CHAPTER 14

Climate Justice and Activism Education
for Children: A Comprehensive

Review of Ecological, Pedagogical, and
Technological Approaches

Fatma Demir Zengin', Nimet Hasil Korkmaz? Hasibe Coruh?

1. Introduction

Climate change is a process with unpredictable, profound, and lasting
consequences for the environment and human life (Intergovernmental Panel
on Climate Change [IPCC], 2001; United Nations Development Programme
[UNDP], 2007; World Health Organization [WHO], 2008). The effects of
global climate change—including rising temperatures, rising sea levels, the
expansion of arid regions, and unexpected extreme weather events—disrupt the
balance of ecosystems, directly affecting the natural environment and human
health. This situation is not only an environmental threat but also a global
phenomenon that forces people to reshape their lifestyles, living spaces, and
social relationships (Figure 1).

The United Nations Development Programme’s (UNDDP, 2007) Human
Development Report describes the process of experiencing the effects of
climate change as the greatest development challenge of our time. The report
highlights that children, the elderly, women, and low-income communities
are particularly affected by this situation. Reports by the World Health
Organization (WHO, 2008, 2023) indicate that climate change has become
a “health equity” issue that directly impacts human health in addition to
its environmental effects. In the long term, phenomena such as the rise in
infectious diseases, the depletion of clean water sources, malnutrition, and
mental health issues demonstrate that the climate crisis has become a threat
encompassing all dimensions of life. In this regard, climate change has been
addressed in the reports as a multi-layered crisis with not only ecological
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but also economic, social, ethical, and pedagogical dimensions (IPCC, 2021;
WHO, 2023).
Figure 1.

Pathways through which climate change can influence human health and well-
being, including through ecosystem-related effects
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Note. From McMichael (2013).

The United Nations Development Programme’s (UNDP, 2007) Human
Development Report describes the process of experiencing the effects of climate
change as the greatest development challenge of our time. The report highlights
that children, the elderly, women, and low-income communities are particularly
affected by this situation. Reports by the World Health Organization (WHO,
2008, 2023) indicate that climate change has become a “health equity” issue
that directly impacts human health in addition to its environmental effects. In
the long term, phenomena such as the rise in infectious diseases, the depletion
of clean water sources, malnutrition, and mental health issues demonstrate that
the climate crisis has become a threat encompassing all dimensions of life. In
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this regard, climate change has been addressed in the reports as a multi-layered
crisis with not only ecological but also economic, social, ethical, and pedagogical
dimensions (IPCC, 2021; WHO, 2023).

The United Nations Children’s Fund [UNICEF] (2021) report titled “7he
Climate Crisis is a Children’s Rights Crisis” found that over one billion children
worldwide live under high and extreme climate risk. This report demonstrates
that the climate crisis negatively impacts children’s rights to life, health,
education, and protection. Therefore, it must be addressed as a matter of justice.

UNICEF’s (2025) “Fragile Starts” report demonstrates that children are
uniquely vulnerable to environmental hazards from physical, developmental,
and socio-economic perspectives. It can be argued that exposure to climate
stressors at an early age affects children’s growth, learning, and resilience-building
processes. When both reports are evaluated together, it has been determined
that the climate crisis is a fundamental human issue, particularly in terms of

protecting children’s rights, ensuring social justice, and achieving sustainable
development goals (United Nations Children’s Fund [UNICEF], 2021, 2025).

It is evident that children are being affected physically and psychologically
by the climate crisis (WHO, 2023). Rising temperatures, air pollution,
water scarcity, and food insecurity are consequences of the climate crisis. The
consequences of these impacts pose a significant risk to children’s physical
health and their rights to learning, play, and development. Children who lack
opportunities to play and spend time in natural environments may experience
serious impacts on their physical, sensory, and cognitive development. It has
been found that children who play outdoors experience improvements in
motor skills, balance, and coordination, as well as increased environmental
awareness (Fjortoft, 2001). The right to play is a fundamental human right and
a developmental necessity from the perspectives of climate justice and the right
to health (Lester & Russell, 2010). The concept of climate justice places this
framework within an ethical responsibility. Children’s ability to breathe clean
air, access safe play areas, participate, and connect with nature should be viewed
not only as a pedagogical necessity but also as a human right (UNICEE 2021).

