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Abstract

This paper examines how Physical Education (PE) can function as a practical setting for Education
for Sustainable Development (ESD) and the cultivation of future active citizens. Drawing on Agenda
2030 and UNESCO’s ESD Roadmap, we argue that when PE is designed with explicit sustainability
aims, it can foster socio-emotional and civic capacities (e.g., empathy, cooperation, responsibility,
and collective action). We conducted a documented narrative synthesis of 37 sources (26 peer-
reviewed empirical/review/theoretical contributions and 11 institutional/policy texts), following an
explicit process of search, selection, and thematic analysis. Evidence was organized into four thematic
axes: (1) pedagogical mechanisms and teaching models in PE focused on ESD, (2) sustainability
competencies and active citizenship values/outcomes, (3) teacher professional development and
implementation conditions, and (4) assessment and implementation tools. By mapping key evidence
and tools (Table 1) and highlighting implementation requirements, this review clarifies the distinctive
contribution of PE to the social dimension of sustainability and discusses implications for school
practice, teacher education, and policy relevant to quality-of-life outcomes in local school

communities.

Keywords: Physical Education (PE), Sustainable Development Goals (SDGs), Education for
Sustainable Development (ESD), Active citizenship, Transformative learning, Experiential learning,

School communities, Professional development of teachers.

1. Introduction

Over the last decade, Sustainable Development (SD) has emerged as a central global educational
priority. The 2030 Agenda introduces the 17 Sustainable Development Goals (SDGs) as a single and
indivisible framework, in which quality education is explicitly reflected as SDG 4 (United Nations

General Assembly, 2015). Within this framework, Education for Sustainable Development (ESD)
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aims at forms of learning that are not limited to the transmission of knowledge, but enhance

participation, reflection, and the development of values related to more just and sustainable societies.

However, despite international commitments, the effective integration of sustainability into everyday
school life remains a challenge. At the European level, learning for environmental sustainability is
not yet a systemic feature of policy and practice. Curriculum coverage is often described as
fragmented and concentrated in specific subjects, rather than embedded across disciplines (European
Commission, 2022). Similar concerns have been noted in the Greek context, where environmental
and climate education may remain difficult to integrate fully into the compulsory school framework

(Moshou & Drinia, 2025).
1.1 Education for Sustainable Development

Within contemporary educational discourse, ESD goes beyond teaching environmental topics. It is
often described as a holistic and transformative approach to learning. It integrates cognitive, socio-
emotional, and behavioral dimensions, and aims to empower learners to contribute to more
sustainable societies. Within the 2030 Agenda, ESD is embedded in SDG 4. Through target 4.7, it
calls for education that supports sustainable lifestyles, human rights, equality, and active citizenship
(United Nations General Assembly, 2015). UNESCO also presents ESD as a catalyst for progress
across the SDGs, by fostering competencies, values, and attitudes that enable individual and social

transformation (UNESCO, 2017, 2020).
1.2 Transformative learning and sustainability skills

Target 4.7 of Agenda 2030 highlights that learners should acquire knowledge and skills that support
SD. This implies change not only in what students know, but also in how they interpret experience,
question assumptions, and act (United Nations General Assembly, 2015). Transformative Learning
Theory offers a useful foundation for this aim. Recent accounts emphasize that transformation
involves shifts in meaning perspectives, supported through critical reflection and dialogue, and this

can shape how people make sense of the world and act within it (Hoggan & Kloubert, 2020). In
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sustainability education, transformative learning has also been linked to learners’ capacity to engage
with complex issues and to move beyond reflection towards action (Rodriguez Aboytes & Barth,
2020). This logic is consistent with ESD, which seeks to cultivate learners’ capacity for responsible

participation and transformative action.

1.3 Active citizenship, democratic participation, and Physical Education

Active citizenship in education refers to students’ capacity to participate meaningfully in democratic
life, to coexist in conditions of diversity, and to take collective action on issues of common interest.
It is approached as a dynamic process linked to democracy, inclusion, and social justice within both
school and community settings (Council of Europe, 2010; Osler & Starkey, 2005). A widely used
framework is education for democratic citizenship, which aims to equip learners with knowledge,
skills, and dispositions to exercise rights and responsibilities, appreciate diversity, and engage
actively in democratic life (Council of Europe, 2010). The link with ESD is direct, because the social
dimension of sustainability (justice, inclusion, cooperation, and collective action) depends on

democratic culture and participatory learning experiences.

These aims can be operationalized in everyday school practice through Physical Education (PE),
which offers an experiential context for cooperation and negotiated rules. In policy terms, quality PE
is described as a planned, progressive, and inclusive learning experience that cultivates socially
oriented skills, attitudes, and values (UNESCO, 2015a, 2015b). Pedagogical models used in PE can
help translate these goals into everyday teaching by structuring participation, responsibility, and

reflection (Hellison, 2011).

