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TOPIC 4.1. Gaining Knowledge and Skills to Make Sustainable Choices and 

Manage Resources Wisely 

 

SUBTOPIC 4.1.1: Principles of Sustainability 

 

The principles of sustainability form the foundation for building a new pedagogical and social 

approachðone that transcends technical solutions and highlights the need for systemic 

thinking, empathy, and intergenerational responsibility. 

Education for sustainability is not limited to the transmission of knowledge but aims to 

cultivate a mindset that fosters respect, collaboration, and care for the planet. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. The 5 principles of sustainability: interdependence, material use, biodiversity, social inclusion, environmental 

capacity. Note. From The 5 Principles of Sustainability [Infographic], by brockashton14, 2021 (2021). Copyright 2022 by 

Jersey Girl Organics. Retrieved from https://www.jerseygirlorganics.co.nz/post/the-5-principles-of-sustainability 

The European Commission emphasizes the need to integrate the green transition into all levels 

of education by developing the knowledge, skills, and values required to address the 

environmental and social challenges of our time (European Commission, 2022). 

https://www.jerseygirlorganics.co.nz/post/the-5-principles-of-sustainability
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One of the most comprehensive approaches to understanding sustainability principles at the 

pedagogical level is GreenComp ï the European Sustainability Competence Framework. 

GreenComp is structured around four key pillars: adopting sustainability values with 

awareness, understanding the complexity of systems, envisioning alternative sustainable 

futures, and acting to drive change. These competencies are not merely skills but reflect a new 

way of perceiving the worldðas complex, interconnected, and oriented toward the common 

good (GreenComp, 2022). 

Cultivating environmental awareness through education is crucial to promoting the principles 

of sustainability. The educational process, when based on values, lived experiences, and 

participatory practices, mobilizes citizens and children toward active environmental 

engagement. Experiential learning is particularly important, as studentsðthrough contact with 

the natural environmentðgain not only information but also a personal relationship with 

nature. Enhancing ecological education leads to deeper understanding and strengthens citizensô 

participation in sustainability practices (Kociszewska, 2014). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 .Ƚllustration of children acting as detectivesðone with a magnifying glass, another observingðamid playful 

investigative symbols. Note. From iStock by various artists (e.g. ñDetective children conceptò; ñDetective with magnifying 

glass following footprintsò). 
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The concept of ecological interdependence serves as a prerequisite for adopting 

environmentally responsible behaviors. When individuals realize they are part of a larger 

system where their actions have consequences for the whole, they are more likely to choose 

practices that promote sustainability. This sense of reciprocity enhances self-regulation and 

cultivates the willingness to protect the common good. Ecological awareness, therefore, is not 

merely cognitive knowledge but a psychosocial competence that strengthens the will for 

transformative action (Chuang, Xie & Liu, 2016). 

The need for sustainable solutions makes it critical to integrate sustainability principles into 

policies and educational practices at the European level. The European Commission proposes 

a model in which schools become hubs of green and social innovation. Through partnerships 

with local authorities, educational institutions, and social networks, a culture is cultivated that 

fosters collective responsibility and active citizen participation in shaping sustainable 

communities (European Commission, 2022). 

 

 

 

 

 

 

 

Figure 3. Group of children walking and exploring in a grassy outdoor setting as part of an organized outdoor-learning activity. 

Note. Photograph from The Stable Company blog post about outdoor learning activities for Key Stage 2 students. 

https://resources.thestablecompany.com/images/page_banners/_2000x1050_crop_center-center_80/Outdoor-learning.jpg?mt

ime=20190517103030. Copyright by The Stable Company. 

GreenComp also recognizes that sustainability is not a singular skill but an entire life 

framework that requires the coexistence of competences, attitudes, and values. Assuming 
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responsibility, critical thinking, collaboration, and creative adaptation form the foundation for 

addressing uncertainty and the environmental crisis. GreenComp is applied not only in formal 

education but also in informal learning, lifelong education, and vocational training, offering a 

broad scope for implementation (GreenComp, 2022). 

Finally, sustainability is genuinely established when it is not confined to theoretical 

understanding but becomes an experiential identity. When citizens feel a genuine connection 

with their natural and social environment, they are more willing to take action, resist 

consumerism, and embrace values such as temperance, care, and intergenerational justice. This 

transition from knowledge to action occurs only when ecological thinking is integrated into 

both personal and collective consciousness (Chuang, Xie & Liu, 2016). 

SUBTOPIC 4.1.2: Decision-Making for Sustainability 

 

Decision-making is a core competence for promoting sustainability, especially in the context 

of primary education. Teachers play a crucial role in shaping studentsô attitudes and values, 

encouraging them to develop critical thinking and a sense of responsibility toward the 

environment and society. By integrating the principles of sustainability into the decision-

making process, children learn to assess the consequences of their choices and select actions 

that promote the common good and environmental balance (European Commission, 2022).  

The GreenComp framework offers a clear roadmap for cultivating this competence. According 

to GreenComp, decision-making for sustainability is based on studentsô ability to recognize 

complex problems, explore alternative solutions, and evaluate the consequences of each option. 

This process requires not only cognitive understanding but also a foundation grounded in 

valuesðempathy, a sense of responsibility, and a willingness to cooperate. Teachers are called 

to strengthen these abilities through systematic, interdisciplinary, and inspiring pedagogy 

(GreenComp, 2022).  

In practice, sustainability can be embedded in everyday classroom and school scenarios. For 

example, the decision to reuse paper or to organize a school recycling corner can become an 

opportunity for collective reflection. Who makes the decision? What are the benefits for the 

school, the environment, and the community? Through such examples, children practice 
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making decisions guided not only by immediate outcomes but also by broader impact 

(Kociszewska, 2014). 

  

 

 

 

 

 

 

 

 

 

Figure 4. Proactive leadership embedding sustainability in financial decisions. Note. Image from How to integrate 

sustainability into financial decision-making , by Chris Maclean, September 18, 2023. Copyright 2023 by Board Agenda. 

https://boardagenda.com/2023/09/18/how-to-integrate-sustainability-into-financial-decision-making/ 

 

The concept of ecological interdependence adds depth to decisions related to sustainability. 

When students understand that their actionsðno matter how smallðhave effects on other 

people, communities, and living organisms, they begin to develop a more responsible way of 

thinking. Research shows that the awareness of this interdependence strengthens self-

regulation and increases the willingness to make choices that prioritize the common good over 

personal benefit (Chuang, Xie & Liu, 2016). 

Student participation in collective decision-making within the school is also a critical 

pedagogical practice. The creation of small student councils, decision-making regarding the 

schoolyard, water usage, or materials managementðall serve as experiential and democratic 

ways to teach consultation and empathy. Teachers can use techniques such as circle discussions, 

role-playing, or reflective writing to activate studentsô imagination and moral reasoning 

(European Commission, 2022).  

