainer education, rather than adapting it within
FS pedagogical frameworks.

Interview data further revealed that many FS trainers entered the
profession, incidentally, developing their practice through personal
experience or self-guided learning, such as online resources, rather than
through formalized professional development. In the absence of stan-
dardized qualifications or a structured curriculum for FS trainer edu-
cation, most have not received explicit guidance on how to integrate CC
into training. As a result, trainers possess general FS expertise but lack
the pedagogical strategies necessary to support program participants in
addressing CC effectively and developmentally. Educators require both
content knowledge and content-specific teaching strategies, particularly
when tackling complex issues such as CC.

CC is often perceived as a scientific issue: “Climate change is science,
it is in mainstream schools, [that is the reason] I am thinking don't worry
about teaching that [in the training program]” (Interview 26, UK). CC
topics are integrated into the national curriculum across various coun-
tries, typically within science and geography (Dawson et al., 2022). In
some European countries and the UK, FS programs are often delivered as
part of school programs for a few hours or a day each week (Waite &
Goodenough, 2018). As a result, trainers often exclude CC topics from
their training programs and focus on preparing trainees for skills not
covered in traditional schooling. This is especially the case in programs
linked to bachelor's or master's degrees with mandatory CC courses (See
Appendix B2, training programs 19-Switzerland, and 20-UK).

The perception that CC is too complicated to teach, coupled with
limited pedagogical resources, leads trainers to deprioritize CC content
in their programs: “That's such a complicated topic to address, I have a
finite amount [of time] to teach my course that I do not want to get
distracted” (Interview 24, UK). Similar constraints are reported across
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the wider teaching community (Li et al., 2021; Stevenson et al., 2017).
3.3. Proponent's motivation for integrating CC education

3.3.1. Responsibility for future preparedness

Proponents of CC in training programs felt a responsibility to prepare
adult participants for their role in shaping the responses of future gen-
erations to CC. As one trainer explained:

In the training program, I talk about CC ... because I want people to
have a context and a basis for its vital importance. I talk about ‘my
why’, which is absolutely about CC ... our temperature has gone up
... then the flooding and the huge events ... big storms ... really big
change (Interview 35, US).

This quote reflects the trainer's emphasis on grounding CC education
in personal motivation and inspires a sense of urgency and responsibility
among program participants.

This perspective, more prevalent in Australia and New Zealand,
stems from the belief that educators must be equipped to address topics
that deeply affect children's futures. As one trainer stated: “The UN
rights of the child say children have a right to have a say on matters that
are going to impact their futures. And at the moment, there's nothing
greater than CC” (Interview 4, Australia). According to this view, FS
training programs serve as a crucial space for preparing future educators
to support children's engagement with CC in developmentally appro-
priate and empowering ways. Equipping educators with the knowledge
to prepare future generations for CC is particularly important in FS
training programs, given the diverse backgrounds of FS teachers, many
of whom do not come from environmental fields and have varying
motivations for entering the field (Kemp, 2020; Waite & Goodenough,
2018).

Proponents acknowledged that CC may evoke anxiety but argued
that avoiding the topic in training programs is not professionally
appropriate. Given the unavoidable presence of CC in daily life and the
media, educators must be supported in navigating it thoughtfully. FS
training, therefore, is seen to equip participants with strategies to guide
children toward resilience rather than fear. As noted by one trainer:
“There is ... a real understanding that climate anxiety is huge ... one of
the very best ways to mitigate climate anxiety is to teach children that
nature does know what it’s doing. Nature has the answers ... people can
learn [from nature]” (Interview 21, UK). Trainers emphasized that
modeling emotionally constructive approaches to CC within training is
essential for preparing participants to address the topic in their future
practice with children.

This approach aligns with the belief that FS pedagogy can serve as a
foundation for preparing educators to foster hope, agency, and resil-
ience. In training settings, this requires not only delivering CC content
but also modeling affective pedagogical practices that mitigate fear and
support thoughtful engagement with climate issues (Chawla, 2020;
Ginsburg & Audley, 2020; Rousell & Cutter-Mackenzie-Knowles, 2020).

3.3.2. Learning opportunities

Outdoor settings provide opportunities to observe weather and
biodiversity changes. Although the duration of most training programs
is typically insufficient for participants to witness long-term trans-
formations, trainers focus on equipping them with the skills and stra-
tegies necessary for identifying and interpreting such changes
independently in their future practice. Proponents of incorporating CC
into FS training teach participants how to notice and analyze these
changes, as one trainer noted: “I teach to raise awareness to all the little
nuances that come with CC ... to be able to experience those and to
observe them. And then if something ... pulls on that string of CC, you
can see the reverberations” (Interview 34, US). By embedding these
practices in training, CC can be addressed in ways that are contextually
grounded and developmentally appropriate (Beaver & Borgerding,
2023; Li et al., 2021).
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3.4. Nature connection and sustainable behavior in FS training: shared
themes, divergent logics

The theme of “nature connection” emerged as a central strategy
among trainers preparing FS participants to engage with CC education,
often articulated through affective language such as a “love for nature.”
This perspective was shared by 23 trainers overall, including 16 of the
20 opponents and 7 of the 16 proponents. Among opponents, nature
connection was framed as an indirect route to stewardship: “It’s about
being out in nature and learning to love it ... so that when they grow
[they will] become the future guardians” (Interview 13, New Zealand).
This child-focused rationale informed how trainers designed their
training programs, leading them to prioritize cultivating nature
connection among adult participants as a sufficient foundation for future
environmental responsibility.

However, proponents for integrating CC into the training program
criticize this assertion, arguing that merely facilitating this connec-
tion to nature is insufficient: “A lot of educators have hung on to that
quote you ‘can’t care for nature unless you love it’ ... children may
not want to care and protect nature just because they’ve been playing
in nature” (Interview 4, Australia). From this perspective, nature
connection, while valuable, must be accompanied by intentional CC
pedagogy that equips FS trainees with the skills to engage critically
with environmental issues.

Sustainable behavior was a common theme among both proponents
(7 of 16) and opponents (5 of 20) of integrating CC into training.
Among opponents, CC was typically embedded within broader sus-
tainability content rather than addressed explicitly, as one trainer
noted: “We don’t ... talk about CC as a specific [subject] ... it sits
within the module of ‘sustainable management’ of the space ... we
asked them to do an impact assessment ... I'm very conscious of
forcing [CC] into people” (Interview 22, UK).