The purpose of this paper is therefore twofold: (a) to highlight, through the review of international
literature, the pedagogical mechanisms through which PE can cultivate skills and values related to
ESD, and (b) to interpret how these learning experiences can support the empowerment of students
as active citizens, capable of responsible participation and collective action. In this state-of-the-art
review, we bring together the PE-ESD literature through a clear active citizenship lens (e.g.,

participation, democratic culture, and collective action). We then organize the evidence into four
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thematic axes and present an evidence map of representative sources and tools (Table 1), so that key
implementation requirements for school practice, teacher education, and local policy contexts are

easier to see.

2. Methodology

2.1 Design and approach

This paper adopts a narrative synthesis approach to interpret and connect a heterogeneous body of
literature on PE, ESD, and active citizenship. The review focuses on identifying pedagogical
mechanisms through which PE practices can cultivate sustainability-related values and skills. A
narrative synthesis is suitable when evidence comes from diverse study designs, reviews, and policy
or conceptual frameworks, and when the goal is conceptual mapping and interpretive synthesis rather
than quantitative aggregation (Grant & Booth, 2009). To strengthen transparency, we followed an
explicit and traceable process across search and selection, analysis, and reporting. The key
methodological steps (search strategy, inclusion/exclusion criteria, and synthesis procedure) are
presented so that readers can judge the trustworthiness of the review process (Snyder, 2019; Ferrari,

2015).

2.2 Search strategy and source categories

The search was conducted in international databases (Scopus, Web of Science, ERIC, and
SPORTDiscus). It was complemented by a targeted Google Scholar search to identify relevant book
chapters and policy reports. The initial search was completed on 25 November 2025. On 12 January
2026, we updated URLs and retrieval dates for institutional texts and online sources to ensure link
accessibility at the time of submission; this update did not alter the inclusion criteria or the set of

included sources.

Keyword combinations were applied using Boolean operators. An indicative search string was:
“physical education” AND (“education for sustainable development” OR “ESD” OR “sustainability’’)

AND (“active citizenship” OR “democratic participation” OR “civic engagement”). Additional terms
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were used to capture skills and pedagogical approaches (e.g., “sustainability competencies”,
“transformative learning”, “TPSR”). For the purposes of synthesis, sources were grouped into three
categories: (a) institutional and policy texts (e.g., United Nations/UNESCO), (b) empirical and review
studies examining links between PE and sustainability/ESD, and (c) theoretical or pedagogical

frameworks that inform learning mechanisms, values, and participation.

In total, 37 sources were included in the synthesis: 11 institutional/policy texts and 26 peer-reviewed
academic sources (empirical studies, reviews, and conceptual/theoretical contributions). As a
documented narrative synthesis, the review did not aim for exhaustive retrieval and did not apply a
formal study-by-study quality appraisal but instead focused on transparent search/selection reporting

and interpretive thematic mapping.

2.3 Inclusion and exclusion criteria and selection process

Inclusion criteria were: (a) publications from 2010 to 2025, (b) full text available in English, (c) an
explicit link between PE and ESD/sustainability and/or active citizenship, and (d) a focus on
educational settings (primary/secondary school and/or teacher education). Exclusion criteria included
texts focused exclusively on competitive sport without an educational dimension, studies not related
to PE, non-English full texts, and publications that did not provide sufficient methodological or

contextual information to support interpretation.

Selection was conducted in successive stages: screening of titles and abstracts, full-text screening,

and snowballing through reference lists of included sources.

2.4 Synthesis process, analysis and illustrative evidence

The analysis proceeded by organizing evidence into thematic axes and comparing patterns across
sources. Themes were documented explicitly and linked to the study aims (Snyder, 2019).
Interpretation followed principles of qualitative meaning-making and conceptual clarification (Pope
& Mays, 2020). The main axes were: (1) pedagogical approaches and teaching models in PE that

support ESD, (2) sustainability competencies, civic competence, and values, (3) teacher professional
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development and implementation conditions, and (4) assessment and implementation tools. To
enhance practical relevance, the Results section presents illustrative evidence mapped onto these
axes, alongside targeted references to the Greek context as an applied example of implementation

needs (Moshou & Drinia, 2025).

The narrative synthesis was intended to support conceptual mapping and interpretation rather than
exhaustive coverage or quantitative comparison. For this reason, the credibility of the conclusion rests
on a transparent account of the search and selection steps and on a clear description of how themes

were derived and linked to the study aims (Ferrari, 2015; Snyder, 2019).

3. Results

3.1 Mapping the body of sources

The body of sources compiled in this study is heterogeneous, reflecting the multidimensional nature
of ESD and the role of PE as a field of application. The sources fall into three broad categories.
Initially, institutional and policy texts define SD and position education as a driver of change (United
Nations General Assembly, 2015; UNESCO, 2020). These policy sources also portray education as
a key lever for achieving the SDGs, by building cross-cutting competencies and enabling participation

in social transformation (UNESCO, 2017).

Then, review and empirical studies document links between PE, sustainability and ESD and describe
pedagogical mechanisms for implementation (e.g., Baena-Morales & Gonzélez-Villora, 2023; Royet
etal., 2024). Lastly, implementation tools and frameworks support the documentation and evaluation

of PE practices for ESD (e.g., Baena-Morales et al., 2024).