 

https://boardagenda.com/2023/09/18/how-to-integrate-sustainability-into-financial-decision-making/
https://boardagenda.com/2023/09/18/how-to-integrate-sustainability-into-financial-decision-making/


 
 9ƳǇƻǿŜǊƛƴƎ ǇǊŜπǇǊƛƳŀǊȅ ŀƴŘ ǇǊƛƳŀǊȅ ǎŎƘƻƻƭ ǘŜŀŎƘŜǊǎϥ ƛƴ ǳǎƛƴƎ ŀƴŘ ŎƻƳōƛƴƛƴƎ 9Ŏƻπ

!Ǌǘ ŦƻǊ 9Ŏƻ ŀǿŀǊŜƴŜǎǎΣ ǇǎȅŎƘƻπǎƻŎƛŀƭ ǘƻƻƭǎ ŀƴŘ ƴƻƴπŦƻǊƳŀƭ ǘŜŀŎƘƛƴƎ ƳŜǘƘƻŘǎ 
 
 

 CǳƴŘŜŘ ōȅ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΦ ±ƛŜǿǎ ŀƴŘ ƻǇƛƴƛƻƴǎ ŜȄǇǊŜǎǎŜŘ ŀǊŜ ƘƻǿŜǾŜǊ ǘƘƻǎŜ ƻŦ 
ǘƘŜ ŀǳǘƘƻǊόǎύ ƻƴƭȅ ŀƴŘ Řƻ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ǊŜƅŜŎǘ ǘƘƻǎŜ ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴ ƻǊ ǘƘŜ 
9ǳǊƻǇŜŀƴ 9ŘǳŎŀǝƻƴ ŀƴŘ /ǳƭǘǳǊŜ 9ȄŜŎǳǝǾŜ !ƎŜƴŎȅ ό9!/9!ύΦ bŜƛǘƘŜǊ ǘƘŜ 9ǳǊƻǇŜŀƴ 
¦ƴƛƻƴ ƴƻǊ 9!/9! Ŏŀƴ ōŜ ƘŜƭŘ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜƳΦ tǊƻƧŜŎǘ ƴǳƳōŜǊΥ нлнпπмπ/¸лмπ
Y!нмлπ{/Iπлллнппслу 

 

 
ǘƘŜ ŀǳǘƘƻǊόǎύ ƻƴƭȅ ŀƴŘ Řƻ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ǊŜƅŜŎǘ ǘƘƻǎŜ ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴ ƻǊ ǘƘŜ 
9ǳǊƻǇŜŀƴ 9ŘǳŎŀǝƻƴ ŀƴŘ /ǳƭǘǳǊŜ 9ȄŜŎǳǝǾŜ !ƎŜƴŎȅ ό9!/9!ύΦ bŜƛǘƘŜǊ ǘƘŜ 9ǳǊƻǇŜŀƴ 
¦ƴƛƻƴ ƴƻǊ 9!/9! Ŏŀƴ ōŜ ƘŜƭŘ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜƳΦ tǊƻƧŜŎǘ ƴǳƳōŜǊΥ нлнпπмπ/¸лмπ
Y!нмлπ{/Iπлллнппслу 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Children seated on wooden benches in an outdoor garden classroom, listening to an educator in a shaded school 

garden area. Note. Photograph by Paige Green/Education Outside, (2021). Copyright by Paige Green/Education Outside. 

 

Teaching decision-making for sustainability is neither neutral nor merely technical. It involves 

the cultivation of values, emotional connections to the natural world, and the construction of 

an identity as active citizens. Childrenôs decisionsðeven small onesðshould be affirmed as 

meaningful: choosing to care for a plant, clean the schoolyard, or share materials. These 

experiences lay the foundation for a shift from individual behavior to collective ethics 

(GreenComp, 2022).  

Assessment of this competence is not limited to tests or questionnaires. Pedagogical methods 

for evaluating decision-making rely on the observation of behavior, storytelling, collective 

feedback, and the cultivation of self-awareness. A simple portfolio in which students record 

how they made a decision, how they felt, and what changed can serve as a powerful tool for 

empowerment and learning (Kociszewska, 2014).  
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Decision-making for sustainability is a complex yet deeply human capacity. Through 

educationðespecially in childhoodðwe can cultivate the foundation for a generation of 

citizens who think systemically, act responsibly, and approach life with care and accountability. 

Sustainability is not merely a goal; it is a way of life, shaped by choices both small and 

significant (European Commission, 2022).  

 

TOPIC 4.2: Understanding Systemic Thinking by Exploring Consequences 

and Connections Within Ecological Systems 

 

To understand the following topic, it is essential that we try to define what Systemic Thinking 

is. Systemic thinking is characterized by the understanding of the interconnections between 

systematic processes and parts of the larger organizational system. Additionally, systemic 

thinking includes the understanding that systems are both concrete and abstract with both 

internal and external factors serving as linkages to the systems (Stalbaum, 2021). 

 

SUBTOPIC 4.2.1: Introduction to Systems Thinking 

 

Systems thinking is an essential skill for the 21st century and serves as a cornerstone for 

understanding ecological and social complexity. In the context of primary education, this 

concept offers a new way of thinking, enabling children to perceive phenomena not in isolation 

but as part of a web of relationships and interactions. The European Commission emphasizes 

that education for the green transition must be grounded in the development of skills such as 

systems understanding, consequence-based thinking, and a connection to both the environment 

and the community (European Commission, 2022). 
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Figure 6. Systems thinking framework for achieving a circular economy. Note. Adapted from A systems thinking approach to 

understanding the challenges of achieving the circular economy, by E. Iacovidou, J. N. Hahladakis, & P. Purnell, 2021, 

Environmental Science and Pollution Research, 28(19), p. 24790. Copyright 2021 by The Author(s). 

https://doi.org/10.1007/s11356-020-11725-9 

 

The GreenComp initiative by the European Commission, which serves as the official 

competence framework for sustainability, includes systems thinking as one of the key 

components of ñunderstanding complexity.ò Even from an early age, children can begin to 

grasp that a change in one part of a system can affect the balance of the whole. Through well-

designed activities and guided reflective practices, students develop the ability to identify 

causes and consequences and to think in conditional termsðñifé thenéò (GreenComp, 

2022). 
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Figure 7. GreenComp framework: the four areas and twelve competences for sustainability literacy. Note. Adapted from The 

GreenComp Framework | Digital Version [Diagram], by the European Commissionôs Joint Research Centre (via 

Education for Climate), 2025, from https://education-for-climate.ec.europa.eu/community/book-page/greencomp-framework-

digital-version 

 

In the European project FutureSIM, systems thinking is approached experientially through 

simulations and scenarios in which students are invited to make decisions based on complex 

information and dynamic interdependencies. Although the program is primarily implemented 

with adolescents, the pedagogical tools developed can be adapted for primary education. For 

example, a scenario involving the management of a school vegetable garden may invite 

children to make decisions that impact soil, water, the community, and living organisms. 

Through such exercises, children are naturally introduced to the complexity of ecological 

systems (FutureSIM, 2023). 

Systems thinking is not abstract or inaccessible to children. On the contrary, research shows 

that it can be nurtured even in the early years of primary school when knowledge is delivered 

visually and experientially. The Environmental Dashboard study demonstrates that the use of 

interactive tools that display real-time data on energy or water consumption supports the 

https://education-for-climate.ec.europa.eu/community/book-page/greencomp-framework-digital-version
https://education-for-climate.ec.europa.eu/community/book-page/greencomp-framework-digital-version
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development of causal reasoning and systemic awareness. When children observe, for example, 

how electricity use increases when all classroom lights are on, they make connections between 

actions and outcomes, and begin to think more responsibly (Vincent et al., 2017). 

The SHINE project aims to integrate systems thinking into environmental and physical 

education through playful and collaborative activities. It encourages connections between 

different thematic areasðnature, society, and healthðwith an emphasis on recognizing 

patterns and relationships. For instance, an activity might begin with an exploration of the water 

cycle and evolve into a discussion about the connection between water, health, and access to a 

clean environment. In this way, students come to realize that nothing functions in isolationð

everything is part of a unified, living system (SHINE, 2023). 

Systems thinking promotes not only cognitive understanding but also fosters values such as 

empathy, solidarity, and responsibility. Children who learn to view the world through the lens 

of relationships and consequences develop a more ethical approach to their actions. Education 

grounded in systems thinking supports the transition from an egocentric to an ecocentric 

worldview, preparing students to face future ecological and social challenges with wisdom 

(Danish et al., 2022). 

Ultimately, introducing systems thinking in early childhood and primary education does not 

require specialized knowledge or complex theories. It requires a shift in perspective: 

encouraging children to ask ñwhat will happen iféò, to observe relationships, and to 

collaborate. Through simple activities in the classroom or in nature, discussion circles, and 

visualizations, we can provide them with the foundational tools for systems thinking. 

Cultivating this mindset is not a luxuryðit is a necessity for a sustainable future (European 

Commission, 2022). 