This illustrates a preference for incorporating CC within broader
sustainability modules, favoring it over directly discussing its causes and
effects, allowing program participants the autonomy to decide whether
and how to address the topic in their practice. This approach was also
noted by a US trainer: “[I'm] teaching that humans need to be sustain-
able ... I don't know if teaching about CC in our capacity is all that
useful” (Interview 32). This perspective suggests that some trainers
perceive FS training programs as not fully equipped to engage with the
complexities of CC, leading them to prioritize tangible, practice-oriented
sustainability actions.

Proponents of integrating CC argue that teaching and practicing
sustainable behaviors alone are insufficient within the training program.
They emphasize the need for discussions that link these actions to CC:
“Some of the ... educators might just walk past them [sustainable action]
and not really connect between sustainability and CC” (Interview 4,
Australia). For example, three trainers described asking participants to
carry water to sites without running water as a practical exercise in
resource conservation and sustainable behavior.

When people come to FS training ... some of them have never
thought about these things, particularly [connecting between sus-
tainable behavior and CC]. They’ve not thought that’s part of their
role. With FS ... you’re thinking about how we use resources like
carrying our water into the woods ... and linked into the Sustainable
Development Goals or CC. (Interview 21, UK)

Though simple, such activities can prompt discussions in training
about climate-related resource challenges such as water scarcity.
Framing them within a CC context helps prepare participants to link
sustainability practices to climate mitigation (Ginsburg & Audley,
2020).
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3.5. Forest schools: opportunities for mitigation and adaptation

Only four trainers acknowledged the potential of FS to address CC
beyond education, emphasizing its role in mitigation and adaptation
efforts. These trainers framed FS not only as a pedagogical approach but
also as a low-impact alternative to conventional educational infra-
structure, with implications for energy use and resource consumption.
This perspective is illustrated by one trainer:

I was talking with an architect [about FS] and said, ‘do you under-
stand what this means for CC?’ ... [we] don’t need this kind of level
of heating and cooling ... and [we] are not using tons of the earth’s
resources (Interview 34, US).

Of these four, only three explicitly discussed this potential with
participants in their programs:

The aim is to make some effects on the CC by propagating the
importance of the forest ... this is about mitigation but also adap-
tation ... if we promote the role of FS then it helps to convince people
that there should be more and more forests in the country (Interview
11, Hungary).

By emphasizing how FS can contribute to CC mitigation and adap-
tation, trainers encourage participants to see themselves as educators
whose work carries ecological significance and has the potential to in-
fluence climate-related policy debates.

3.6. Integrating CC education into FS training programs: pedagogical
strategies

Trainers advocating for the integration of CC into their training
programs employ various tools and strategies that are part of FS peda-
gogy. While some of these strategies explicitly reference CC, many are
framed more generally to align with FS principles and avoid controversy
when working with young children. Most address CC topics indirectly,
using less controversial approaches suited to early childhood education.
As one trainer explained when describing how FS training prepares
participants to work with children:

[talking about CC] often feel sad, what’s brilliant about the FSis ...
[we] have these tools to go back into children’s worlds and bring joy
... to build skills. So, they are proactive in their local spaces ... they
feel empowered because they can do something in their place with
the children. (Interview 26, UK)

Rather than dismissing emotional concerns, FS training programs
aim to equip educators with emotionally responsive, action-oriented
strategies designed to support young learners in developmentally
appropriate ways. Table 2 outlines the strategies emphasized in training,
including descriptions, illustrative examples, alignment with FS and CC
education principles, and whether they are explicitly framed as CC
within FS training contexts.

3.7. Summary of results

Based on data from training program websites, only three programs
explicitly mentioned CC in their descriptions. However, interviews with
trainers revealed that 16 of the training programs integrated CC topics
mostly indirectly. Fig. 2 demonstrates the number of opponents and
proponents for each country.

The integration of CC into training programs varies across regions
and often uses indirect methods (Table 2). Tracking biotic and abiotic
changes is common in all countries. Project-based approaches are also
widely used, though less frequently in Europe. In Europe, collaboration
with forest services is prominent, while in the South Pacific and the US,
indigenous knowledge, eco-storytelling, and role-play are more
common.

These regional variations are not merely contextual; they shape the



M. Netzer et al.

Learning and Instruction 103 (2026) 102339

Table 2
Strategies for explicit CC education in the training programs.
Strategy Description Example quote FS principle/ CC education Direct/ Countries No. of FS
skills strategy Indirect where this trainers
strategy is identifying
referenced this strategy

Eco-story telling Teach participants how to We do [talk about CC] when it  Storytelling, Creativity Indirect Australia 3
develop and use narratives that ~ comes to storytelling. The imagination New Zealand
convey environmental early childhood teachers ...
concepts to children, learn to write stories about ...
highlighting human-nature concepts that a two and three-
interactions or relationships year-old needs to think and
between organisms within the wonder about (Interview 2,

FS setting to empower children ~ Australia)
by illustrating their potential
contributions to CC solutions
Indigenous Teach participants how to One thing that's popular in the ~ Connection Locally grounded Indirect Australia 6
Knowledge engage with an Indigenous US....is the ‘Leave No Trace’ between the approaches New Zealand
worldview centered on the principle. That's one area that learner and the Us
post-humanist integration of we don't incorporate as much natural world
social, ecological, and spiritual ~ as people would think that we
relationships do. We focus on more of the
Indigenous understanding of
reciprocity. We teach [in the
training program] ... about
which plants you harvest, or
which plants you observe
(Interview 39, US)
Keeping track of =~ Teaching participants Teaching the children to be Observation Scientific Indirect Australia, 13
biotic and techniques to monitor changes  observant is a good way of knowledge Finland
abiotic in biotic and abiotic being brought up in terms of Germany
changes components in natural CC ... it's the start of a lifelong Hungary
environments exposure that then allows you New Zealand
to notice those changes and be Spain
observant enough to and care UK
enough to do something about Us
it (Interview 29, UK)

Role-play Teaching participants to use [we teach] how to invite [the Creativity Creativity Indirect Australia 6
role-play activities such as children] to become animals Chile
having children embody ... and talk about the issues .... New Zealand
animals or plants, as a method ~ For example, if I'm an owl and Us
for helping young learners have big issues because people
explore the impacts of CC in a are changing the forest, I don't
relatable and tangible manner have where to live now