Despite the diversity of the sources, the review identified coherent patterns that converge on four key
axes: (1) pedagogical practices and learning mechanisms in PE (including teaching models), (2)
sustainability skills/competencies and active citizenship values/outcomes, (3) teacher professional

development and implementation conditions, and (4) assessment and implementation tools.
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The link between PE and citizenship in the international literature is documented both in institutional
discourse, where quality PE is linked to the development of skills of socially responsible citizens
(UNESCO, 2015b), as well as in research approaches that explicitly examine the cultivation of active

citizenship through PE and sport (O'Donovan et al., 2010). For a brief overview of the evidence base,

Table 1 maps representative sources and tools across the four thematic areas.

Table 1. Evidence map of key sources included in the narrative synthesis

Source (Author, Year) Type Axis* Key contribution / outcomes
(brief)

United Nations General Policy 1-3 SDGs/Agenda 2030, SDG 4.7

Assembly (2015) framing for ESD & citizenship

UNESCO (2020) Policy 1-3 ESD Roadmap, implementation
directions and priorities

UNESCO (2017) Policy 2-3 ESD learning objectives
(cognitive/socio-
emotional/behavioral)

European Commission Policy 3 Environmental sustainability

(2022) learning, cross-curricular integration
issues

Baena-Morales et al. Empirical/Conceptual 1 Practice-based models to map

(2021) SDGs/ESD objectives in PE

Baena-Morales & Review/Conceptual 1-3 PE contribution to SDGs,

Gonzalez-Villora (2023) implementation reflections

Royet et al. (2024) Review (scoping / 1-4 Maps evidence across themes

evidence mapping) (including tools), highlights gaps

and future directions

Thurm et al. (2024) Review (systematic) 1-2 Sport/PE potential for sustainability
education, mechanisms/outcomes

Hellison (2011) Pedagogical model 1-2 TPSR model, responsibility,
reflection, transfer beyond class

Legrain et al. (2021) Empirical 1-3 Sustainable cooperative learning in
PE, conditions for implementation

Jacobs et al. (2022) Empirical 2 Students’ perceptions of life skills
via TPSR, socio-emotional
outcomes

Aygun et al. (2024) Review/meta-analysis 2 Socio-emotional outcomes of TPSR
interventions

Lohmann et al. (2021) Review (systematic) 3 Teachers’ action competence for
ESD in PE, competence needs

Froberg et al. (2022) Empirical (survey) 3 SD competencies in PE teachers;
training needs

Baena-Morales et al. Tool/Validation 4 PESD questionnaire, assessing

(2024) sustainability-oriented PE practices

Tassi et al. (2025) Tool development (pilot) 4 Pilot inventory assessing PE

teachers’ attitudes and self-reported
teaching practices on SD

*Axis: (1) pedagogical mechanisms/models, (2) competencies/values & active citizenship outcomes, (3)
teacher PD & implementation conditions, (4) assessment/tools.
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3.2 Pedagogical mechanisms in PE that promote ESD

The reviewed sources suggest that PE can support ESD when lessons rely on experiential, embodied
learning. In this case, the focus shifts from drills or fitness alone to values and social skills (UNESCO,
2015b; UNESCO, 2020). This approach fits well with ESD perspectives that emphasise participation,

dialogue, and curriculum innovation (Tilbury, 2011).

A recurring message is that it helps to translate broad sustainability aims into concrete learning tasks.
Practice-based PE models can support this translation by linking specific ESD objectives to explicit
learning outcomes (Baena-Morales et al., 2021). In everyday lessons, cooperative games, negotiated
rules, and structured group work can make participation feel real. They can also help students
experience inclusion and responsibility in action. At the same time, cooperative approaches need
consistency. They work best when roles are clear and reflection is planned, otherwise activities can

become fragmented (Legrain et al., 2021).

Teaching models such as Teaching Personal and Social Responsibility (TPSR) provide a structured
way to organise these processes. They use routines for goal-setting, choice, reflection, and transfer
beyond the lesson (Hellison, 2011). This is often linked to positive socio-emotional outcomes and to
students’ perceptions that they develop life skills (Aygun et al., 2024; Jacobs et al., 2022). Finally,
outdoor and environmental learning can also contribute to sustainability goals, but it needs clear

pedagogical intent and meaningful action to have value (Royet et al., 2024; Thurm et al., 2024).

3.3 Sustainability competencies and active citizenship values cultivated through PE

Beyond pedagogical mechanisms, international literature highlights that PE can produce learning
outcomes linked to sustainability and active citizenship when its design consciously targets values,
attitudes and social skills. Values such as empathy, cooperation, respect, justice, social responsibility
and a predisposition to engage in collective action within groups can be fostered, especially when
collaborative games, group roles and structured reflection are used (Aygun et al., 2024; Hellison,