 

SUBTOPIC 4.2.2: Consequences of Human Actions 

 

Understanding the consequences of human actions is a central aspect of systems thinking and 

a fundamental domain in sustainability education. In primary education, children need to 

develop the ability to connect their everyday actions to impacts at both local and global levels. 

Whether it concerns the use of plastic during school lunch or leaving the tap running, their 
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choices represent small but essential pieces of a larger ecological system. Education for the 

green transition, as emphasized by the European Commission, must be grounded in 

understanding the relationships between individual actions and collective outcomes (European 

Commission, 2022). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Overview of major human impacts on ecosystems (e.g., pollution, deforestation, climate change). Note. From Human 

Impacts on the Environment [Diagram], by National Geographic Society, 2023. É 2023 National Geographic Society. 

https://education.nationalgeographic.org/resource/resource-library-human-impacts-environment/ 

 

Integrating this kind of thinking into the classroom requires cultivating systemic awareness 

from the early stages of education. According to the European Environment Agency (EEA), 

human activities such as the burning of fossil fuels, deforestation, and the overconsumption of 

natural resources have led to significant changes in ecosystems, resulting in biodiversity loss 

and the degradation of air and water quality. Educators can explore these themes through simple 

yet meaningful activities that encourage children to make connections between causes and 

effects (European Environment Agency, 2023). 

 

https://education.nationalgeographic.org/resource/resource-library-human-impacts-environment/
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Figure 9. Examples of human activities negatively impacting the environment (e.g., fossil fuel burning, deforestation, water 

pollution, light pollution). Note. From ñ31 ways humans are negatively impacting the environmentò, by 

Frances Carruthers/Love Exploring, 2023. https://www.loveexploring.com/gallerylist/73042/31-ways-humans-are-

negatively-impacting-the-environment/ 

 

Within this context, climate change offers a valuable opportunity to examine the cascading 

consequences of human intervention. Research from the Aristotle University of Thessaloniki 

highlights that the Mediterranean region is already experiencing serious climate-related 

impacts: increased drought, extreme weather events, and a decline in water reserves. All of 

these are directly linked to the human footprint and can be made tangible for children through 

experiential activities such as observing local weather patterns or discussing water use at home 

and school (Aristotle University of Thessaloniki, 2022). 

The connection between environmental degradation and human rights is another dimension 

that educators can incorporate into the learning process. Amnesty International points out that 

the climate crisis disproportionately affects vulnerable populations, undermining rights to 

https://www.loveexploring.com/gallerylist/73042/31-ways-humans-are-negatively-impacting-the-environment/
https://www.loveexploring.com/gallerylist/73042/31-ways-humans-are-negatively-impacting-the-environment/
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health, housing, clean water, and food. While the concept of human rights may seem abstract 

to younger children, it can be translated into simple questions: ñWhat does it mean to have 

clean air to breathe?ò or ñHow would you feel if you couldnôt drink clean water?ò These 

questions create a foundation for cultivating environmental empathy (Amnesty International, 

2023). 

Understanding the consequences of human actions goes beyond the physical environment, 

deeply affecting social and economic life. According to the European Commission, climate 

change is expected to have serious effects across Europe, including increased deaths due to 

heatwaves, reduced water availability in southern regions, and significant economic losses. 

Students can grasp these relationships by exploring, for example, how water scarcity impacts 

crops, food supply, or even their holiday plans. Through such activities, they develop the ability 

to anticipate consequences and envision fairer and more sustainable solutions (European 

Climate Pact, 2019). 

The consequences of human actions should be highlighted not only as information but as a 

subject of daily reflection. A simple ecological journal where children record small actionsð

such as ñToday I turned off the lights when I left the classroomòðcan serve as a tool for 

fostering responsibility. Through such practices, children begin to understand that even small 

choices matter, contributing to the shaping of more conscious citizens. As emphasized in the 

European Commissionôs educational framework, fostering systems thinking must include 

teaching about the consequences of our actionsðñseeing beyond the nowò becomes a core 

pedagogical objective (European Commission, 2022). 

In summary, the concept of the consequences of human actions is vital for cultivating 

ecological awareness and sustainable thinking in children. Kindergarten and primary school 

teachers are called to create an educational environment where relationships, impacts, and 

responsibility are interwoven. Understanding that ñeverything is connectedò is not just 

knowledgeðit is a way of life (European Environment Agency, 2023). 
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Figure 10. Teacher facilitating hands-on marine ecosystem activities with primary students. Note. From Human Impact 

Teaching Resources for Schools in Australia [Photograph], by Ocean Life Education, 2024. Copyright 2024 by Ocean Life 

Education. Retrieved from https://www.oceanlifeeducation.com.au/human-impact-teaching-resources-for-primary-schools-

in-australia/ 

 

SUBTOPIC 4.2.3: Cross-Disciplinary Perspectives 

 

Understanding ecological systems requires going beyond traditional disciplinary boundaries. 

A cross-disciplinary approach strengthens systems thinking by enabling children to perceive 

the connections between natural phenomena, social practices, and cultural perceptions. In early 

childhood and primary education, this perspective can be expressed through integrated 

activities that connect nature with art, language, mathematics, or musicðenhancing the 

understanding of the complex relationships that govern the environment. The European 

Commission highlights that education for the green transition must promote cross-disciplinary 

and experiential learning to reinforce studentsô ability to understand systems and act 

responsibly (European Commission, 2022). 

The Erasmus+ program supports cross-disciplinary collaboration through educational projects 

that encourage schools to build bridges between subjects and fields, with sustainability as the 

focal point. Through activities that combine geography, biology, and artistic expression with 

https://www.oceanlifeeducation.com.au/human-impact-teaching-resources-for-primary-schools-in-australia/
https://www.oceanlifeeducation.com.au/human-impact-teaching-resources-for-primary-schools-in-australia/
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ecology, students gain a more holistic view of problems and solutions. For example, an activity 

might involve observing local plant life, illustrating it, and writing a story about its protection. 

These practices highlight the ecological dimension of knowledge and foster critical thinking 

(Erasmus+, 2023). 

Cross-disciplinarity also acts as a catalyst for strengthening systems thinking, as it helps 

children understand that environmental phenomena are not the result of a single cause but are 

linked to complex networks of relationships. A presentation by the School of Environment at 

the University of the Aegean shows that when children approach environmental topics from 

different scientific viewpointsðe.g., physics, sociology, ethicsðthey develop a deeper 

understanding and increased environmental empathy (University of the Aegean, 2023). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11. Schematic overview of how to achieve advanced cross-disciplinary research. Note. Adapted from ñSchematic 

overview of how to achieve advanced cross-disciplinary researchò [Diagram], by Cinzia Verde (via ResearchGate),2025, from 

ResearchGate 
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The cultivation of systems thinking through cross-disciplinary methods can begin as early as 

kindergarten. Young children are already familiar with holistic thinking and the integration of 

experiences. A simple activity, such as telling a story about a forest destroyed by fireð

enhanced with images, music, and guided questionsðcan open the door to understanding the 

interdependence between human actions, climate, and animal life. The same source from the 

University of the Aegean presents examples of educational interventions that draw upon tools 

from multiple disciplines to nurture ecological thinking (University of the Aegean, 2023). 

Cross-disciplinary activities are not merely playful or enjoyable. They have the potential to 

actively engage students in exploring real-world problems while stimulating both emotional 

and cognitive involvement. Through such approaches, school ceases to function as a 

fragmented set of subjects and instead becomes a learning community. As emphasized in the 

article Cross-Disciplinary Approaches in Environmental Education, students who participate 

in such programs demonstrate higher environmental awareness and an increased ability to 

translate knowledge into action (University of the Aegean, 2023). 