(Interview 5, Chile)

Project approach ~ Teaching participants to design  It's about having a question Experimental and  Experimental and Indirect Australia 8
hands-on projects of real-world ~ and then children and hands-on hands-on learning, New Zealand
problems that address real- educators researching together ~ learning participatory Spain
world environmental ... then coming to some UK
challenges, with an emphasis resolution ... we need to us
on exploring human-nature engage with children in taking
relationships as a foundation action as well (Interview 4,
for CC education. Australia)

Collaboration Instructing participants to CC is a topic ... in the module Social interaction  Scientific Direct Germany 3

with the Forest  collaborate with foresters on called ‘forest basics’ ... basic knowledge and Hungary
Service forestry aspects related to CC forest knowledge ... how we skills to engage in UK

can adapt our forest to CC
(Interview 10, Germany)

CC mitigation and
adaptation

effectiveness of CC education by aligning strategies with local values,
educational structures, and environmental settings. For example, in
Australia and the US, the integration of indigenous perspectives embeds
CC education within culturally meaningful narratives of reciprocity and
sustainability. In European programs, particularly in Germany and
Hungary, FS training often takes place in natural forest environments
and involves collaboration with forest services, while in the South Pa-
cific and North America, training is more commonly conducted in
managed green spaces rather than in wild or natural forests.

4. General discussion and conclusions
This research contributes to the theoretical understanding of how CC

education can be conceptualized and enacted within the FS framework,
offering new insights into an area that has received limited attention in

existing literature. Trainers hold the potential to equip program par-
ticipants with the tools and strategies needed to implement CC educa-
tion effectively in the FS framework. Trainers’ perspectives reflect a
strong sense of responsibility to address CC yet also reveal uncertainty
and ambivalence about how to integrate it effectively into their training
programs. They face a range of challenges shaped by both external and
internal factors. Externally, policies and media narratives often portray
CC as a complex, controversial issue, creating barriers to its inclusion
even with adult participants. Internally, psychological concerns, such as
the potential to induce anxiety in trainers, program participants, and
children, further constrain efforts to incorporate CC education. These
challenges align with findings in broader CC education research, where
educators express concerns about the emotional and cognitive burdens
of teaching CC to young learners (Ginsburg & Audley, 2020; Hemmin-
ki-Reijonen & Logadéttir, 2021; Li et al., 2021).
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Fig. 2. The number of trainers by country proponents and opponents of integrating CC
* Countries outside Europe with only one program in the study were excluded from the figure.

Internal and external concerns are often amplified by cognitive
biases such as motivated skepticism, the tendency to scrutinize threat-
ening or dissonant information more critically (Jacquet et al., 2014).
These biases may lead trainers to focus on emotional risks while over-
looking the potential benefits of early CC engagement for children,
including the development of resilience and agency (Ginsburg & Audley,
2020; Jacquet et al., 2014). Such tendencies highlight the need for
strategies that strengthen trainer confidence and shift perceptions. As
program participants are adult educators, engaging them in structured
dialogue offers a valuable opportunity to co-develop context-sensitive
strategies for integrating CC education into the FS environments in
which they will eventually work. This study makes a practical contri-
bution by providing a foundation for such dialogues, offering empirical
insights into trainers’ perspectives and barriers, and informing the
development of more responsive and grounded approaches to CC edu-
cation in FS settings.

Another barrier to the inclusion of CC education is the lack of
adequate preparation among trainers. In many countries, CC is not
explicitly addressed within early childhood education programs and

remains largely confined to secondary-level science or geography
curricula (Davis & Davis, 2021; Leal Filho et al., 2021). Within our
sample, more opponents had an educational background (n = 12) than
an environmental background (n = 8), potentially contributing to
limited content knowledge and lower pedagogical confidence in
addressing climate topics. This knowledge gap can lead to missed op-
portunities for introducing CC content in emotionally appropriate and
pedagogically sound ways (Ginsburg & Audley, 2020).

Despite these challenges, the study highlights practices from FS
trainers who integrate CC education. By using developmentally appro-
priate and empowering strategies, they help frame environmental issues
as manageable, offering practical insights for informing future training
design (Chawla, 2020; Rousell & Cutter-Mackenzie-Knowles, 2020). The
training programs also provide opportunities to demonstrate how FS
strategies can effectively incorporate CC content in accordance with
recommended CC education principles for young children, as illustrated
in Fig. 3.

A conceptual framework illustrating how FS strategies support
developmentally appropriate CC education for early childhood. The
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Time and space in nature

Condition

Strategies used by FS trainers

‘ Eco-storytelling ‘

‘ Role-play ‘

Keeping track of biotic and
a biotic changes

Project approach

Collaboration with forest
service

Indigenous knowledge

CC education principles recommended for
young children

Narrative
based
strategies

Experiential
and active
learning

Locally
grounded
learning

Meaningful relationship with nature

Intended Learning Outcomes

Civically engaged in collective
action for mitigation

Fig. 3. Integration of FS strategies for effective CC education.

figure highlights specific pedagogical methods proposed by FS trainers
and links them to core CC education strategies (adapted from Klim--
Klimaszewska & Wieruszewska-Duraj, 2023; Liarakou & Kalafati, 2023;
Rousell & Cutter-Mackenzie-Knowles, 2020) and their intended learning
outcomes.

In FS training programs, time spent regularly in nature is leveraged
to model how locally grounded learning can make CC education more
relevant and accessible. By drawing on local ecological and cultural
contexts, trainers demonstrate how CC can be reframed in tangible ways
(Beaver & Borgerding, 2023). Participants are introduced to active
learning strategies, such as monitoring environmental changes and
engaging with local issues, to support the simplification of complex CC
concepts (Hughes, 2020; Rousell & Cutter-Mackenzie-Knowles, 2020).

Narrative-based tools such as storytelling and role-play are valued
not only for fostering creativity and problem-solving, but also for sup-
porting children in processing emotional responses to environmental
issues (Monroe et al., 2019). These tools are particularly valuable, as
prolonged outdoor exposure may evoke anxiety in children witnessing
ecological degradation (Chawla, 2020). Trainers are encouraged to
equip participants with expressive methods for supporting children's
emotional coping (Rousell & Cutter-Mackenzie-Knowles, 2020). FS
training includes discussion of community-based activities such as
habitat restoration and sustainable practices (Hughes, 2020); however,
these are rarely framed within the context of broader climate mitigation
efforts (Beaver & Borgerding, 2023). Training programs can strengthen
this connection and position FS as a site for both mitigation and adap-
tation. Making this link explicit may enhance participants' self-efficacy
by providing meaningful, action-oriented experiences that reinforce
their role as environmental educators (Li et al., 2021).