2011; Jacobs et al., 2022). These outcomes connect to competencies that are explicitly discussed in
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the context of SDGs/ESD, such as responsible decision-making, collaborative problem solving,
participation and action on issues of common interest (Baena-Morales & Gonzélez-Villora, 2023;
Royet et al., 2024; UNESCO, 2017; UNESCO, 2020). In the broader ESD literature, these outcomes
are often framed through sustainability competencies. For example, Rieckmann (2018) highlights key
competencies needed to support social transformation towards sustainability. In higher education,
Wiek et al. (2011) propose five widely used competencies, systems thinking, anticipatory, normative,
strategic, and interpersonal competence, to describe what learners need in order to understand
complex problems and design meaningful action. Studies examining the perceptions of teachers and
future teachers also suggest that educational practices in PE can enhance environmental awareness
and a sense of responsibility, but the extent and quality of these outcomes are influenced by how the
teacher perceives sustainability and translates it into everyday teaching practice (Isgren Karlsson &
Backman, 2023; Merma-Molina et al., 2023). For example, tasks that require negotiated rules,
collective organization, and reflection on choices and consequences can translate sustainability values

into lived experiences of participation and responsibility.

3.4 The role of the PE teacher, obstacles, needs and conditions for implementation

The teacher is central to whether ESD becomes a coherent pedagogical practice. Teachers do not only
shape what students know. They also influence attitudes and the willingness to act in relation to socio-
environmental challenges (Rieckmann, 2012; Wals, 2015). Although the literature recognises PE as
a practical setting for ESD, implementation depends on everyday teaching decisions. It also depends
on how teachers understand sustainability and on the support they receive within the school context

(Lohmann et al., 2021).

A recurring barrier is the way sustainability is often framed. In many settings, it is reduced mainly to
the environmental dimension and linked mostly to outdoor education. This narrow view can keep
ESD outside systematic planning. It can also limit attention to social and civic dimensions that are

highly relevant to active citizenship (Isgren Karlsson & Backman, 2023). Survey evidence suggests
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that systematic teaching of sustainability issues in PE is still not widespread. At the same time, many

teachers report a clear need for training and for practical pedagogical tools (Froberg et al., 2022).

Overall, the evidence points to a set of implementation conditions. These include targeted
professional development (knowledge, pedagogy, and assessment), access to concrete examples and
tools, and institutional support at both school and curriculum level (Lohmann et al., 2021). In the
Greek context, environmental education is often described as optional and fragmented. This

reinforces the need for clearer guidance and sustained teacher support (Moshou & Drinia, 2025).
3.5 Assessment and implementation tools

In the reviewed literature, a recurring theme is the need to document how ESD is implemented in PE
using appropriate assessment tools. Without clear indicators and reliable measures, ESD in PE may
remain an intention rather than a coherent teaching practice. This makes systematic monitoring and
improvement difficult (Royet et al., 2024). In this context, recent efforts have focused on developing
and validating instruments that assess whether PE teaching practices are aligned with sustainability
goals and dimensions of learning for ESD. One example is the Physical Education for Sustainable
Development (PESD) questionnaire, a validated instrument designed to capture teachers’
sustainability-oriented teaching interventions in PE (Baena-Morales et al., 2024). Complementary
work also targets PE teachers’ attitudes and self-reported practices related to SD. For instance, Tassi
et al. (2025) presented the pilot development of an inventory that documents how teachers understand
SD and how they report integrating it into teaching. The study noted that such instruments can support
more systematic monitoring of implementation, while further refinement and validation are still
needed (Tassi et al., 2025). Despite relative progress, significant gaps remain, especially in assessing
values and attitudes (e.g., empathy, justice, social responsibility). Moreover, evaluating participation
and collective action is methodologically demanding and often relies on heterogeneous approaches,
which makes it difficult to compare findings across studies and contexts (Baena-Morales & Gonzalez-

Villora, 2023). Overall, sources agree that the further development of common indicators and
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multimodal tools (e.g., observation, self-report, learning evidence) is a critical prerequisite for the

maturation of the field.

3.6 Summary model of findings

Collectively, the findings point to a coherent framework in which PE can function as a field of
application for ESD when it deliberately links experiential, embodied learning with collaborative and
reflective pedagogical practices. Through these mechanisms, learning outcomes related to
sustainability skills and active citizenship values (e.g., empathy, cooperation, social responsibility,
and collective action) become more visible. However, the quality and consistency of implementation
depend on conditions relating to the teacher (perceptions, training, pedagogical support) and on the
ability to document practice with appropriate tools and evaluation indicators. Strengthening
professional development and developing shared assessment frameworks therefore appear critical for

moving from fragmented actions to a more coherent integration of ESD into PE.

4. Discussion

Overall, this synthesis indicates that PE can function as a practical field of application for ESD when
lesson design combines experience-based learning, collaboration, and structured reflection. These
elements help students move from participation to meaningful action. This interpretation is consistent
with recent reviews, which argue that ESD-oriented work in PE is most visible through experiential
and cooperative practices, as well as targeted pedagogical models. These approaches are often linked
to socio-emotional outcomes and values connected to active citizenship (Baena-Morales & Gonzalez-
Villora, 2023; Royet et al., 2024; Thurm et al., 2024). At the same time, the evidence indicates that
implementation can remain fragile without sustained professional development and practical tools to
document and monitor teaching. This fragility is especially evident for outcomes related to values
and participation, which are harder to evidence and assess in consistent ways (Baena-Morales et al.,

2024; Froberg et al., 2022; Lohmann et al., 2021).
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In teaching practice, the contribution of PE to ESD becomes more visible when learning moves
beyond isolated skill exercises. When tasks are organized as scenarios, students collaborate, negotiate
rules of fairness and respect, and reflect on choices and consequences. These learning conditions are
closely linked to outcomes highlighted in this synthesis (e.g., empathy, cooperation, social
responsibility, and willingness to engage in collective action), which are also central in sustainability-

oriented learning (Royet et al., 2024; Thurm et al., 2024).