Finally, cross-disciplinary learning also contributes to teachersô reflective practice. Through 

collaboration among different specialties and the exchange of teaching strategies, educators 

develop new pedagogical approaches and enhance their capacity to support environmental 

learning in creative, participatory, and inspiring ways. The European Commission recognizes 

that strengthening cross-disciplinarity is essential for educating citizens with critical thinking 

and a sense of responsibility toward future generations (European Commission, 2022). 
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TOPIC 4.3: Promoting Sustainable Behaviors Through Education and Action 

 

CLRN Team (2025) states that Behavioral science is not a monolithic discipline but rather an 

umbrella term encompassing several fields, each contributing unique perspectives and 

methodologies. It integrates insights from disciplines such as psychology, sociology, 

anthropology, economics, neuroscience, and even computer science to provide a holistic 

understanding of human decision-making and behavior patterns. 

SUBTOPIC 4.3.1: Behavioral Science and Sustainability 

 

Promoting sustainable behaviors in education is not merely a matter of knowledge, but 

primarily a matter of shifting mindsets and perceptions. Behavioral science offers valuable 

insights into how children adopt sustainable habits through observation, imitation, and social 

reinforcement.  

Giving a verbal praise for effort or  high-fives for good work, using reward stickers to 

acknowledge participation, publicly recognizing achievements, and even offering extra recess 

as a reward for completing tasks, are reinforcement strategies that teachers often  apply to 

encourage sustainable behavior. 

Educators have the power to positively shape children's attitudes by modeling ecological 

awareness and responsibility. Understanding behavioral mechanisms enables the creation of 

learning environments where sustainable choices become the easiest and most desirable ones 

(Wang et al., 2022). 

 

 

 

 

 

 

 

 



 
 9ƳǇƻǿŜǊƛƴƎ ǇǊŜπǇǊƛƳŀǊȅ ŀƴŘ ǇǊƛƳŀǊȅ ǎŎƘƻƻƭ ǘŜŀŎƘŜǊǎϥ ƛƴ ǳǎƛƴƎ ŀƴŘ ŎƻƳōƛƴƛƴƎ 9Ŏƻπ

!Ǌǘ ŦƻǊ 9Ŏƻ ŀǿŀǊŜƴŜǎǎΣ ǇǎȅŎƘƻπǎƻŎƛŀƭ ǘƻƻƭǎ ŀƴŘ ƴƻƴπŦƻǊƳŀƭ ǘŜŀŎƘƛƴƎ ƳŜǘƘƻŘǎ 
 
 

 CǳƴŘŜŘ ōȅ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΦ ±ƛŜǿǎ ŀƴŘ ƻǇƛƴƛƻƴǎ ŜȄǇǊŜǎǎŜŘ ŀǊŜ ƘƻǿŜǾŜǊ ǘƘƻǎŜ ƻŦ 
ǘƘŜ ŀǳǘƘƻǊόǎύ ƻƴƭȅ ŀƴŘ Řƻ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ǊŜƅŜŎǘ ǘƘƻǎŜ ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴ ƻǊ ǘƘŜ 
9ǳǊƻǇŜŀƴ 9ŘǳŎŀǝƻƴ ŀƴŘ /ǳƭǘǳǊŜ 9ȄŜŎǳǝǾŜ !ƎŜƴŎȅ ό9!/9!ύΦ bŜƛǘƘŜǊ ǘƘŜ 9ǳǊƻǇŜŀƴ 
¦ƴƛƻƴ ƴƻǊ 9!/9! Ŏŀƴ ōŜ ƘŜƭŘ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜƳΦ tǊƻƧŜŎǘ ƴǳƳōŜǊΥ нлнпπмπ/¸лмπ
Y!нмлπ{/Iπлллнппслу 

 

 
ǘƘŜ ŀǳǘƘƻǊόǎύ ƻƴƭȅ ŀƴŘ Řƻ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ǊŜƅŜŎǘ ǘƘƻǎŜ ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴ ƻǊ ǘƘŜ 
9ǳǊƻǇŜŀƴ 9ŘǳŎŀǝƻƴ ŀƴŘ /ǳƭǘǳǊŜ 9ȄŜŎǳǝǾŜ !ƎŜƴŎȅ ό9!/9!ύΦ bŜƛǘƘŜǊ ǘƘŜ 9ǳǊƻǇŜŀƴ 
¦ƴƛƻƴ ƴƻǊ 9!/9! Ŏŀƴ ōŜ ƘŜƭŘ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜƳΦ tǊƻƧŜŎǘ ƴǳƳōŜǊΥ нлнпπмπ/¸лмπ
Y!нмлπ{/Iπлллнппслу 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12. Educational design concept integrating behavioral science into Education for Sustainable Development (ESD). 

Note. Adapted from Behavioral Science and Education for Sustainable Development: Towards Metacognitive Competency by 

S. Hanisch & D. Eirdosh, 2023, Sustainability, 15(9), Article 7413, p. XX. Copyright 2023 by the Author(s). 

https://doi.org/10.3390/su15097413 

 

Early childhood is a critical period for developing self-regulation and empathyðtwo key traits 

consistently linked to sustainable behavior, as mentioned in previous sections. Preschool and 

primary school teachers can support the development of these skills through experiential 

activities, such as caring for plants, recycling in the classroom, or discussing how our actions 

affect the environment and others. Behavioral science shows that such practices enhance 

intrinsic motivation and help children internalize environmental values (Wang et al., 2022). 

Effectively integrating sustainability into education requires cross-disciplinary approaches. 

Collaborative efforts between educators, psychologists, and environmental scientists lead to 

pedagogical models that draw from both environmental and psychological research. With the 

contribution of behavioral science, interventions can be designed that promote habit change 

and utilize positive behavior models within the school context. This strengthens the role of 

education as a driver of social transformation (Leal Filho et al., 2018). 

Behavioral change is not achieved through information alone but through the creation of 

appropriate incentives and contextual cues. Educators can modify the learning environment to 

reinforce sustainable choicesðfor example, by placing recycling bins in visible locations or 

encouraging group-based ecological initiatives. Behavioral science teaches us that small 

changes in spatial design and social norms lead to greater adoption of desired behaviors, 

https://doi.org/10.3390/su15097413
https://www.verywellmind.com/what-is-intrinsic-motivation-2795385
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especially during developmental stages when peer observation holds significant influence 

(Caniglia et al., 2017). 

In practice, educational programs that integrate principles of behavioral science are more 

effective at generating long-term change. According to research conducted in European 

schools, the use of interactive methodsðsuch as role-playing and environmental projectsð

enhances children's emotional connection with nature. This emotional engagement is a strong 

predictor of environmental responsibility. Erasmus+ programs that promote experiential 

learning and active student participation play a key role in reinforcing these factors (EU 

Erasmus+, 2020). 

The integration of sustainability should not be limited to environmental studies but must follow 

a transversal approach across all subject areas. Language, mathematics, art, and physical 

education can all be used to promote sustainable values when designed with intention. 

UNESCO, through its guide on greening curricula, advocates for this approach by encouraging 

collaboration between educators and curriculum developers to cultivate systemic ecological 

thinking (UNESCO, 2022). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13. Codex of behavioral strategies for designing environmental solutions. Note. Adapted from ñA New Approach to 

Designing Environmental Solutionsò, by Rareôs Center for Behavior & the Environment,2025, from Rare 
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Finally, educators themselves are called to serve as role models for sustainable behavior. 

Children observe and imitate the daily habits of adults; thus, the commitment of teachers and 

early childhood educators to ecological practicesðboth inside and outside the classroomðhas 

a multiplier effect. Ongoing professional development and participation in programs such as 

Education for Sustainable Development: The Choice of Pedagogical Approaches enhance 

teachersô ability to act as catalysts for change (Bajļeta et al., 2021). 

 

SUBTOPIC 4.3.2: Education for Sustainability 

 

Education for Sustainability (EfS) is not merely a thematic subjectðit represents a 

transformative shift in how we teach, learn, and operate as a community. Within the context of 

primary education, where childrenôs first conscious attitudes toward the world are formed, 

educators are called to cultivate ecological empathy, responsibility, and active engagement. EfS 

aims to develop competencies that enable students to understand the interconnectedness of 

social, economic, and environmental systems and to act as responsible citizens (Sterling, 2005). 