The strategies outlined in Fig. 3 illustrate how FS training programs
prepare future educators to deliver developmentally appropriate and
context-sensitive CC education through approaches such as ecological
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storytelling and role-play. To achieve broader and more sustained
impact, however, these pedagogical innovations must be embedded
within supportive policy environments that facilitate their institution-
alization. By documenting current practices, challenges, and opportu-
nities for integrating CC education within FS training, this research
provides an empirical foundation to inform the formulation of policies
that position FS not only as a relevant context for CC education, but also
as a means of contributing to climate mitigation and adaptation.

Ensuring such policy impact requires FS training to be aligned with
official educational objectives, institutional frameworks, and key
implementation mechanisms, including curriculum development, reg-
ulatory standards, and funding allocation. Increased governmental
support through policy mandates, targeted funding, and accreditation
incentives could expand access to FS programs, encourage the estab-
lishment of new initiatives, and help overcome barriers to participation.
This, in turn, would promote equitable access to quality education,
aligning with United Nations Sustainable Development Goal 4: Quality
Education (UNESCO, 2017), and justify greater investment in
climate-related educational initiatives.

This research also highlights regional variation in the integration of
CC education into FS training. Documenting these diverse approaches
reveals context-specific adaptations and offers a foundation for cross-
regional learning. Sharing such practices can inform policy develop-
ment, support innovation in training design, and strengthen global
networks, ultimately fostering cross-cultural understanding and more
effective CC education at an international level (UNESCO, 2017).

This research has several limitations. The use of snowball sampling
may have biased the participant pool toward individuals already
embedded in professional networks, potentially excluding trainers with
divergent views or limited engagement in climate discourse. Further-
more, as a qualitative study, the findings are inherently context-
dependent and are intended for analytical transferability rather than
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broad applicability, with relevance to contexts characterized by similar
institutional, cultural, or pedagogical conditions. To address these lim-
itations, future research could adopt a quantitative approach to include
a broader and more diverse sample of FS training programs, thereby
enhancing the scope of comparative analysis. In parallel, qualitative
studies could deepen insights into trainers’ beliefs and assumptions by
using indirect elicitation techniques, such as hypothetical scenarios or
reflective writing, which may reveal underlying attitudes not easily
accessed through direct interviews (Porr et al., 2011).

Future studies could explore how FS trainers’ perceptions evolve
regarding the inclusion of CC education, particularly as they gain
experience and confidence in integrating it into their practice. Longi-
tudinal research could examine changes in attitudes, instructional stra-
tegies, and emotional responses over time, for example through
interviews or reflective journals with trainers. Given that climate anxi-
ety is frequently cited as a major concern deterring educators from
teaching CC education, future research could also examine how children
emotionally respond to climate-related content, using child-centered
methodologies such as drawings, artwork, or narrative play (Rousell &
Cutter-Mackenzie-Knowles, 2020).

This study makes both theoretical and practical contributions by
examining how CC education is conceptualized and enacted within the
FS framework, an area that has received limited attention in literature. It
provides empirical insights into the perspectives, practices, and chal-
lenges experienced by FS trainers, offering guidance for strengthening
training design, supporting teacher self-efficacy, and framing FS as a
context for mitigation and adaptation.

CRediT authorship contribution statement

Moriya Netzer: Writing — original draft, Investigation, Formal
analysis, Data curation, Conceptualization. Dafna Gan: Writing — re-
view & editing, Supervision, Conceptualization. Ofira Ayalon: Writing
- review & editing, Supervision, Conceptualization.

Declaration of generative Al and Al-assisted technologies in the
manuscript preparation process

During the preparation of this work, the author(s) used ChatGPT
(OpenAl, version accessed on March 5, 2024) in order to support aca-
demic language editing, improve clarity and coherence, and assist with
sentence restructuring. After using this tool, the authors reviewed and
edited the content as needed and take full responsibility for the content
of the published article.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.learninstruc.2026.102339.

Data availability
Data will be made available on request.

References

Alme, H., & Alvestad Reime, M. (2021). Nature kindergarten a space for children's
particiation. Journal of Outdoor and Environmental Education, 24, 113-131. https://
doi.org/10.1007/542322-021-00081-y

Averchenkova, A., Fankhauser, S., & Finnegan, J. J. (2021). The influence of climate
change advisory bodies on political debates: Evidence from the UK committee on
climate change. Climate Policy, 21(9), 1218-1233. https://doi.org/10.1080/
14693062.2021.1878008

Beaver, B. C., & Borgerding, L. A. (2023). Climate change education in early childhood
classrooms: A nature-based approach. International Journal of Early Childhood
Environmental Education, 11(1), 3-19. https://naturalstart.org/sites/default/files/
journal/ijecee_winter_11_issue_1_2023_final.pdf?utm_source=chatgpt.com.

Bentsen, P., Mygind, E., & Randrup, T. B. (2018). Towards an understanding of udeskole:
Education outside the classroom in a Danish context. In Y. C. Huang (Ed.), The

11

Learning and Instruction 103 (2026) 102339

budding and blooming of outdoor education in diverse global contexts (pp. 81-114).
National Academy for Educational Research. https://www.naer.edu.tw/fi%0A
les/11-1000-981.php.

Boileau, E. Y. S., & Dabaja, Z. F. (2020). Forest school practice in Canada: A survey study.
Journal of Outdoor and Environmental Education, 23(3), 225-240. https://doi.org/
10.1007/542322-020-00057-4

Busetto, L., Wick, W., & Gumbinger, C. (2020). How to use and assess qualitative
research methods. Neurological Research and Practice, 2(1), 14. https://doi.org/
10.1186/542466-020-00059-z

Chawla, L. (2020). Childhood nature connection and constructive hope: A review of
research on connecting with nature and coping with environmental loss. People and
Nature, 2(3), 619-642. https://doi.org/10.1002/pan3.10128

Cudworth, D., & Lumber, R. (2021). The importance of forest school and the pathways to
nature connection. Journal of Outdoor and Environmental Education, 24, 71-85.
https://doi.org/10.1007 /s42322-021-00074-x

Cutter-Mackenzie, A., & Rousell, D. (2019). Education for what? Shaping the field of
climate change education with children and young people as co-researchers.
Children's Geographies, 17(1), 90-104. https://doi.org/10.1080/
14733285.2018.1467556

Dabaja, Z. F., & Uysal, S. Y. (2022). Forest school and its effect on the community: A brief
review. PRISM Journal, 5(1), 113-118. https://doi.org/10.24377 /prism.article642

Davis, J. (2014). Examining early childhood education through the lens of education for
sustainability: Revisioning rights. In J. Davis, & S. Elliott (Eds.), Research in early
childhood education for sustainability: International perspectives and provocations (pp.
21-37). Routledge.