Research on the redesign of nature-based play areas has shown that this
enhances children’s capacity to adapt to climate change and supports their
physical, emotional, and social well-being (Karaba Bickstrom et al., 2024).
Research indicates that reduced participation in nature-based play diminishes
children’s environmental awareness, physical literacy, and connection to nature
(Herrington & Brussoni, 2015; Tremblay et al., 2015). It has been observed that
children who participate in active play in nature experience improved physical
health, increased mental resilience, and enhanced self-regulation and social

366



Climate Justice and Activism Education for Children

interaction skills. Such environments offer more than simply engaging children
in active play within a physical setting. Tremblay et al. (2015) note that allowing
for open, unstructured, and risk-taking play in nature is “essential for healthy
development” and constitutes an indispensable element of nature-based play.
This highlights the importance of learning to take risks in safe yet unrestricted
environments, which is critical for both problem-solving and building self-
confidence. While the relationship with nature in early childhood is primarily
based on sensory and physical experiences, more abstract constructs such as
identification with nature and environmental identity develop during middle
childhood and adolescence. However, enjoying time in nature is a common
element across all age groups (Chawla, 2020). Increasing the time children
spend in nature can lead them to form emotional bonds with the environment,
feel a sense of responsibility to protect it, and perceive and embrace it as a living
space.

Figure 2.
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The phenomenon Louv (2005) termed “nature-deficit disorder” has been
identified as a result of modern lifestyles distancing children from nature, with
the lack of such experiences leading to serious issues in physical and emotional
development. Lester and Russell (2008) have noted that play is not only
instrumentally important for health and learning outcomes but also an integral
part of enhancing the quality of life for children.

At this point, physical education must go beyond being merely a domain
for acquiring physical skills. The concept of ecological agency, developed by
Biesta and Tedder (2007), defines learning as a dynamic process shaped by the
individual’s interaction with their environment. According to this approach,
individuals not only internalize knowledge through their experiences but
also develop a reciprocal relationship with their environment. It is noted that
children who reconnect with nature through movement undergo a learning
process that fosters physical activity, ethical awareness, social responsibility, and
environmental sensitivity (Dyment & Potter, 2021; Malone, 2015; Whitehead,
2019). It has been found that individuals who adopt this perspective not only
develop movement skills, values of justice, self-awareness, and environmental

responsibility but also align with perspectives that emphasize physical literacy
(Durden-Myers & Bartle, 2023).

Lester et al. (2014) state that children’s play and learning spaces should
be designed not within boundaries predetermined by adults, but as dynamic
structures “co-created” through child-adult-environment interaction. They
redefine education as a space for self-realization in harmony with nature.
Movement education fosters children’s engagement with nature, the protection
of nature, and strengthens their attitudes and awareness of nature through their
bodies. In this sense, the transformative power of education can become visible
at the intersection of climate justice and children’s rights. The relationship
children establish with their environment can serve as an indicator of how they
internalize values of justice, equality, and sustainability. As Colakoglu (2023)
empbhasizes, the fact that children—despite being the group contributing the
least to climate change—are the group most affected by its negative impacts
underscores the necessity of placing climate justice at the center of the discussion
on children’s rights. The fact that the process and effects of climate change
should not be viewed merely as an environmental issue clearly demonstrates the
need to address them as a legal, ethical, and educational responsibility.

2. The Context of Climate Justice and Children’'s Rights

The concept of climate justice is a comprehensive framework that
encompasses the right to a sustainable, healthy, safe, and environmentally
responsible way of life, as well as the elimination of environmental inequalities
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(Schlosberg & Collins, 2014). It is clear that the environmental disasters
caused by climate change have social and ethical dimensions, and that children
and other vulnerable groups are disproportionately affected by their negative
impacts (UNICEE 2021). Climate justice for children also entails the struggle
for the right to live in a healthy environment, as well as the rights to education,
health, and participation. The United Nations Convention on the Rights of
the Child (1989) emphasizes that children must be protected and actively
included in decision-making processes. Factors such as global warming, air
pollution, habitat loss, and rapid urbanization limit children’s opportunities
to play and move freely in natural environments. The increasing impact of
factors affecting children’s play and movement spaces has led to negative
consequences on their physical, psychological, and cognitive development
(Lester & Russell, 2010). In particular, outdoor play and interaction with nature
help children develop a stronger connection to the natural environment and
foster environmental awareness. According to Herrington and Brussoni (2015),
natural play environments—which are inherently risky yet safe—significantly
enhance children’s self-confidence, problem-solving skills, resilience, and sense
of belonging to their surroundings. Environmental risks associated with climate
change are increasingly limiting children’s experiences of free play outdoors.
A study by Lee et al. (2025) identified meteorological conditions, air quality,
extreme weather events, urban structure and infrastructure, and perceptions
of social-environmental safety as factors influencing outdoor play. The study’s
findings revealed that children’s exposure to extreme heat, poor air quality,
and UV radiation reduces the time they spend outdoors. Additionally, shaded,
wooded, and well-maintained play areas were shown to support outdoor play.
These findings highlight the importance of implementing climate-resilient
planning approaches in the design of children’s play and activity spaces.
Sandseter and Kennair (2011) demonstrate that enabling children’s participation
in controllable risky play reduces anxiety levels and enhances environmental
adaprtation skills. The “co-design” approach is prominent in current practices in
Sweden. Children actively participate in the design and planning of play areas.
They directly share their views on shaded areas, water management, natural
vegetation, and recyclable materials in the sustainable restructuring of the
environment (Karaba Bickstrom et al., 2024).