 

 

 

 

 

 

 

 

 

 

Figure 14. Conceptual overview of sustainability education goals (e.g., awareness, systems thinking, resilience). Note. From 

Sustainability Education [Infographic], by A. Kumar, March 8, 2024. É 2024 by Aditya Kumar. 

https://www.linkedin.com/pulse/sustainability-education-aditya-kumar-8avle/ 

 

https://www.linkedin.com/pulse/sustainability-education-aditya-kumar-8avle/
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Sustainability in education is not limited to isolated topics; it involves the design and 

organization of the entire educational framework. This includes implementing sustainable 

school practices, integrating experiential learning, and fostering interdisciplinary thinking. 

Such an approach enhances childrenôs cognitive, social, and emotional development, as they 

learn to examine issues from multiple perspectives. Educational institutionsðeven at the 

preschool levelðcan become spaces for nurturing a sustainable culture when all stakeholders 

are involved: students, educators, parents, and the local community (Lozano et al., 2022). 

The pedagogy of sustainability is grounded in the principles of participatory and dialogical 

learning, promoting critical thinking, collaboration, and problem-solving. In contrast to 

traditional methods that emphasize knowledge transmission, EfS requires the active 

participation of children in the learning and decision-making process. Educators must act as 

facilitators of experience, creating environments that encourage initiative and the assumption 

of responsibility (Sterling, 2005). 

The European Union has recognized the importance of Education for Sustainability as a key 

driver of the green transition. Through initiatives such as Learning for the Green Transition, it 

provides educational materials, guidance, and professional development opportunities for 

teachers at all levels, reinforcing the integration of sustainability into national curricula. 

Specifically in primary education, the program recommends play-based approaches, group 

activities, and community engagement as tools for activating children around climate change, 

the circular economy, and responsible consumption (European Commission, 2023). 
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Figure 15. Barriers to minority participation in environmental education (e.g., cost, lack of awareness, equipment). Note. 

From The importance of access to environmental education, by Giving Compass, 2019. Copyright 2019 by Giving Compass. 

https://givingcompass.org/article/the-importance-of-access-to-environmental-education 

 

Beyond content support, EfS must also include the professional empowerment of educators. 

Studies show that future teachers who participate in specially designed ESD (Education for 

Sustainable Development) courses develop more positive attitudes toward sustainability and 

greater confidence in teaching related topics. Professional development initiatives strengthen 

both instructional capacity and educatorsô intrinsic motivation to serve as role models for 

environmental responsibility (Kieu et al., 2020). 

The report Learning for Sustainability in Europe, based on data from 39 European education 

systems, highlights the need to strengthen studentsô green and digital competencies. Educators 

are encouraged to embed sustainability not only in science lessons but across all subject areasð

through literature, art, mathematics, and physical education. At the same time, the report 

emphasizes the importance of supportive teaching resources and administrative backing to 

ensure the long-term integration of sustainability within schools (EACEA/Eurydice, 2022). 

 

 

 

 

 

https://givingcompass.org/article/the-importance-of-access-to-environmental-education


 
 9ƳǇƻǿŜǊƛƴƎ ǇǊŜπǇǊƛƳŀǊȅ ŀƴŘ ǇǊƛƳŀǊȅ ǎŎƘƻƻƭ ǘŜŀŎƘŜǊǎϥ ƛƴ ǳǎƛƴƎ ŀƴŘ ŎƻƳōƛƴƛƴƎ 9Ŏƻπ

!Ǌǘ ŦƻǊ 9Ŏƻ ŀǿŀǊŜƴŜǎǎΣ ǇǎȅŎƘƻπǎƻŎƛŀƭ ǘƻƻƭǎ ŀƴŘ ƴƻƴπŦƻǊƳŀƭ ǘŜŀŎƘƛƴƎ ƳŜǘƘƻŘǎ 
 
 

 CǳƴŘŜŘ ōȅ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΦ ±ƛŜǿǎ ŀƴŘ ƻǇƛƴƛƻƴǎ ŜȄǇǊŜǎǎŜŘ ŀǊŜ ƘƻǿŜǾŜǊ ǘƘƻǎŜ ƻŦ 
ǘƘŜ ŀǳǘƘƻǊόǎύ ƻƴƭȅ ŀƴŘ Řƻ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ǊŜƅŜŎǘ ǘƘƻǎŜ ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴ ƻǊ ǘƘŜ 
9ǳǊƻǇŜŀƴ 9ŘǳŎŀǝƻƴ ŀƴŘ /ǳƭǘǳǊŜ 9ȄŜŎǳǝǾŜ !ƎŜƴŎȅ ό9!/9!ύΦ bŜƛǘƘŜǊ ǘƘŜ 9ǳǊƻǇŜŀƴ 
¦ƴƛƻƴ ƴƻǊ 9!/9! Ŏŀƴ ōŜ ƘŜƭŘ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜƳΦ tǊƻƧŜŎǘ ƴǳƳōŜǊΥ нлнпπмπ/¸лмπ
Y!нмлπ{/Iπлллнппслу 

 

 
ǘƘŜ ŀǳǘƘƻǊόǎύ ƻƴƭȅ ŀƴŘ Řƻ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ǊŜƅŜŎǘ ǘƘƻǎŜ ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴ ƻǊ ǘƘŜ 
9ǳǊƻǇŜŀƴ 9ŘǳŎŀǝƻƴ ŀƴŘ /ǳƭǘǳǊŜ 9ȄŜŎǳǝǾŜ !ƎŜƴŎȅ ό9!/9!ύΦ bŜƛǘƘŜǊ ǘƘŜ 9ǳǊƻǇŜŀƴ 
¦ƴƛƻƴ ƴƻǊ 9!/9! Ŏŀƴ ōŜ ƘŜƭŘ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜƳΦ tǊƻƧŜŎǘ ƴǳƳōŜǊΥ нлнпπмπ/¸лмπ
Y!нмлπ{/Iπлллнппслу 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16. Children engaging in outdoor recycling and gardening activities as part of sustainability education. Note. From 

Sustainable practices in child care, by Journey Early Learning,. Copyright 2021 by Journey Early Learning. 

https://journey.edu.au/early-learning-advice/11-2021/blog-sustainable-practices-in-child-care/ 

 

Finally, it is vital to understand Education for Sustainability as a transformational mechanism 

that impacts the consciousness of both children and educators. Its implementation goes beyond 

avoiding environmental harmðit promotes a positive shift in the overall way of living, 

thinking, and acting. When systematically embedded in the curriculum and school culture, it 

contributes to the development of childrenôs ecological identity, cultivating future citizens with 

a strong sense of responsibility toward the environment and society (Sterling, 2005). 

 

SUBTOPIC 4.3.3: Leadership and Advocacy 

 

Leadership and advocacy are two key pillars for advancing Education for Sustainability (EfS). 

Educators are not merely transmitters of knowledgeðthey serve as role models and agents of 

change. Especially in the early school years, such as kindergarten and primary school, the 

teacherôs attitude and example shape children's perceptions and behaviors. Leadership in 

https://journey.edu.au/early-learning-advice/11-2021/blog-sustainable-practices-in-child-care/
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sustainability is not only about decision-making; it involves empowering the school 

community to view the world through the lens of responsibility, care, and participation (Scott 

et al., 2016). 

 

 

 

 

 

 

 

 

 

 

 

Figure 17. Example of sustainability-focused warning labels applied to product packaging. Note. From Warning labels, by 

Green Nudges, Copyright by Green Nudges. https://www.green-nudges.com/warning-labels/ 

 

Sustainable leadership in education is defined by values such as justice, environmental 

awareness, and collective action. Teachers are called to lead in ways that inspire collaboration, 

empower students, and foster a supportive learning environment. Integrating sustainability into 

all levels of school cultureðfrom the curriculum to daily routinesðis a sign of effective 

leadership. This requires educators to cultivate participation and promote student voice in 

school-wide decision-making (Van Poeck & Vandenabeele, 2021). 