Davis, J., & Davis, J. (2021). Probing the gap between policy and practice in initial early
childhood teacher education in Australia in relation to education for sustainability.
Asia-Pacific Journal of Teacher Education, 49(5), 550-565. https://doi.org/10.1080/
1359866X.2021.1880545

Dawson, V., Eilam, E., Tolppanen, S., Assaraf, O. B. Z., Gokpinar, T., Goldman, D.,
Putri, G. A. P. E., Subiantoro, A. W., White, P., & Widdop Quinton, H. (2022).

A cross-country comparison of climate change in middle school science and
geography curricula. International Journal of Science Education, 44(9), 1379-1398.
https://doi.org/10.1080/09500693.2022.2078011

Dean, S. (2019). Seeing the forest and the trees: A historical and conceptual look at
Danish forest schools. The International Journal of Early Childhood Environmental
Education, 6(3), 53-63.

Dickson, T. J., & Gray, T. L. (2022). Nature-based solutions: Democratising the outdoors
to be a vaccine and a salve for a neoliberal and COVID-19 impacted society. Journal
of Adventure Education and Outdoor Learning. https://doi.org/10.1080/
14729679.2022.2064887

Engdahl, I. (2015). Early childhood education for sustainability: The OMEP world
project. International Journal of Early Childhood, 47, 347-367. https://doi.org/
10.1007/513158-015-0149-6

England, A., Bird, J., Elliott, S., & Rogers, M. (2024). Between nature kindergartens and
forest school: Forging pathways for nature play in Australia's ECE sector. Issues in
Educational Research, 34(3), 953-973.

Ennes, M., Lawson, D. F., Stevenson, K. T., Peterson, M. N., & Jones, M. G. (2021). It's
about time: Perceived barriers to in-service teacher climate change professional
development. Environmental Education Research, 27(5), 762-778. https://doi.org/
10.1080/13504622.2021.1909708

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

Fereday, J., & Muir-Cochrane, E. (2006). Demonstrating rigor using thematic analysis: A
hybrid approach of inductive and deductive coding and theme development.
International Journal of Qualitative Methods, 5(1), 80-92. https://doi.org/10.1177/
160940690600500107

Forest School Association (FSA). (2019). Bringing children closer to nature. https://for
estschoolassociation.org/bringing-children-closer-to-nature-report-released-today/.

Fortington, L. V., Goode, N., Finch Ao, C. F., & Salmon, P. M. (2022). Heat and sun
related medical concerns in Australian led outdoor activities: A three-year
prospective study. Journal of Outdoor and Environmental Education, 25(2), 145-157.
https://doi.org/10.1007 /s42322-022-00094-1

Fox, R., & Thomas, G. (2023). Is climate change the ‘elephant in the room’ for outdoor
environmental education? Journal of Outdoor and Environmental Education, 26(2),
167-187. https://doi.org/10.1007/542322-022-00119-9

Gabric, A. J. (2023). The climate change crisis: A review of its causes and possible
responses. Atmosphere, 14(7). https://doi.org/10.3390/atmos14071081

Garden, A. (2024). Foucault and power: UK forest school as a socially constructed space
for early years teachers and forest school leaders. Education, 3-13, 1-14. https://doi.
org/10.1080/03004279.2024.2404687

Ginsburg, J. L., & Audley, S. (2020). “You don't wanna teach little kids about climate
change ”: Beliefs and barriers to sustainability education in early childhood.
International Journal of Early Childhood Environmental Education, 7(3), 42-61. https:
//scholarworks.smith.edu/edc_facpubs/13.

Gustafsson, J. (2017). Single case studies vs. multiple case studies: A comparative study
[Halmstad University]. http://www.diva-portal.org/smash/record.jsf?pid=div
a2:1064378%0Ahttp://www.diva-portal.org/smash/get/diva2:1064378/FULLTEXT
01.pdf.

Hannah, D. R., & Lautsch, B. A. (2011). Counting in qualitative research: Why to conduct
it, when to avoid it, and when to closet it. Journal of Management Inquiry, 20(1),
14-22. https://doi.org/10.1177/1056492610375988

Hannah, A. L., & Rhubart, D. C. (2020). Teacher perceptions of state standards and
climate change pedagogy: Opportunities and barriers for implementing consensus-