The adoption of a participatory approach reinforces the principle of “play
justice,” which encourages children to form an emotional bond with their
environment and highlights the importance of ecological citizenship. In a
study conducted in Nigeria, Arowolo (2024) demonstrated that the relationship
between children’s rights and climate justice has evolved at both global and
local levels from a regional perspective. The rights to life, health, education,
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and protection from discrimination, as outlined in the United Nations
Convention on the Rights of the Child (UNCRC) and the African Charter
on the Rights and Welfare of the Child (ACRWC), are seen to be affected
by the negative factors caused by climate change. Nigeria is classified in the
“extremely high risk” category in UNICEF’s Child Climate Risk Index (CCRI),
with air pollution, flooding, and malnutrition identified as the greatest threats.
Arowolo (2024) emphasizes the need to integrate comprehensive planning for
education, health, and environmental programs that center child-rights-based
climate action—aligned with national climate policies—and include children’s
active participation as part of the justice agenda. This demonstrates that this
concept is increasingly recognized as essential for ensuring climate justice for
these children’s rights.

Salsano (2024) reports that children’s exposure to poverty, forced migration,
and health issues has a direct impact on their rights to education and safe
upbringing, and that climate policies must be restructured in accordance
with the “best interests of the child” principle. This perspective highlights the
necessity of addressing climate justice as part of a collective, intergenerational
responsibility approach that incorporates children’s rights. Recent research
indicates that children’s emotional well-being and climate change-related stress
among young children have become increasingly significant research topics.

Spiteri (2025) notes that anxiety related to climate change is rising among
children, and that this situation limits children’s emotional security, positive
attachments, and opportunities to express themselves through play. This points
to the fact that the emotional dimension of climate justice is just as important
as its environmental and social dimensions. Climate anxiety experienced during
early childhood can create uncertainty and fear in children’s relationship with the
environment. Taking the emotional dimension into account when formulating
climate policies can contribute positively to children’s development. Play-based
learning environments and activities that involve interaction with nature can
play a protective role in reducing children’s anxiety levels and helping them
cope with negative emotions related to climate change. As emphasized in the
2030 Agenda for Sustainable Development by UNICEF (2021), the United
Nations Educational, Scientific and Cultural Organization [UNESCO] (2020),
and the United Nations (2015), climate justice is at the heart of children’s
rights. In particular, SDG 4.7 and SDG 13.3 aim to integrate education with
sustainable development and climate action. These goals aim to equip children
with the skills to build an environmentally friendly, equitable, and resilient
future. Movement education can be viewed as a holistic learning space that both
strengthens children’s interaction with nature and facilitates the realization of
climate justice through education.
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2.1. Empowering Children

In modern societies, the concept of child protection first emerged after
the Industrial Revolution. Recognizing the necessity of establishing universal
children’s rights, the United Nations General Assembly adopted the Convention
on the Rights of the Child in 1989. As a result of this convention, children
were granted the rights to life, education, and health, and were provided with
opportunities to develop themselves in every aspect of social life. The convention
defines the concept of a child, stating that any person under the age of eighteen
is considered a child (Karakas & Cevik, 2016)

While it is accepted that children’s rights are rooted in human rights and
that individuals are fully independent persons from birth, children’s distinct
characteristics and needs differentiate them from adults. Changes in climate

and variations in weather conditions affect children either directly or indirectly
(Demiral, 2022)

While climate change may lead to certain situations such as glacier melting
and a decline in biodiversity, it is those who have contributed nothing to the
problem who will face the true impacts of climate change—in other words, the
disasters it causes. Children are particularly vulnerable to health issues due to
their greater exposure to temperatures and extreme weather events caused by
climate change, as well as their dependence on their families and their sensitivity
(Demirci, 2013).