At the same time, advocacy is equally essential. Teachers and early childhood educators can 

become strong advocates for sustainability not only within the classroom but also in the wider 

community. Their participation in local networks, environmental initiatives, or community 

partnerships amplifies the impact of education. By championing environmental and social 

values, educators act as catalysts for institutional change and the creation of a more just and 

sustainable educational system (Hargreaves & Fink, 2020). 

https://www.green-nudges.com/warning-labels/


 
 9ƳǇƻǿŜǊƛƴƎ ǇǊŜπǇǊƛƳŀǊȅ ŀƴŘ ǇǊƛƳŀǊȅ ǎŎƘƻƻƭ ǘŜŀŎƘŜǊǎϥ ƛƴ ǳǎƛƴƎ ŀƴŘ ŎƻƳōƛƴƛƴƎ 9Ŏƻπ

!Ǌǘ ŦƻǊ 9Ŏƻ ŀǿŀǊŜƴŜǎǎΣ ǇǎȅŎƘƻπǎƻŎƛŀƭ ǘƻƻƭǎ ŀƴŘ ƴƻƴπŦƻǊƳŀƭ ǘŜŀŎƘƛƴƎ ƳŜǘƘƻŘǎ 
 
 

 CǳƴŘŜŘ ōȅ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΦ ±ƛŜǿǎ ŀƴŘ ƻǇƛƴƛƻƴǎ ŜȄǇǊŜǎǎŜŘ ŀǊŜ ƘƻǿŜǾŜǊ ǘƘƻǎŜ ƻŦ 
ǘƘŜ ŀǳǘƘƻǊόǎύ ƻƴƭȅ ŀƴŘ Řƻ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ǊŜƅŜŎǘ ǘƘƻǎŜ ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴ ƻǊ ǘƘŜ 
9ǳǊƻǇŜŀƴ 9ŘǳŎŀǝƻƴ ŀƴŘ /ǳƭǘǳǊŜ 9ȄŜŎǳǝǾŜ !ƎŜƴŎȅ ό9!/9!ύΦ bŜƛǘƘŜǊ ǘƘŜ 9ǳǊƻǇŜŀƴ 
¦ƴƛƻƴ ƴƻǊ 9!/9! Ŏŀƴ ōŜ ƘŜƭŘ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜƳΦ tǊƻƧŜŎǘ ƴǳƳōŜǊΥ нлнпπмπ/¸лмπ
Y!нмлπ{/Iπлллнппслу 

 

 
ǘƘŜ ŀǳǘƘƻǊόǎύ ƻƴƭȅ ŀƴŘ Řƻ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ǊŜƅŜŎǘ ǘƘƻǎŜ ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴ ƻǊ ǘƘŜ 
9ǳǊƻǇŜŀƴ 9ŘǳŎŀǝƻƴ ŀƴŘ /ǳƭǘǳǊŜ 9ȄŜŎǳǝǾŜ !ƎŜƴŎȅ ό9!/9!ύΦ bŜƛǘƘŜǊ ǘƘŜ 9ǳǊƻǇŜŀƴ 
¦ƴƛƻƴ ƴƻǊ 9!/9! Ŏŀƴ ōŜ ƘŜƭŘ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜƳΦ tǊƻƧŜŎǘ ƴǳƳōŜǊΥ нлнпπмπ/¸лмπ
Y!нмлπ{/Iπлллнппслу 

 

 

According to UNESCOôs report on education and sustainable development, successful 

leadership requires self-reflection, ongoing professional development, and a strong ethical 

commitment. Educators are encouraged to engage in learning communities and adopt practices 

that promote social justice and ecological integrity. This type of leadership is collective and 

participatory, focused on creating shared visions that inspire and mobilize the entire school 

community (European Commission, 2015). 

 

 

 

 

 

 

 

 

 

 

 

Figure 18. Example of user interface elements from the eePRO platform for environmental education professionals. Note. 

From eePRO: Home, by North American Association for Environmental Education (NAAEE), n.d. Copyright by North 

American Association for Environmental Education. https://eepro.naaee.org/ 

 

In terms of practical tools, the EU has supported the development of resources aimed at 

strengthening leadership and advocacy skills among educators and youth. The Leadership and 

Advocacy Toolkit provides exercises and strategies to build confidence, foster participation, and 

support vision-building. These tools can even be adapted for younger students, turning them 

into ñyoung change-makersò through activities such as forming eco-committees, organizing 

recycling campaigns, or giving presentations to parents and peers (Erasmus+, 2022). 

Pedagogical practices that enhance leadership and advocacy in the context of sustainability are 

grounded in active learning, collaboration, and cross-disciplinary integration. When educators 

design activities related to real-world challengesðsuch as climate change, waste management, 

https://eepro.naaee.org/
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or the protection of local ecosystemsðstudentsô empathy and social awareness are 

strengthened. Through such experiences, children gain not only knowledge but also the 

motivation to stand up for their values and act as responsible citizens (Arar & Nasra, 2021). 

Finally, leadership and advocacy are closely linked to the concept of sustainable school 

effectiveness. Schools that operate based on sustainability values demonstrate higher levels of 

participation, collaboration, and autonomy. Educators play a critical role in coordinating these 

dynamics, fostering a culture of continuous learning and ecological engagement. Leadership, 

therefore, is not a static attribute but an ongoing process of action, reflection, and community-

building. 

 

 

TOPIC 4.4. Learning through nature and ecological relationships. 

 

SUBTOPIC 4.4.1: Nature as a teacher 

 

Nature, with its boundless complexity and unparalleled beauty, serves as one of the greatest 

teachers humanity has ever known. Its cycles, rhythms, and patterns provide endless lessons 

about balance, resilience, and interconnection (Capra, 1996). For instance, the changing 

seasons teach us about adaptation and the inevitability of change, while ecosystems 

demonstrate the power of collaboration and mutual reliance (Berkes, Colding, & Folke, 2000). 

In the stillness of a forest or the relentless crash of ocean waves, we find reminders to pause 

and reflect, to embrace both serenity and strength (Louv, 2005). Natureôs ability to flourish in 

even the harshest environments illustrates the profound power of perseverance, offering 

inspiration to endure and thrive against adversity (Kimmerer, 2013). 
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Figure 19. Homepage layout of The Peaceful Parent platform featuring calming visuals and key navigation options. Note. 

From The Peaceful Parent ï Get Curious, Not Furious!, by The Peaceful Parent, n.d. Copyright by The Peaceful Parent. 

https://www.peacefulparent.com/ 

 

Moreover, nature teaches us humility, urging us to acknowledge our place within the larger 

web of life. The towering mountains and vast, star-filled skies remind us of our smallness, yet 

also inspire a sense of wonder and curiosity (Abram, 1996). Its vast diversity, from the tiniest 

microorganisms to the grandest mammals, encourages us to value uniqueness and coexistence 

(Wilson, 1992). By observing nature's innate harmony, we can glean insights into living 

sustainably and harmoniously with one another and our environment (Capra, 1996). In many 

ways, nature is a mirror, reflecting not only the beauty of the world around us but also the 

potential for growth, wisdom, and resilience within ourselves. Through nature's teachings, we 

rediscover the profound connection between humanity and the natural world (Kimmerer, 

2013). 
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Figure 20. Screenshot of the World of Education content hub webpage, showing educational resources categories and 

navigation. Note. From World of Education Content Hub, by World of Education (TTS Group), n.d. Copyright by TTS Group. 

https://worldofeducation.tts-group.co.uk/ 

 

SUBTOPIC 4.4.2: Deep Ecology and Systems Thinking 

 

ɀodern environmental education recognizes the need to move beyond fragmented approaches 

toward more holistic pedagogical frameworks. Deep ecology and systems thinking are two 

critical pillars that enhance the understanding of ecological relationships and foster a more 

meaningful connection between humans and nature. Deep ecology calls for a radical rethinking 

of humanityôs place within the natural world, while systems thinking provides tools for 

grasping the complexity and interdependence of ecosystems (Werhane et al., 2022). 