https://doi.org/10.1016/j.learninstruc.2026.102339
https://doi.org/10.1016/j.learninstruc.2026.102339
https://doi.org/10.1007/s42322-021-00081-y
https://doi.org/10.1007/s42322-021-00081-y
https://doi.org/10.1080/14693062.2021.1878008
https://doi.org/10.1080/14693062.2021.1878008
https://naturalstart.org/sites/default/files/journal/ijecee_winter_11_issue_1_2023_final.pdf?utm_source=chatgpt.com
https://naturalstart.org/sites/default/files/journal/ijecee_winter_11_issue_1_2023_final.pdf?utm_source=chatgpt.com
https://www.naer.edu.tw/fi%0Ales/11-1000-981.php
https://www.naer.edu.tw/fi%0Ales/11-1000-981.php
https://doi.org/10.1007/s42322-020-00057-4
https://doi.org/10.1007/s42322-020-00057-4
https://doi.org/10.1186/s42466-020-00059-z
https://doi.org/10.1186/s42466-020-00059-z
https://doi.org/10.1002/pan3.10128
https://doi.org/10.1007/s42322-021-00074-x
https://doi.org/10.1080/14733285.2018.1467556
https://doi.org/10.1080/14733285.2018.1467556
https://doi.org/10.24377/prism.article642
http://refhub.elsevier.com/S0959-4752(26)00024-1/sref11
http://refhub.elsevier.com/S0959-4752(26)00024-1/sref11
http://refhub.elsevier.com/S0959-4752(26)00024-1/sref11
http://refhub.elsevier.com/S0959-4752(26)00024-1/sref11
https://doi.org/10.1080/1359866X.2021.1880545
https://doi.org/10.1080/1359866X.2021.1880545
https://doi.org/10.1080/09500693.2022.2078011
http://refhub.elsevier.com/S0959-4752(26)00024-1/sref14
http://refhub.elsevier.com/S0959-4752(26)00024-1/sref14
http://refhub.elsevier.com/S0959-4752(26)00024-1/sref14
https://doi.org/10.1080/14729679.2022.2064887
https://doi.org/10.1080/14729679.2022.2064887
https://doi.org/10.1007/s13158-015-0149-6
https://doi.org/10.1007/s13158-015-0149-6
http://refhub.elsevier.com/S0959-4752(26)00024-1/sref18
http://refhub.elsevier.com/S0959-4752(26)00024-1/sref18
http://refhub.elsevier.com/S0959-4752(26)00024-1/sref18
https://doi.org/10.1080/13504622.2021.1909708
https://doi.org/10.1080/13504622.2021.1909708
https://doi.org/10.1038/s41558-022-01527-x
https://doi.org/10.1177/160940690600500107
https://doi.org/10.1177/160940690600500107
https://forestschoolassociation.org/bringing-children-closer-to-nature-report-released-today/
https://forestschoolassociation.org/bringing-children-closer-to-nature-report-released-today/
https://doi.org/10.1007/s42322-022-00094-1
https://doi.org/10.1007/s42322-022-00119-9
https://doi.org/10.3390/atmos14071081
https://doi.org/10.1080/03004279.2024.2404687
https://doi.org/10.1080/03004279.2024.2404687
https://scholarworks.smith.edu/edc_facpubs/13
https://scholarworks.smith.edu/edc_facpubs/13
http://www.diva-portal.org/smash/record.jsf?pid=diva2:1064378%0Ahttp://www.diva-portal.org/smash/get/diva2:1064378/FULLTEXT01.pdf
http://www.diva-portal.org/smash/record.jsf?pid=diva2:1064378%0Ahttp://www.diva-portal.org/smash/get/diva2:1064378/FULLTEXT01.pdf
http://www.diva-portal.org/smash/record.jsf?pid=diva2:1064378%0Ahttp://www.diva-portal.org/smash/get/diva2:1064378/FULLTEXT01.pdf
https://doi.org/10.1177/1056492610375988

M. Netzer et al.

informed instruction on climate change. Climatic Change, 158(3-4), 377-392.
https://doi.org/10.1007/5s10584-019-02590-8

Harris, F. (2021). Developing a relationship with nature and place: The potential role of
forest school. Environmental Education Research, 0(0), 1-15. https://doi.org/
10.1080/13504622.2021.1896679

Hemminki-Reijonen, U., & Logadottir, H. (2021). Reinventing climate change education.
Belfer Center for Science and International Affairs, Harvard Kennedy School.

Hill, A., & Dyment, J. E. (2016). Hopes and prospects for the sustainability cross-
curriculum priority: Provocations from a state-wide case study. Australian Journal of
Environmental Education, 32(3), 225-242. https://doi.org/10.1017 /aee.2016.20

Hughes, J. F. (2020). Problematising sustainability in nature play programs: Pedagogical
transformations and ambitious alignments. University of New England. PhD Thesis
https://hdl.handle.net/1959.11/53574.

Jacobson, M. J., Markauskaite, L., Portolese, A., Kapur, M., Lai, P. K., & Roberts, G.
(2017). Designs for learning about climate change as a complex system. Learning and
Instruction, 52, 1-14. https://doi.org/10.1016/j.learninstruc.2017.03.007

Jacquet, J., Dietrich, M., & Jost, J. T. (2014). The ideological divide and climate change
opinion: “Top-down” and “bottom-up” approaches. Frontiers in Psychology, 5(DEC),
2010-2015. https://doi.org/10.3389/fpsyg.2014.01458

Kemp, N. (2020). Views from the staffroom: Forest school in English primary schools.
Journal of Adventure Education and Outdoor Learning, 20(4), 369-380. https://doi.
org/10.1080/14729679.2019.1697712

Klim-Klimaszewska, A., & Wieruszewska-Duraj, S. (2023). Climate education in
kindergarten. Multidisciplinary Journal of School Education, 12(1). https://doi.org/
10.35765/mjse.2023.1223.19, 23.

Larimore, R. (2016). Defining nature-based preschools. International Journal of Early
Childhood Environmental Education, 4(1), 32-36.

Leal Filho, W., Sima, M., Sharifi, A., Luetz, J. M., Salvia, A. L., Mifsud, M., Olooto, F. M.,
Djekic, 1., Anholon, R., Rampasso, I., Kwabena Donkor, F., Dinis, M. A. P.,

Klavins, M., Finnveden, G., Chari, M. M., Molthan-Hill, P., Mifsud, A., Sen, S. K., &
Lokupitiya, E. (2021). Handling climate change education at universities: An
overview. Environmental Sciences Europe, 33(1), 109. https://doi.org/10.1186/
s12302-021-00552-5

Leather, M. (2018). A critique of “Forest School” or something lost in translation. Journal
of Outdoor and Environmental Education, 21(1), 5-18. https://doi.org/10.1007/
$42322-017-0006-1

Li, C. J., Monroe, M. C., Oxarart, A., & Ritchie, T. (2021). Building teachers' self-efficacy
in teaching about climate change through educative curriculum and professional
development. Applied Environmental Education and Communication, 20(1), 34-48.
https://doi.org/10.1080,/1533015X.2019.1617806

Liarakou, G., & Kalafati, M. (2023). Teaching climate change to kindergarteners through
art-based methods. In W. L. Filho (Ed.), University initiatives on climate change
education and research (pp. 1-23). Nature Switzerland: Springer. https://doi.org/
10.1007/978-3-031-25960-9_52-1.

Mackinder, M. (2020). Degrees of difference: A case study of Forest School in England and
Denmark. Bishop Grosseteste University. PhD Thesis.