This interpretation supports the emphasis of SDG target 4.7 on developing knowledge and skills for
sustainable lifestyles, human rights, equality, and active participation, in ways that connect values
with action in everyday school life (United Nations General Assembly, 2015; UNESCO, 2017). In
this context, structured pedagogical models can make sustainability more teachable and actionable in
PE. Approaches such as cooperative learning and social responsibility models, including TPSR, offer
roles, participation norms, and reflection routines that can support inclusion and responsible

participation (Aygun et al., 2024; Hellison, 2011; Legrain et al., 2021).

There is also a practical risk: SDG mapping in PE can become superficial if it is used only as a label.
Aligning ESD objectives with practice-based PE models can help (Baena-Morales et al., 2021).
However, teachers still need to make learning intentions explicit and build in reflection. If there is no

evidence of learning, sustainability may remain a slogan rather than a teachable outcome.

Despite these encouraging findings, a consistent implication is that moving from isolated good
practices to the systematic integration of ESD into PE depends on the teacher and the supportive
context. When sustainability is narrowly framed as an environmental issue and associated mainly
with outdoor activities, implementation tends to remain limited or fragmented, without fully
exploiting the social and civic dimensions of ESD (Isgren Karlsson & Backman, 2023). Survey data
from a large sample of teachers also indicate that systematic teaching of sustainability issues in PE is
not yet widespread and that there is a strong demand for training and practical pedagogical tools
(Froberg et al., 2022). This pattern points to the need to strengthen teachers’ professional competence

for ESD in PE (Lohmann et al., 2021). One implication is that the gap in knowledge and confidence
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may not be limited to in-service training but could also reflect how consistently ESD is embedded in
initial Physical Education Teacher Education (PETE). Analyses of PETE curricula, for example,
show that SD perspectives are not always clearly reflected in expected learning outcomes. This lack
of clarity can make later implementation in school practice more difficult (Froberg et al., 2022;

Froberg & Lundvall, 2025).

Nevertheless, documenting implementation remains a methodological challenge: without commonly
accepted indicators and tools, it is difficult to evaluate outcomes related to values, attitudes and
participation, which in turn makes it difficult to compare studies and contexts (Baena-Morales &
Gonzalez-Villora, 2023). The development and validation of implementation and evaluation tools for
EE and ESD is therefore a critical step in the maturation of the field and in supporting educators in
practice (Baena-Morales et al., 2024). In Greece, environmental education is often described as
optional and fragmented, which reinforces the need for clearer guidance and professional
development to support more coherent implementation (Moshou & Drinia, 2025). In this direction,
the Greek Institute of Educational Policy (IEP) supports the “Active Citizen Actions” curriculum
program through a Scientific Unit for Education for Active Citizenship and Sustainability. The
initiative links civic actions to the 17 United Nations (UN) SDGs and promotes whole-school
participation, networking with external partners (e.g., universities, non-governmental organizations
(NGOs), local authorities), and the dissemination of good practices through seminars and events

(Institute of Educational Policy, 2024).

In line with the purpose of the study, this synthesis clarifies how PE can activate ESD through specific
pedagogical mechanisms, including experiential learning, collaboration, and reflection. It also shows
which learning outcomes appear most frequent and meaningful, particularly sustainability skills and
values linked to active citizenship. Importantly, the consistency and quality of these outcomes seem
to depend on key implementation conditions, such as teachers’ professional readiness, institutional

support, and the availability of reliable documentation and assessment tools. The following
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limitations do not invalidate the conclusions; rather, they set the boundaries of generalization and

inform more targeted directions for future research and practice.

Across themes, the evidence base remains heterogeneous. Many contributions are conceptual or
policy-oriented. Furthermore, a large portion of the empirical research is based on small-scale
interventions and on outcomes reported by participants themselves. This limits confidence regarding
real-world impact. The most consistent findings concern socio-emotional outcomes, which are clearer
when structured pedagogical models are used. In contrast, outcomes related to values, political
participation, and collective action are defined and measured with less consistency. Implementation
can also be weak in practice. A common risk is superficial SDG “labelling”. Another risk is isolated,
one-off activities that are not connected to the curriculum. Transfer beyond the PE lesson is also
limited when reflection and documentation are minimal. These limitations do not negate the potential
of PE for ESD. Instead, they point to the need for clearer implementation guidance and more robust

multi-method evaluation.