Since approximately 85 percent of the world’s children live in low- or
middle-income countries, it is stated that people in these countries are part of a
more vulnerable group regarding climate change due to their countries’ greater
vulnerability and lack of preparedness, as well as their limited infrastructure and
services. Climate change can lead to conflicts in economically weaker countries.
It is believed that children will be particularly affected by these conflicts.
Violence and conflicts within countries make the population more vulnerable
to climate events (Bartlett, 2008).

According to a study conducted by the World Health Organization on
children in vulnerable groups, it was found that 88% of diseases caused by
climate change affect children under the age of five (Burke et al., 2018). The
health of children in developing countries is in a worse condition compared
to those in economically developed countries. While it is observed that air
pollution resulting from increased wildfires due to climate change leads to a
rise in infant mortality and negatively impacts overall health, it is noted that
children will be more severely affected by this situation because they are more
sensitive to air pollution than adults (Hanna & Oliva, 2016). In the United
States, children are identified as the group most likely to be affected by diseases
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or extreme weather events caused by air pollution, aeroallergens, and food and
water contamination (Ebi & Paulson, 2007).

It has been observed that the factors to which children are exposed due to
climate change have longer-term effects compared to adults, and that adapting
to climate change is more difficult for them (Bartlett, 2008). Climate change
will have a greater negative impact on the growth, development, and access to
rights of children living in low-income and developing countries compared to
those in developed countries.

Among the effects of climate change on children are heatstroke, exhaustion,
and electrolyte imbalance caused by exposure to the sun and extreme heat,
as well as the risk of skin cancer later in life. Floods, extreme weather events,
and droughts significantly increase the likelihood of children facing death,
malnutrition, and infectious diseases. Children are also facing various health
issues, such as cardiovascular, respiratory, or immune system disorders, due to
the adverse effects of climate change (Kondolot et al., 2012).

According to a study, a half-meter rise in sea level by 2100 is projected to
double the number of people affected by flooding, reaching 92 million, and as
a result, many children are expected to drown (Bunyavanich, 2003). Experts
have noted that as diseases evolve due to climate change—for example, malaria
spreading as far as the mountainous regions of East Africa—this could lead
to the deaths of tens of thousands of children. As climate change intensifies
heat intensity or severity, serious health issues among children, the sick, the
elderly, and the poor will also increase. It is becoming increasingly difficult for
children to maintain their adaptation to the local climate in the face of sudden
temperature changes (Roschmann, 2021).

3. Climate Justice-Based Movement Education

The conceptual framework illustrating how nature-based movement
experiences contribute to the development of climate justice awareness and
sustainable life skills is presented in Figure 3.

The goal of an education approach grounded in climate justice is for students
to gain knowledge and actively participate in environmental action processes.
Trott et al. (2023) emphasize in their systematic review that justice-focused
climate education serves as a pedagogical bridge that enables the “transition
from knowledge to action.” According to this approach, students can internalize
concepts of environmental justice through holistic learning experiences at the
physical, emotional, and social levels. Karacaoglu and Akbaba (2024) note
that climate change education in early childhood should be supported by
strategies such as localization, visualization, and play. Such strategies reinforce
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environmental awareness in children while also strengthening the pedagogical
rationale for nature-based activities in physical education processes.

Figure 3.

A Conceptual Framework for Climate Justice Development Through Nature-Based
Movement Education

=
l
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Note. Adapted from Chawla (2020).

Climate change awareness, when acquired solely at the cognitive level,
may not lead to lasting behavioral changes. Therefore, it is crucial to support
educational processes with play, movement, and participatory hands-on
activities. This is largely consistent with the CARE-KNOW-DO (Consider—
Know-Do) framework proposed by Okada and Gray (2023). This model aims
to ensure that climate justice education does not remain at the level of cognitive
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awareness. [t targets students’ emotional engagement (CARE), knowledge-based
thinking and problem-solving skills (KNOW), and the development of an
action-oriented sense of responsibility (DO). Movement education can enable
children to become an ecological and equitable part of social transformation
through their physical experiences. It has been observed that sustainable living
values can be learned concretely through play, exploration, and community-
based practices (Okada & Gray, 2023; Green Communities Canada, 2023).