Mell, I. C., & Clement, S. (2019). Rethinking urban nature: The rise and value of nature-
based solutions (NBS) in Europe. Fabos Conference on Landscape and Greenway
Planning, 6(1). https://doi.org/10.7275/0N91-XQ04

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

NAAEE. (2023). Nature preschools in the United States: 2022 National Survey. Washington,
DC: NAAEE. https://naturalstart.org/sites/default/files/staff/natstart 2022 _nati
onal survey_final draft.pdf.

Natural Start Alliance. (2022). Nature preschools in the United States. https//
efaidnbmnnnibpcajpcglclefindmkaj https://naturalstart.org/sites/default/files/sta
ff/natstart_2022 _national survey final draft.pdf.

Nisbet, E. K., Zelenski, J. M., & Murphy, S. A. (2009). The nature relatedness scale:
Linking individuals' connection with nature to environmental concern and behavior.
Enviroment and Behavior, 41(5), 715-740. https://doi.org/10.1177/
0013916508318748

Nossek, H. (2019). Climate change communication in Israel. In Oxford research
encyclopedia of climate science (pp. 1-21). https://doi.org/10.1093/acrefore/
9780190228620.013.464 (Issue April.

12

Learning and Instruction 103 (2026) 102339

Noy, C. (2008). Sampling knowledge: The hermeneutics of snowball sampling in
qualitative research. International Journal of Social Research Methodology, 11(4),
327-344. https://doi.org/10.1080/13645570701401305

O'Brien, L. M. (2022). U.S. Outdoor education: Teaching and learning in forest and
nature schools. Educational Abundance: Journal of the New York State Foundations of
Education Association, 2, 81-94.

Olawumi, M., Mavuso, K., & Khalo, X. (2023). Implementation of teacher development
program for integrating climate change education: Natural sciences teachers view.
International Journal of Environmental, Sustainability, and Social Sciences, 4(3),
788-798. https://doi.org/10.38142/ijesss.v4i3.534

Park, R. J., Behrer, A. P., & Goodman, J. (2021). Learning is inhibited by heat exposure,
both internationally and within the United States. Nature Human Behaviour, 5(1),
19-27. https://doi.org/10.1038/541562-020-00959-9

Porr, C., Mayan, M., Graffigna, G., Wall, S., & Vieira, E. R. (2011). The evocative power
of projective techniques for the elicitation of meaning. International Journal of
Qualitative Methods, 10(1), 30-41. https://doi.org/10.1177/160940691101000103

Reed, J. (2025). Postdigital nature connection. Postdigital Science and Education, 7(2),
316-326. https://doi.org/10.1007/s42438-024-00528-7

Reinert, F. (2021). Pathways to pro-environmental behavior: An exploration of a forest school
in urban Los Angeles. MA Thesis: California State Polytechnic University.

Rousell, D., & Cutter-Mackenzie-Knowles, A. (2020). A systematic review of climate
change education: Giving children and young people a ‘voice’ and a ‘hand’ in
redressing climate change. Children's Geographies, 18(2), 191-208. https://doi.org/
10.1080/14733285.2019.1614532

Saldana, J. (2013). The coding manual for qualitative research (2nd ed.). Sage Publications.

Seroussi, D.-E., Rothschild, N., Kurzbaum, E., Yaffe, Y., & Hemo, T. (2019). Teachers'
knowledge, beliefs, and attitudes about climate change. International Education
Studies, 12(8), 33. https://doi.org/10.5539/ies.v12n8p33

Smith, E. K., Bognar, M. J., & Mayer, A. P. (2024). Polarisation of climate and
environmental attitudes in the United States, 1973-2022. NPJ Climate Action, 3(1),
1-14. https://doi.org/10.1038/544168-023-00074-1

Stake, R. E. (2013). Multiple case study analysis. Guilford Press. https://books.google.co.
il/books?hl=en&Ir=&id=rQWT5aDHiZYC&oi=fnd&pg=PT21&dq=stake+2006+&
ots=IIgUAAFuzq&sig=HUTk69vjcBjUpyOC-htp4Lvdkj8&redir_es
c=y#v=onepage&q=stake2006&f=false.

Stevenson, R. B., Nicholls, J., & Whitehouse, H. (2017). What is climate change
education? Curriculum Perspectives, 37(1), 67-71. https://doi.org/10.1007/s41297-
017-0015-9

UNESCO & Monitoring and Sustainability Education Research Institute, University of
Saskatchewan (UNESCO). (2024). Education and climate change: Learning to act for
people and planet. Paris: UNESCO. https://doi.org/10.54676/gvxa4765

UNESCO. (2017). Education for sustainable development goals. Learning objectives. Paris:
UNESCO. https://unesdoc.unesco.org/ark:/48223/pf0000247444.

United Nations Framework Convention on Climate Change (UNFCC). (2016). Action for
climate empowerment: Guidelines for accelerating solutions through education, training
and public. Paris: UNESCO. https://unfccc.int/sites/default/files/action for climate
_empowerment_guidelines.pdf.

Waite, S., Bglling, M., & Bentsen, P. (2016). Comparing apples and pears?: A conceptual
framework for understanding forms of outdoor learning through comparison of
English forest schools and Danish udeskole. Environmental Education Research, 22(6),
868-892. https://doi.org/10.1080/13504622.2015.1075193

Waite, S., & Goodenough, A. (2018). What is different about forest school? Creating a
space for an alternative pedagogy in England. Journal of Outdoor and Environmental
Education, 21(1), 25-44. https://doi.org/10.1007/542322-017-0005-2

Zilliacus, H., & Wolff, L.-A. (2021). Climate change and worldview transformation in
Finnish education policy. In G. W. Noblit (Ed.), Oxford research encyclopedia of
education. Oxford University Press. https://doi.org/10.1093/acrefore/
9780190264093.013.1676.