Systems thinking serves as a powerful pedagogical tool for strengthening experiential and 

integrative learning. Especially in primary education, students can engage with ecological 

concepts through activities that emphasize cause-and-effect relationships, interactions, and 

natural resource cycles. Teaching with the use of models, flowcharts, and ecological 

https://worldofeducation.tts-group.co.uk/
https://worldofeducation.tts-group.co.uk/
https://philpapers.org/browse/deep-ecology
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storytelling enables children to perceive the world as an interconnected system, nurturing 

ecological awareness from an early age (Evagorou & Dillon, 2021). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 21. Homepage interface of the National Science Teaching Association, showcasing science teaching resources and 

tools. Note. From Homepage, by National Science Teaching Association, n.d. Copyright by National Science Teaching 

Association. https://www.nsta.org/ 

 

The development of systems thinking skills is directly linked to enhanced critical thinking and 

creative problem-solving. Research shows that when students are encouraged to recognize 

patterns, relationships, and consequences among different elements of a problem, their deeper 

understanding and active participation are significantly strengthened. Through workshops 

involving experiments, simulations, and cross-disciplinary activities, even young learners can 

engage meaningfully with complex ecological issues (Sorgo & Ambroģiļ-Dolinġek, 2021). 

Integrating deep ecology into education reinforces the emotional and ethical dimensions of 

learning. Fostering empathy for animals, plants, and the environment is a core component of 

an educational approach that aims not only at knowledge acquisition but also at cultivating an 

ethical worldview. Educators have a responsibility to create learning environments that instill 

https://www.nsta.org/
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a sense of belonging to the natural world and inspire intrinsic motivation for sustainable action 

(Ġorgo et al., 2021). 

European programs such as SHINE promote the integration of systems thinking into science 

and environmental education curricula. Through collaborations between schools and 

educational organizations across multiple EU countries, learning approaches are developed that 

focus on the interdependence of natural and human systems. The SHINE projectôs activities 

target students aged 8ï16 and offer tools for reflection, dialogue, and the understanding of 

complex environmental topics (SHINE, 2023). 

 

 

 

 

 

 

 

 

 

Figure 22. Screenshot of the Gaian Systems homepage reflecting their emphasis on Gaia theory and systems thinking. Note. 

From Home, by Gaian Systems, n.d. Copyright by Gaian Systems. https://gaian.systems/ 

 

The FutureSIM program, implemented in Austria, Poland, and Hungary, serves as a successful 

example of using simulations to teach systems thinking. Through interactive scenarios and 

digital tools, students explore the complexity of environmental challenges and learn to evaluate 

alternative outcomes and consequences. Although it primarily addresses older students (14+), 

many of its educational tools can be adapted for primary education through role-playing and 

creative storytelling (FutureSIM, 2024). 

The SALL project (Schools as Living Labs), implemented across several European countries, 

applies the open-schooling approach to engage students with real-life environmental and social 

challenges. By transforming schools into living laboratories, it fosters collaboration among 

students, teachers, families, and community partners to co-create solutions to sustainability 

https://gaian.systems/
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issues. While not exclusively focused on systems thinking, its emphasis on real-world problem-

solving and multi-actor participation offers a strong framework for developing studentsô 

understanding of interdependent human and natural systems (SALL, 2021). 

Fostering deep ecological awareness and systems thinking is not a luxuryðit is a necessity. 

Teachers and early childhood educators play a vital role in shaping mindsets and attitudes 

toward the planet. Through approaches that combine experience, discovery, and ethical 

empathy, the school becomes a hub for cultivating a new kind of citizen: sensitive, reflective, 

and responsible (Evagorou & Dillon, 2021). 

 

Suggested Activity ñNature Systems Mapò (Cornell Garden-Based Learning, 2023) 

 

Objective: 

To apply systems thinking by observing a local natural environment and mapping out 

ecological interactions between key components. 

Instructions: 

1. Field Observation 

Visit a nearby natural space (e.g., school garden, park, community green area). 

2. Identify System Elements 

List 5ï7 components of the ecosystem, such as soil, plants, insects, animals, water, 

sunlight, and human activity. 

3. Create a Systems Map 

Using paper or a digital tool, create a visual map that shows how these elements interact. 

Use arrows or lines to illustrate relationships like pollination, food sources, shelter, or 

water flow. 

4. Describe Key Relationships 

Add short captions explaining one or two key interactions (e.g., ñRemoving plants 

would reduce insect habitat and food sourcesò). 

5. Reflect 

Ask students to reflect on this question: 
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ñHow would a change in one element affect the rest of the system?ò 

Materials: 

¶ Paper or digital drawing tools 

¶ Colored markers/pencils (if done on paper) 

¶ Access to nature or a green space 

 

TOPIC 4.5. Water management and its role in sustainability. 

SUBTOPIC 4.5.1: The Global Water Crisis 

 

ɇhe global water crisis is one of the most significant environmental and social issues of our 

time. Water is essential for the survival of all living organisms and is fundamental for 

maintaining public health, agriculture, and economic activity. Nevertheless, overexploitation, 

pollution, and the unequal distribution of water resources are leading to increasing water 

scarcity in many regions of the world. More than two billion people lack access to safe water, 

making the issue both global and urgent (Ahmed et al., 2022). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 23. Water scarcity in south west Nigeria. Note. From Water scarcity in south west Nigeria by Praise03, 2024, Wikimedia 

Commons https://commons.wikimedia.org/wiki/File:Water_scarcity_in_south_west_Nigeria.jpg 

https://commons.wikimedia.org/wiki/File:Water_scarcity_in_south_west_Nigeria.jpg
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A practical initiative that educators can implement within the framework of environmental 

education is the creation of a ñWater Stationò at school. This is a space where children can 

observe how water is collected and used in natureðfor example, through rainwater harvesting 

systems, filter-based purification experiments, and by recording daily water consumption. This 

initiative enhances experiential learning and community connection, as it can involve parents 

or local organizations in the construction and operation of the station. Additionally, it promotes 

the values of cooperation and responsibility as part of the educational process (Barraza et al., 

2020). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 24. Working model of rainwater harvesting for a school project. Note. From Working model of rainwater harvesting 

for school project, by unknown author, n.d. Copyright by creator. https://schoolproject.in/wp-

content/uploads/2020/01/Working-model-of-rainwater_harvesting-for-school-project.jpg 

 

Within this context, the role of educators is particularly important. Environmental education, 

starting from the early school years, can shape citizens with environmental awareness and a 

sense of responsibility. Teachers have the ability to introduce the concept of water management 

through interdisciplinary approaches that integrate mathematics, physics, language, and art. 

https://schoolproject.in/wp-content/uploads/2020/01/Working-model-of-rainwater_harvesting-for-school-project.jpg
https://schoolproject.in/wp-content/uploads/2020/01/Working-model-of-rainwater_harvesting-for-school-project.jpg
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Student engagement in experiential activitiesðsuch as conducting experiments, observing 

rainfall, or measuring household water consumptionðstrengthens their understanding and 

encourages active participation (Barraza et al., 2020). 

The European Union, through the Water Framework Directive (2000/60/EC), has prioritized 

the sustainable use of water, incorporating education as a core pillar of its implementation. The 

directive encourages participatory governance, offering school communities the opportunity to 

connect with local society through water protection initiatives. Educators can use this 

framework to involve students, parents, and local stakeholders in small-scale ecological 

interventions, such as rainwater collection or tree planting (European Commission, 2020). 