In this context, movement education can be a powerful representation of
the practical aspect of climate justice pedagogy through action. By experiencing
justice with their bodies, children engage directly with their environment through
play, rhythm, dance, nature walks, and teamwork. Herrington and Brussoni
(2015) and Sandseter and Kennair (2011) find that safe but risk-containing
play, when planned, can improve children’s self-confidence, resilience, and
adaptability to the environment. Based upon this and post-humanist theory,
Malone (2015) claims that nature education requires changing the focus from
human-centered thinking to child-nature relationship. In this viewpoint, the
child becomes a spectator and an entity creating meaning from the natural
world. Mutual interaction in nature, animals, objects, and spaces can facilitate
this understanding of meaning-making. There is so much learning going on in
lived, interactive spaces that involve cognitive, physical, emotional, spatial, and
more. Studies revealed that children’s exposure to and interaction with outdoor
environments within their everyday encounters improve their physical and
mental health, but also nurture their cognitive development (McCormick, 2017;
Norwood et al., 2019; Tillmann et al., 2018; Vanaken & Danckaerts, 2018).
This perspective has indeed expanded the field of pedagogy (Malone, 2016)
highlighting the importance of addressing pedagogical, emotional and ethical
concerns related to children’s engagement with nature and space. Children’s
physical experiences develop with the context of their relationships with their
environment, which is reinforced as they feel a stronger sense of belonging,
empathy, and responsibility. In this way, some can redefine movement education
to be an ecologically conscious and sensorial experience.

Durden-Myers et al. (2018) emphasize that physical literacy is not limited to
the development of motor skills but is also linked to an understanding of ethical,
environmental, and social responsibility that supports the individual’s holistic
development. According to this approach, physical literacy can be viewed as a
pedagogical tool that promotes sustainable lifestyles. Movement education can
function as a learning environment that strengthens environmental awareness,
self-awareness, and a sense of social belonging in children. The relationships
between nature-based movement experiences and their physical, cognitive,
social-emotional, and environmental outcomes are presented in Figure 4.
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Figure 4.

Conceptual model of nature-based movement education for climate justice and
developmental outcomes

Experiential Inputs:
Outdoor Play; Active Learning; Social Interaction

P T N

Physical Outcomes Socio-Emotional and i
Cognitive Outcomes Ethical Awareness : :
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Note. Developed by the authors.

It emphasizes that climate justice education should not be viewed merely
as knowledge sharing, but rather as a process that centers social change within
the educational process (McGregor et al., 2018). According to climate justice
education, it is particularly emphasized that climate justice-based learning
processes in schools must go beyond cognitive tasks. It should be structured
around a community-based, participatory, and action-oriented pedagogical
approach. It has been observed that children who interact frequently with
nature are more environmentally conscious, develop conservation behaviors,
and exhibit environmental citizenship (Barrera-Herndndez et al., 2020; Collado
et al., 2013). The concept of social movement learning can refer to a type
of learning that encourages individuals to identify environmental injustices,
participate in collective action, and develop a sense of ethical responsibility.
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The study by Simsek Ilhan and Aytag (2020) highlights the effects of a
studio-based teaching approach aimed at raising awareness about climate change.
The findings indicate that students’ environmental awareness is formed not
only at the knowledge stage but also through the critical and creative thinking
they develop during design, discussion, and production processes. The study
specifically notes that students’ environmental sensitivity, problem-solving skills,
and sense of responsibility have improved. It can be argued that structuring
such learning environments with an approach that incorporates action
education grounded in climate justice will offer an awareness-building process
that prioritizes students’ physical and emotional engagement. Additionally,
the Climate Compass game—which enables students to question the impact
of their daily activities on the climate and develops skills such as discussion,
reasoning, and group work—is cited as an effective example of how game-based
learning helps students concretize the issue of climate change (Karaarslan Semiz
& Altuntas Vural, n.d.). Developed in Sweden and translated into Turkish, this
educational game is reported to help students develop environmental awareness
and explore concepts such as climate justice, sustainability, and responsibility
through movement and interaction.