Limitations of the approach

This paper is based on a documented narrative synthesis. This approach supports the interpretation of
diverse sources and the identification of conceptual patterns, but it also has limitations. First, because
the search was not exhaustive and no formal quality appraisal was conducted for each study, some
relevant publications may have been missing, and certain geographical or educational contexts may
be underrepresented. Second, variation across studies (designs, samples, age groups, and pedagogical
interventions) limits direct comparisons and generalization, particularly for outcomes related to
values, attitudes, and participation. Third, much of the evidence relies on teachers’ self-reports or
program descriptions, which may be affected by social desirability and make it harder to judge real-
world impact. Finally, the absence of shared indicators and comparable assessment tools limits how
confidently findings can be compared across studies and contexts. Taken together, these limitations

temper the conclusions and point to the need for more systematic, multi-method research designs.
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5. Conclusions and implications

Taken together, the findings point to PE as a promising setting for ESD when lesson design
deliberately connects experiential learning with collaboration, reflection, and civic values. Under
these conditions, PE supports not only physical development but also the cultivation of sustainability-
related skills and active citizenship values, such as empathy, cooperation, respect, social
responsibility, and readiness to engage in collective action. However, implementation appears
vulnerable when sustainability is treated mainly as a narrow environmental topic, when systematic

pedagogical support is limited, or when tools for documenting outcomes are lacking.

Implications for educational practice and teacher development. At the level of educational
practice, integrating ESD into PE requires clear learning intentions and structured teaching routines.
These include purposeful group work, defined roles, agreed rules for participation, and planned time
for reflection. It also requires activities that allow students to test values and attitudes in practice, not
only to discuss them. Professional development is a key prerequisite. It supports teachers not only in

understanding ESD, but also in translating it into classroom practices that are feasible and assessable.

Implications for school community, curriculum and policy (cities/regions perspective). At the
level of the school community, ESD is likely to be strengthened when it is embedded in a broader
culture that encourages cooperation, participation, and shared action. Cross-curricular projects, the
purposeful use of outdoor spaces, and collaboration with other disciplines can reinforce coherence
and add meaning to learning experiences. From a cities-and-regions perspective, these conditions are
strengthened when schools build partnerships with local authorities, community organisations,
universities, and place-based initiatives that connect learning with local sustainability priorities and
quality-of-life goals. From a policy perspective, including within initial teacher education (PETE),
the findings reinforce the need for ESD to be integrated more systematically into curricula and teacher
preparation, supported by clear learning outcomes and practical resources. Finally, the development

of shared indicators and multimodal assessment tools (e.g., observation, self-report, learning
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evidence) remains important for documenting implementation and supporting comparisons across

contexts.

Research agenda. Research should now move beyond predominantly conceptual accounts and small-
scale self-report evidence by using multi-method designs, clearer operationalization of active
citizenship outcomes, and longer-term follow-up. Further validation and practical testing of

assessment tools across contexts would also strengthen the evidence base.

Contribution of this review. By bringing together PE-based ESD work through an explicit active
citizenship lens and mapping representative sources and tools (Table 1), this synthesis makes the
evidence easier to navigate and the implementation requirements easier to act on. When deliberately
designed, PE can make sustainability and democratic participation more visible as lived experiences

in everyday school life.

6. Acknowledgements

Language support tools (DeepL and ChatGPT, OpenAl) were used solely for translation and English-

language editing; the authors take full responsibility for the content of the manuscript.

7. References

Aygun, Y., Boke, H., Yagin, F. H., Tufekci, S., Murathan, T., Gencay, E., Prieto-Gonzalez, P., &
Ardigo, L. P. (2024). Emotional and social outcomes of the teaching personal and social
responsibility model in physical education: A systematic review and meta-analysis.

Children, 11(4), 459. https://doi.org/10.3390/children11040459

Baena-Morales, S., & Gonzalez-Villora, S. (2023). Physical education for sustainable development
goals: Reflections and comments for contribution in the educational framework. Spor,

Education and Society, 28(6), 697—713. https://doi.org/10.1080/13573322.2022.2045483

Baena-Morales, S., Jerez-Mayorga, D., Delgado-Floody, P., & Martinez-Martinez, J. (2021).

Sustainable development goals and physical education: A proposal for practice-based


https://doi.org/10.3390/children11040459
https://doi.org/10.1080/13573322.2022.2045483

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

models. International Journal of Environmental Research and Public Health, 18(4), 2129.

https://doi.org/10.3390/ijerph18042129

Baena-Morales, S., Prieto-Ayuso, A., Gonzalez-Villora, S., & Merma-Molina, G. (2024).
Development and validation of an assessment tool for physical education for sustainable

development. Education Sciences, 14(1), 33. https://doi.org/10.3390/educsci14010033

Council of Europe, Committee of Ministers. (2010). Council of Europe Charter on Education for
Democratic Citizenship and Human Rights Education (Recommendation CM/Rec(2010)7).