Moriya is a PhD student at the School of Social Sciences at Haifa University. This research
examines the connection between forest schools and climate change, focusing on the
perspectives and experiences of forest school teacher trainers. It addresses the challenges
of integrating climate change content into teacher training and aims to inform policy
development for forest schools. The study contributes to enhancing educator training
programs, raising climate change awareness, and supporting the role of forest schools in
climate adaptation.


https://doi.org/10.1007/s10584-019-02590-8
https://doi.org/10.1080/13504622.2021.1896679
https://doi.org/10.1080/13504622.2021.1896679
http://refhub.elsevier.com/S0959-4752(26)00024-1/sref32
http://refhub.elsevier.com/S0959-4752(26)00024-1/sref32
https://doi.org/10.1017/aee.2016.20
https://hdl.handle.net/1959.11/53574
https://doi.org/10.1016/j.learninstruc.2017.03.007
https://doi.org/10.3389/fpsyg.2014.01458
https://doi.org/10.1080/14729679.2019.1697712
https://doi.org/10.1080/14729679.2019.1697712
https://doi.org/10.35765/mjse.2023.1223.19
https://doi.org/10.35765/mjse.2023.1223.19
http://refhub.elsevier.com/S0959-4752(26)00024-1/sref39
http://refhub.elsevier.com/S0959-4752(26)00024-1/sref39
https://doi.org/10.1186/s12302-021-00552-5
https://doi.org/10.1186/s12302-021-00552-5
https://doi.org/10.1007/s42322-017-0006-1
https://doi.org/10.1007/s42322-017-0006-1
https://doi.org/10.1080/1533015X.2019.1617806
https://doi.org/10.1007/978-3-031-25960-9_52-1
https://doi.org/10.1007/978-3-031-25960-9_52-1
http://refhub.elsevier.com/S0959-4752(26)00024-1/sref44
http://refhub.elsevier.com/S0959-4752(26)00024-1/sref44
https://doi.org/10.7275/0N91-XQ04
https://doi.org/10.1080/13504622.2017.1360842
https://doi.org/10.1080/13504622.2017.1360842
https://naturalstart.org/sites/default/files/staff/natstart_2022_national_survey_final_draft.pdf
https://naturalstart.org/sites/default/files/staff/natstart_2022_national_survey_final_draft.pdf
https://naturalstart.org/sites/default/files/staff/natstart_2022_national_survey_final_draft.pdf
https://naturalstart.org/sites/default/files/staff/natstart_2022_national_survey_final_draft.pdf
https://doi.org/10.1177/0013916508318748
https://doi.org/10.1177/0013916508318748
https://doi.org/10.1093/acrefore/9780190228620.013.464
https://doi.org/10.1093/acrefore/9780190228620.013.464
https://doi.org/10.1080/13645570701401305
http://refhub.elsevier.com/S0959-4752(26)00024-1/sref52
http://refhub.elsevier.com/S0959-4752(26)00024-1/sref52
http://refhub.elsevier.com/S0959-4752(26)00024-1/sref52
https://doi.org/10.38142/ijesss.v4i3.534
https://doi.org/10.1038/s41562-020-00959-9
https://doi.org/10.1177/160940691101000103
https://doi.org/10.1007/s42438-024-00528-7
http://refhub.elsevier.com/S0959-4752(26)00024-1/sref57
http://refhub.elsevier.com/S0959-4752(26)00024-1/sref57
https://doi.org/10.1080/14733285.2019.1614532
https://doi.org/10.1080/14733285.2019.1614532
http://refhub.elsevier.com/S0959-4752(26)00024-1/sref59
https://doi.org/10.5539/ies.v12n8p33
https://doi.org/10.1038/s44168-023-00074-1
https://books.google.co.il/books?hl=en&amp;lr=&amp;id=rQWT5aDHiZYC&amp;oi=fnd&amp;pg=PT21&amp;dq=stake+2006+&amp;ots=IIgUAAFuzq&amp;sig=HUTk69vjcBjUpyOC-htp4Lvdkj8&amp;redir_esc=y#v=onepage&amp;q=stake2006&amp;f=false
https://books.google.co.il/books?hl=en&amp;lr=&amp;id=rQWT5aDHiZYC&amp;oi=fnd&amp;pg=PT21&amp;dq=stake+2006+&amp;ots=IIgUAAFuzq&amp;sig=HUTk69vjcBjUpyOC-htp4Lvdkj8&amp;redir_esc=y#v=onepage&amp;q=stake2006&amp;f=false
https://books.google.co.il/books?hl=en&amp;lr=&amp;id=rQWT5aDHiZYC&amp;oi=fnd&amp;pg=PT21&amp;dq=stake+2006+&amp;ots=IIgUAAFuzq&amp;sig=HUTk69vjcBjUpyOC-htp4Lvdkj8&amp;redir_esc=y#v=onepage&amp;q=stake2006&amp;f=false
https://books.google.co.il/books?hl=en&amp;lr=&amp;id=rQWT5aDHiZYC&amp;oi=fnd&amp;pg=PT21&amp;dq=stake+2006+&amp;ots=IIgUAAFuzq&amp;sig=HUTk69vjcBjUpyOC-htp4Lvdkj8&amp;redir_esc=y#v=onepage&amp;q=stake2006&amp;f=false
https://doi.org/10.1007/s41297-017-0015-9
https://doi.org/10.1007/s41297-017-0015-9
https://doi.org/10.54676/gvxa4765
https://unesdoc.unesco.org/ark:/48223/pf0000247444
https://unfccc.int/sites/default/files/action_for_climate_empowerment_guidelines.pdf
https://unfccc.int/sites/default/files/action_for_climate_empowerment_guidelines.pdf
https://doi.org/10.1080/13504622.2015.1075193
https://doi.org/10.1007/s42322-017-0005-2
https://doi.org/10.1093/acrefore/9780190264093.013.1676
https://doi.org/10.1093/acrefore/9780190264093.013.1676

	International perspectives on incorporating climate change into forest school training programs
	1 Introduction
	1.1 Global diffusion of FS
	1.2 Forest school training programs
	1.3 Incorporating CC in early childhood education
	1.4 Climate change and forest school: exploring the potential for implementing CC education

	2 Methods
	2.1 Methodology
	2.2 Participants
	2.3 Procedure and data analysis

	3 Results and discussion
	3.1 Climate change as a personal-educational mandate: integrating CC education into FS
	3.2 Opponents’ barriers to integrating CC education
	3.2.1 Social and psychological concerns
	3.2.2 Educational and practical concerns

	3.3 Proponent's motivation for integrating CC education
	3.3.1 Responsibility for future preparedness
	3.3.2 Learning opportunities

	3.4 Nature connection and sustainable behavior in FS training: shared themes, divergent logics
	3.5 Forest schools: opportunities for mitigation and adaptation
	3.6 Integrating CC education into FS training programs: pedagogical strategies
	3.7 Summary of results

	4 General discussion and conclusions
	CRediT authorship contribution statement
	Declaration of generative AI and AI-assisted technologies in the manuscript preparation process
	Appendix A Supplementary data
	Data availability
	References