4. Curriculum Integration and the Role of Teachers

Eilam (2022) states that climate change education must be freed from
interdisciplinary fragmentation and established as a distinct educational field.
It is important to recognize that climate change education should not be limited
to environmental sciences and should be viewed as a holistic educational
field encompassing social, economic, and pedagogical dimensions. Latour
(2004) advocates for the return of knowledge to the field, the transcendence
of interdisciplinary boundaries, and the necessity of practice-oriented
climate literacy. Similarly, Biesta and Tedder’s (2007) ecological perspective
on teacher autonomy highlights the importance of teachers as active agents
in this transformation, playing an effective role as transformers of learning
environments. Anderson (2013) and Stevenson et al. (2017) argue that climate
change education must be freed from interdisciplinary fragmentation and
built upon its own pedagogical foundations. A systematic review by Monroe
et al. (2019) reveals that developing teachers’ sustainability-based pedagogical
competencies—in terms of knowledge, attitudes, and practice—plays a key role
in curriculum integration. Lassge and Mochizuki (2015) note that national
policies are increasingly integrated with climate education and that teachers
are particularly positioned as agents of change in this process. As studies show,
climate change is a significant issue in educational processes, and teachers play a
crucial role as guides in achieving learning outcomes. By incorporating climate
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change as a subject within the curriculum to ensure climate justice, it is possible
to foster more conscious individuals capable of mitigating and preventing the
negative impacts of climate change.

5. Participatory Movement Education and Practices in the
Field of Climate Justice

Climate justice-based movement education aims to enhance children’s
environmental awareness and ensure they play an active role in decision-making
processes related to the environment. This approach integrates cognitive,
sensory, and behavioral dimensions, linking learning to social transformation.
Participatory planning, school projects, digital learning environments, and
community-based activities are among the best practices representing climate
justice. Movement education is evolving into a transformative learning space
that fosters environmental awareness and social responsibility.

Green Communities Canada’s (2023) paper, Equity and Participation in
School Transportation Planning offers a model that prioritizes equity, inclusion
and participatory action in children’s environment-based learning and mobility.
Such an all-inclusive policy framework for planning school transportation
can allow children, families, educators, and community representatives to
share decision-making processes. It endorses community-based learning in
the context of climate change adaptation policy. The Eco-Schools program of
the Ireland-based Environmental Education Foundation provides a model for
holistic environmental education focused on transforming school communities
around the world through an educational lens focused on the philosophy
of sustainability, environmental education and climate protection. The
program is based in multiple areas of environmental learning, namely, waste
management, energy efficiency, water conservation, sustainable transportation,
and biodiversity. The Eco-Schools program, underpinned by the 4Rs (Reduce,
Reuse, Recycle, Recover), promotes the importance for students to develop
a responsibility for the environment when they are young and to adopt the
behavior that is consistent with the SDGs. Its pioneering role in fostering a
supportive and participatory community culture based on responsibility and
action-based learning within local educational settings contributes significantly
to environmental education (Eco-Schools Global, n.d.).

In the same vein, Okada and Gray’s (2023) CARE-KNOW-DO model
presents a framework that incorporates multiple perspectives of knowledge,
affective learning, and action-based learning in climate and sustainability
education. This holistic model can enable children to address environmental
issues through physical participation and cognitive engagement while fostering
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a sense of social responsibility and responsiveness to environmental challenges.
Another demonstration of the impact of mobility education on climate justice
can be found in the work of Cieéla and Macioszek (2022) whose research in
Poland provides a concrete example. Within active school transport projects,
pupils, teachers, parents and local authorities are engaged through MULTIPOL.
They have created measures for joint decision-making by which to identify safe
walking avenues, bike riding and traffic safety. The research shows that physical
activity-enabled processes help with physical development, as well as developing
environmental awareness, social equity, and local action.

As Schneider et al. (2022) stress, in their Physical Activity, Climate Change
and Health model, increases in temperature, air pollution and extreme weather
events have emerged as significant factors of interest that are directly related to
physical activity practices. Movement education is now emerging as a critical
public health strategy for promoting climate-resilient lifestyles.

Ghazi (2023) suggests that climate change is also a great determinant of how
content, period and implementation of physical education will vary. The study
finds that when teachers have to reconfigure their teaching plans to address
temperature, air quality, and seasonal changes, it builds students” environmental
and physiological awareness. This is a reminder that the domain of physical
education is not exclusive to a field where only physical skills are taught, but is
a core area of climate justice education that cannot be seen as an ‘affected’ one,
but must be seen as an ‘influencing’ factor within the education model.