Retrieved January 12, 2026, from_https://rm.coe.int/16803034¢e5

European Commission. (2022). Proposal for a Council Recommendation on learning for
environmental sustainability (COM(2022) 11 final). Retrieved January 12, 2026, from

https://eur-lex.europa.eu/legal-content/ EN/TXT/PDF/?uri=CELEX:52022DC0011

Ferrari, R. (2015). Writing narrative style literature reviews. Medical Writing, 24(4), 230-235.

https://doi.org/10.1179/2047480615Z.000000000329

Froberg, A., & Lundvall, S. (2025). Integrating Sustainable Development Within Physical
Education Teacher Education Courses: A Professional Learning Project. Australian Journal

of Environmental Education, 1-20. https://doi.org/10.1017/aee.2025.10093

Froberg, A., Viklander, P., & Lundvall, S. (2022). Sustainable development competencies among
more than 1100 certified physical education and health teachers in Sweden. International
Journal of Environmental Research and Public Health, 19(23), 15914.

https://doi.org/10.3390/ijerph192315914

Grant, M. J., & Booth, A. (2009). A typology of reviews: An analysis of 14 review types and
associated methodologies. Health Information & Libraries Journal, 26(2), 91-108.

https://doi.org/10.1111/5.1471-1842.2009.00848.x

Hellison, D. (2011). Teaching personal and social responsibility through physical activity (3rd ed.).

Human Kinetics.


https://doi.org/10.3390/ijerph18042129
https://doi.org/10.3390/educsci14010033
https://rm.coe.int/16803034e5?utm_source=chatgpt.com
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52022DC0011&utm_source=chatgpt.com
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52022DC0011&utm_source=chatgpt.com
https://doi.org/10.1179/2047480615Z.000000000329
https://doi.org/10.1017/aee.2025.10093
https://doi.org/10.3390/ijerph192315914
https://doi.org/10.3390/ijerph192315914
https://doi.org/10.1111/j.1471-1842.2009.00848.x
https://doi.org/10.1111/j.1471-1842.2009.00848.x

430

431

432

433

434

435

436

437

438

439

440

441

442

443

444

445

446

447

448

449

450

451

452

Hoggan, C., & Kloubert, T. (2020). Transformative learning in theory and practice. Adult Education

Quarterly, 70(3), 295-307. https://doi.org/10.1177/0741713620918510

Institute of Educational Policy. (2024). Apaoeis tov evepyod moiity [Actions of active citizen].

Retrieved January 12, 2026, from_https://www.iep.edu.gr/monada-ekpaidefsis-gia-ton-

energo-politi-kai-tin-aeiforia/

Isgren Karlsson, A., & Backman, E. (2023). Environmental sustainability in physical education: A
study of physical education teachers’ perceptions and attitudes towards environmental
sustainability in physical education. In D. Svensson, E. Backman, S. Hedenborg, & S. Sorlin
(Eds.), Sport, performance and sustainability (pp. 109-129). Routledge.

https://doi.org/10.4324/9781003283324

Jacobs, J. M., Wright, P. M., & Richards, K. A. R. (2022). Students’ perceptions of learning life
skills through the teaching personal and social responsibility model: An exploratory study.

Frontiers in Sports and Active Living, 4, 898738. https://doi.org/10.3389/fspor.2022.898738

Legrain, P., Becerra-Labrador, T., Lafont, L., & Escalié, G. (2021). Designing and implementing a
sustainable cooperative learning in physical education: a pre-service teachers’ socialisation

issue. Sustainability, 13(2), 657. https://doi.org/10.3390/sul13020657

Lohmann, J., Breithecker, J., Ohl, U., GieB3-Stiiber, P., & Brandl-Bredenbeck, H. P. (2021).
Teachers’ professional action competence in education for sustainable development: A
systematic review from the perspective of physical education. Sustainability, 13(23), 13343.

https://doi.org/10.3390/sul32313343

Merma-Molina, G., Urrea-Solano, M., Gonzalez-Villora, S., & Baena-Morales, S. (2023). Future
physical education teachers’ perceptions of sustainability. Teaching and Teacher Education,

132, 104254. https://doi.org/10.1016/j.tate.2023.104254



https://doi.org/10.1177/0741713620918510
https://www.iep.edu.gr/monada-ekpaidefsis-gia-ton-energo-politi-kai-tin-aeiforia/?utm_source=chatgpt.com
https://www.iep.edu.gr/monada-ekpaidefsis-gia-ton-energo-politi-kai-tin-aeiforia/?utm_source=chatgpt.com
https://doi.org/10.4324/9781003283324
https://doi.org/10.3389/fspor.2022.898738
https://doi.org/10.3390/su13020657
https://doi.org/10.3390/su132313343
https://doi.org/10.1016/j.tate.2023.104254

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

Moshou, H., & Drinia, H. (2025). Strategic insights for environmental education in Greece: SWOT
and PEST analyses in the context of the climate change crisis. Sustainability, 17(6), 2633.

https://doi.org/10.3390/sul 7062633

O’Donovan, T. M., MacPhail, A., & Kirk, D. (2010). Active citizenship through sport education.

Education 3—13, 38(2), 203-215. https://doi.org/10.1080/03004270903153947

Osler, A., & Starkey, H. (2005). Changing citizenship: Democracy and inclusion in education.

Open University Press.