A study by Franco Silva et al. (2024) identified a reciprocal and dynamic
relationship between climate change and physical activity. Although rising
temperatures and higher air pollutants are restricting physical activity, active
transportation techniques like walking as well as cycling help reduce carbon
dioxide emissions and neutralize the damaging consequences of climate change.
Physical education is a “dual-benefit domain” that facilitates individual well-
being and sustains the environment (Franco Silva et al., 2024; Ghazi, 2023).

E-Climate, a 3D mobile game developed in the Turkish context, helps
children understand the principles of energy conservation, reducing carbon
footprints, protecting green areas, and sustainable transportation through
gamified tasks. (Gaziantep Metropolitan Municipality, 2022). This digital
application illustrates how technology-supported physical education transforms
children from passive onlookers to active environmental citizens who take action
to combat climate change.

Each of these examples can thus be used in the context of climate justice;
together they present movement education as a multi-faceted form of learning
which occurs at both worldwide and local levels. Participatory planning, digital
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learning or pedagogical models that encourage action all promote children’s
development as people who “move for nature.” Climate justice can be made
into a learning practice through children’s physical experiences, play and social
activities-a concept beyond classrooms.

6. Digital Technologies and Climate Justice-Based Action
Education

Today, climate justice-based education is being reshaped not only by
pedagogical approaches but also by the integration of digital technologies
into educational processes. The World Economic Forum’s report *Climate
Adaptation: Unlocking Value Chains with the Power of Technology (2025)*
identifies “six critical technology areas” in the climate adaptation process.
These are reported as artificial intelligence, unmanned aerial vehicles, Earth
observation systems, advanced computing, the Internet of Things, and
augmented/virtual reality technologies. While these technologies currently
provide numerous benefits, they also present new opportunities in areas such
as the early detection of environmental risks, disaster management, ecological
data tracking, and behavioral change. It is reported that Al-supported
approaches hold particularly significant potential for understanding and
predicting complex climate system processes (such as sea surface temperatures
and ocean dynamics). Furthermore, remote sensing systems and sensor-
based monitoring approaches, evaluated within the framework of digital
technologies, have been shown to contribute to monitoring environmental
changes and reducing disaster risks (Reichstein et al., 2019).

In educational processes, augmented and virtual reality applications enable
students to learn by gaining hands-on experience with the effects of climate
change. Abad-Segura et al. (2020) found that augmented reality technologies
serve as a key component of sustainable transformation in education by
supporting environmental awareness, digital literacy, and an innovative learning
culture in relation to SDG 4 (Quality Education) and SDG 11 (Sustainable
Cities and Communities). A study conducted by Lo et al. (2021) found that
AR-based nature activities increase children’s environmental awareness and
physical engagement.

A study conducted in Germany by Mulders et al. (2025) examined the
impact of the XR-based “Go Green” application on learning outcomes related
to biodiversity and sustainability. The findings revealed that while XR-supported
instruction enhances knowledge acquisition, changes in interest and attitudes
varied across school types. The research highlights the importance of teacher
guidance and the planning of short, task-oriented activities for XR applications
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to be effective in environmental education. Parong and Mayer (2018) note that
students’ emotional engagement increases in virtual reality-supported science
education, while Markowitz and Bailenson (2021) indicate that VR experiences
enhance environmental empathy and behavioral action intent.

Environmental education based on climate justice in early childhood
should involve a holistic assessment of children’s cognitive development,
encompassing physical, emotional, and social learning domains. In this holistic
approach, technology is viewed as an effective method for transforming abstract
environmental concepts into concrete experiences. A preschool environmental
education study conducted by Ozgelik Akay and Cakir (2023) revealed
that environmental education supported by Web 2.0 tools has a significant
and positive impact on children’s attitudes toward the environment. When
the educational process is supported by Web 2.0 tools such as Powtoon and
Wordwall, it enhances children’s environmental awareness while ensuring that
learning remains engaging and memorable.

Adopting such approaches can provide a pathway to fostering children’s
cognitive and experiential understanding of the environment from an early
age. The Energyville and Climate Pact Challenge games on the European
Commission’s Learning Corner platform, along with the Climate Games: Quick
Start Tools for Citizen Engagement initiative, are notable digital examples that
encourage children and communities to actively participate in climate action
(European Commission, n.d.). These games are observed to include movement-
based lessons and interactive tasks that enable children to learn about topics such
as energy conservation, sustainable transportation, and reducing their carbon
footprint while remaining physically active. Gamified learning experiences
align with the core principles of movement education by integrating physical
participation into environmental learning processes, and digital technologies
can serve as an innovative learning tool in climate justice-based pedagogical
practices. Thus, technology functions both as a teaching tool and as a movement-
based learning environment that redefines children’s interaction with nature.

As noted by Ricoy and Sdnchez-Martinez (2022) and Arufe-Girdldez et
al. (2022), gamified digital tasks and interactive physical activities support
children in adopting environmental values and developing sustainable behaviors
toward the environment. The E-Climate mobile game developed by Gaziantep
Metropolitan Municipality is a local example of this approach. The game
includes gamified tasks designed to provide information on energy conservation,
reducing the carbon footprint, and promoting sustainable transportation. This
contributes to children becoming environmentally conscious citizens who
participate in climate action. Digital technologies are not only viewed as a
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supportive component of climate justice-based action education but are also
increasingly being adopted as the “new normal” in environmental education. In
this context, they ensure that children are supported not as passive observers of
the climate crisis, but as active environmental agents who generate data, analyze
it, and develop solutions

7. Conclusion and Recommendations

Climate change is increasingly being recognized as one of the most profound
ethical, social, and pedagogical crises. It is viewed as a multifaceted phenomenon
that, in addition to being an environmental threat, is closely linked to the
principles of intergenerational justice and equality and directly affects children’s
rights to life, education, and play. As highlighted in reports by the IPCC (2021),
UNICEF (2021, 2025), and the WHO (2023), children are the group least
responsible for climate change; however, they are the ones who feel its effects the
most. From the perspective of children’s rights within the framework of climate
justice, it is particularly important to place them at the center, and this must
also encompass an ethical dimension and an educational imperative.

Through exploring climate justice, this study shows that movement
education for children cultivates ethical and ecological consciousness through
multidimensional interactions with nature, their bodies, and technology.
Movement education is placed as a learning space connecting physical experiences
of the children with cognitive, emotional, and social learning. Involvement in
nature-based play, outdoor activities, and participatory design practices alters
children’s interactions with their environment. It allows them to connect nature
and environment not just as a space but as a living environments, which they need
to protect and sustain. A climate justice-based movement education presents
a comprehensive pedagogical framework through which children learn ethics,
solidarity, and responsibility through their bodies. Nature-based play has been
found to nurture essential skills in children including physical skills, coping with
uncertainty, self-regulation, risk management, and environmental empathy. The
power of participatory practices in the process of child self-actualization gives
children the means to create and inhabit their respective living environments.
Digital technologies help children see climate change not as an abstract field
of knowledge, but as a real, experiential reality. Digitalization in this context
is a key driver that advanced the emotional and behavioral dimensions of
climate education. A powerful learning environment exists through technology-
supported movement education models that transform children from passively
witnessing the climate crisis into active environmental citizens. The continual
integration of climate justice into the education system affirms the need for
curriculum integration and a redefinition of the role of teachers. Curricula need
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restructuring so that children are not only given information, but they also
build up critical, participatory, and action-oriented skills. Educators involved
in this process must also be trained to serve as agents of change who advocate
for action. Teacher training programs are fundamental for the sustainable
development of children’s ecological awareness and sense of justice (UNESCO,
2021). Accordingly, with this idea, it would be argued that climate justice-
based education represents a paradigm shift in education that changes children’s
understanding of their relationship to the environment and community. This
includes creating conditions in which children can live n harmony with nature,
remain sensitive to environmental issues, and take responsibility. If we are to
raise children who are resilient, aware, and justice-focused citizens, we will need
to rethink education policies, curriculum design, and teacher training processes
in a comprehensive way to address the underlying climate change challenge.

It is of vital importance for education policies to address climate justice as
an integral part of children’s rights. Ensuring the protection of children’s rights
to life, health, play, and participation will only be possible when environmental
justice is placed at the center of the education system. School-based practices
that support children’s participation in environmental decision-making processes
can strengthen both their processes of self-actualization and their sense of social
responsibility and awareness. Schools can encourage green play areas, nature
walks, recycling-themed games, and climate-friendly activities. Teacher training
programs can include modules on climate pedagogy, nature-based learning, and
learning through movement. It is recommended that new technologies and
digital content incorporating movement education grounded in climate justice
be utilized to support climate justice education.
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