Pope, C., & Mays, N. (Eds.). (2020). Qualitative research in health care (4th ed.). Wiley-

Blackwell. https://doi.org/10.1002/9781119410867

Rieckmann, M. (2012). Future-oriented higher education: Which key competencies should be
fostered through university teaching and learning? Futures, 44(2), 127-135.

https://doi.org/10.1016/j.futures.2011.09.005

Rieckmann, M. (2018). Learning to transform the world: Key competencies in education for
sustainable development. In A. Leicht, J. Heiss, & W. J. Byun (Eds.), Issues and trends in
education for sustainable development (pp. 39—59). UNESCO. Retrieved January 12, 2026,

from https://unesdoc.unesco.org/ark:/48223/pf0000261802

Rodriguez Aboytes, J. G., & Barth, M. (2020). Transformative learning in the field of sustainability:
A systematic literature review (1999-2019). International Journal of Sustainability in

Higher Education, 21(5), 993—-1013. https://doi.org/10.1108/IJSHE-05-2019-0168

Royet, T., Vors, O., Cece, V., & Lentillon Kaestner, V. (2024). Education for sustainability and
physical education: A systematic scoping review. Sport, Education and Society, 1-22.

https://doi.org/10.1080/13573322.2024.2440886

Snyder, H. (2019). Literature review as a research methodology: An overview and
guidelines. Journal of business research, 104, 333-339.

https://doi.org/10.1016/j.jbusres.2019.07.039



https://doi.org/10.3390/su17062633
https://doi.org/10.3390/su17062633
https://doi.org/10.1080/03004270903153947
https://doi.org/10.1002/9781119410867
https://doi.org/10.1016/j.futures.2011.09.005
https://doi.org/10.1016/j.futures.2011.09.005
https://unesdoc.unesco.org/ark:/48223/pf0000261802
https://doi.org/10.1108/IJSHE-05-2019-0168
https://doi.org/10.1080/13573322.2024.2440886
https://doi.org/10.1080/13573322.2024.2440886
https://doi.org/10.1016/j.jbusres.2019.07.039

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495

496

497

498

499

500

Tassi, A., Adamakis, M., & Karteroliotis, K. (2025). Design of an inventory for the evaluation of
attitudes and teaching practices on sustainable development in physical
education. Kinesiologia Slovenica: Scientific Journal on Sport, 31(1), 69-

&3. https://doi.org/10.52165/kinsi.31.1.69-83

Thurm, S., Frank, P., Greve, S., & Schroder, S. (2024). Can learning to move foster sustainable
development? A systematic literature review examining the potential of sport and physical
activity in the context of environmental and sustainability education. German Journal of

Exercise and Sport Research, 54(1), 29—42. https://doi.org/10.1007/s12662-023-00908-4

Tilbury, D. (2011). Education for sustainable development: An expert review of processes and
learning [Expert review commissioned for Phase I of the DESD Monitoring & Evaluation].
UNESCO. Retrieved January 12, 2026, from

https://unesdoc.unesco.org/ark:/48223/pf0000191442

UNESCO. (2015a). International Charter of Physical Education, Physical Activity and Sport.

Retrieved January 12, 2026, from_https://unesdoc.unesco.org/ark:/48223/pt0000235409

UNESCO. (2015b). Quality Physical Education (QPE): Guidelines for policy makers. Retrieved

January 12, 2026, from_https://unesdoc.unesco.org/ark:/48223/pf0000231101

UNESCO. (2017). Education for sustainable development goals: Learning objectives. Retrieved

January 12, 2026, from_https://unesdoc.unesco.org/ark:/48223/pt0000247444

UNESCO. (2020). Education for sustainable development: A roadmap. Retrieved January 12,

2026, from https://unesdoc.unesco.org/ark:/48223/pf0000374802

United Nations General Assembly. (2015). Transforming our world: The 2030 Agenda for
Sustainable Development (A/RES/70/1). Retrieved January 12, 2026, from

https://sdgs.un.org/2030agenda



https://doi.org/10.52165/kinsi.31.1.69-83
https://doi.org/10.1007/s12662-023-00908-4
https://unesdoc.unesco.org/ark:/48223/pf0000191442
https://unesdoc.unesco.org/ark:/48223/pf0000191442
https://unesdoc.unesco.org/ark:/48223/pf0000235409
https://unesdoc.unesco.org/ark:/48223/pf0000231101
https://unesdoc.unesco.org/ark:/48223/pf0000247444
https://unesdoc.unesco.org/ark:/48223/pf0000374802
https://sdgs.un.org/2030agenda?utm_source=chatgpt.com
https://sdgs.un.org/2030agenda?utm_source=chatgpt.com

501

502

503

504

505

506

Wals, A. E. J. (2015). Beyond unreasonable doubt: Education and learning for socio-ecological

sustainability in the Anthropocene. Wageningen University. Retrieved January 12, 2026,

from https://edepot.wur.nl/365312

Wiek, A., Withycombe, L., & Redman, C. L. (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



https://edepot.wur.nl/365312
https://doi.org/10.1007/s11625-011-0132-6