The integration of water education into the preschool curriculum is both feasible and essential. 

Preschool-aged children have a strong capacity for learning through experience and play. 

Through simple activities, such as observing evaporation or discussing handwashing, children 

can understand the importance of water and develop caring attitudes. Research shows that when 

children learn about water through appropriately designed educational activities, they also 

transfer positive messages to their home environment (P®rez & McKinley, 2019). 
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Figure 25. Demonstration of proper hand-washing technique.Note. From Hand washing demonstration image, by 

TeachersMag, n.d. Copyright by TeachersMag. https://teachersmag.com/wp-content/uploads/2020/03/hand-washing2.jpg 

 

In conclusion, the global water crisis is not merely a technical or environmental issue. It is a 

social and educational issue that concerns us all. Teachers and preschool educators can act as 

multipliers of change, empowering new generations to develop respect for water and apply 

conservation practices in their daily lives. Through education, we can shape a society that 

respects and protects the most precious natural resourceðwater. 

 

SUBTOPIC 4.5.2: Sustainable Water Practices 

 

The need to adopt sustainable practices in water use and management is more relevant than 

ever. The increase in the global population, the intensification of urbanization, and the effects 

of climate change have led to growing pressure on water resources. Water reuse, both at the 

https://teachersmag.com/wp-content/uploads/2020/03/hand-washing2.jpg
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community level and within school units, emerges as an effective strategy that not only reduces 

consumption but also strengthens environmental awareness (Voulvoulis, 2018). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 26. Benefits of rainwater harvesting illustrated in infographic form.Note. From Benefits of Rainwater Harvesting, by 

Gharpedia, n.d. Copyright by Gharpedia. https://cloudfrontgharpediabucket.gharpedia.com/uploads/2020/06/Benefits-of-

Rainwater-Harvesting-02-0607010001.jpg 

At the European level, the educational approach to water management is a core component of 

environmental policy. The Water is Life project, implemented under a European program, 

highlights the need to integrate water education into school curricula from a very early age. 

Through interdisciplinary activities, workshops, and the cultivation of critical thinking skills, 

students can understand the challenges related to water management and adopt conservation 

practices in their daily lives (UNESCO ï EU Water Project, 2020). 
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Figure 27. Annotated sketch of a wetland ecosystem. Note. From Annotated sketch of a wetland ecosystem, by unknown 

author, n.d. Copyright by creator. https://1.bp.blogspot.com/-NbSzIm_rksY/U2jN-

0kSsYI/AAAAAAAAD10/I_K4lMTsKcQ/s1600/wetland%2Bsketch%2B-%2Bannotated%2Benglish.jpg 

 

Education on sustainable water practices cannot be separated from the concept of adaptation 

to change. Climate variability and uncertain conditions require flexible and adaptive 

management models that can be easily applied and transferred to school contexts. The 

transition toward more adaptive water management calls for education that develops not only 

knowledge but also problem-solving and collaboration skills. This is particularly useful for 

educators, who can use case studies, role-playing games, and simulations to strengthen these 

competencies in students (Pahl-Wostl, 2007). 

A creative educational practice that emphasizes water sustainability is the organization of a 

school exhibition entitled ñWater in Our Lives.ò Students, using media such as painting, 

collage-making, or even theatrical presentations, express artistically the importance of water 

and the need for its conservation. This activity may culminate in an open presentation for 

parents and the community, reinforcing the connection between school and society. UNESCO 

highlights that the arts constitute a powerful pedagogical tool in environmental education, as 

they cultivate imagination and activate emotional understanding of environmental issues 

(UNESCO, 2021). 
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Figure 28. India - Poster competition on water and waste issues at DAV public school, Aundh (organised by ESF, Pune) Note. 

From From India ï Poster competition on water and waste issues at DAV Public School, Aundh by SuSanA Secretariat, 2010, 

Wikimedia Commons (https://commons.wikimedia.org/wiki/File:Poster_compitition_photo_174_%284812307156 

 

Finally, it is important that educatorsðwhether in general or preschool educationðserve as 

role models. When they themselves demonstrate responsible water-use practices and encourage 

student participation in related activities, they create a positive educational climate. The 

integration of simple practicesðsuch as reusing water for irrigation, building filters with 

natural materials, or measuring consumption per classroomðreinforces the concept of 

collective responsibility and promotes sustainability in action (Voulvoulis, 2018) 
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SUBTOPIC 4.5.3: Community and Policy Solutions 

 

Effective management of water resources requires the participation of both institutional bodies 

and local communities. Promoting sustainability in water-related issues cannot be achieved 

solely through technological or scientific solutions; it requires systemic interventions that 

combine educational, political, and social dimensions. Sustainable solutions demand citizen 

involvement from an early age and cooperation at all levels: schools, families, local authorities, 

and governments (Wiek et al., 2011). 

Communities can act as agents of change when given the opportunity to participate in shaping 

solutions. In various regions across Europe and the world, models of local water management 

have been implemented, where citizens, schools, and municipalities collaborate to monitor 

consumption, reuse water, and restore natural aquatic ecosystems. This participatory approach 

increases the sense of responsibility, enhances transparency, and fosters stronger connections 

between residents and the natural environment (Butterworth et al., 2010). 

 

 

 

 

 

 

 

 

 

Figure 29. Community water education workshop in action (April 2023). Note. From Community water education workshop, 

by Well Aware, 2023. Copyright by Well Aware. https://wellawareworld.org/wp-content/uploads/2023/04/DSC01759-1-

scaled.jpg 

 

Strengthening such solutions also requires appropriate policy support. The European Union, 

through the Green Deal, has developed strategies for ñsmartò water management. These include 

innovative policies that encourage collaboration between education, community, and 

https://wellawareworld.org/wp-content/uploads/2023/04/DSC01759-1-scaled.jpg
https://wellawareworld.org/wp-content/uploads/2023/04/DSC01759-1-scaled.jpg
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technology with the goal of achieving sustainability. Educational institutionsðparticularly 

schoolsðare recognized as key drivers of change, as they can integrate actions such as water 

conservation, flow monitoring, and the creation of small-scale infrastructure like rainwater 

tanks (European Commission, 2021). 

One of the key features of modern sustainable practices is the shift from centralized water 

supply and sewage systems to local and decentralized systems for water treatment and reuse. 

These systems are more flexible, energy-efficient, and suitable for application in schools and 

communities. A related study points out that decentralization not only enhances sustainability 

but also enables user participationðan especially important element in education, where 

children can observe the operation of such systems within the school environment (Dom¯nech, 

2011). 

Multilevel governance is another critical element for the successful implementation of 

solutions. In an environment where water is interconnected with energy, agricultural 

production, and everyday life, coordination among local, national, and international policies is 

essential. The concept of ñcommon goodsò requires mechanisms for dialogue and co-creation, 

in which educators and students can actively participate through environmental education 

programs rooted in the realities of local communities (Pahl-Wostl, 2019). 

 

 

 

 

 

 

 

 

 

 

Figure 30. Stock image depicting community planning and engagement activity. Note. From Community planning or 

engagement stock image, by unknown author, n.d. Copyright by Stock Image provider. 

https://www.planengage.com/static/4888f9ce3eaffd17404cca5e53fa83b5/dbbf8/Adobe_Stock_504178455_1_ead3505eff.jpg 

https://www.planengage.com/static/4888f9ce3eaffd17404cca5e53fa83b5/dbbf8/Adobe_Stock_504178455_1_ead3505eff.jpg
https://www.planengage.com/static/4888f9ce3eaffd17404cca5e53fa83b5/dbbf8/Adobe_Stock_504178455_1_ead3505eff.jpg
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One of the key elements UNESCO proposes for education within the framework of sustainable 

development is the cultivation of so-called ñtransformative skillsòðmeaning abilities such as 

responsibility, cooperation, critical thinking, and active participation. Teachers and preschool 

educators can foster these skills through experiential activities such as adopting a stream, 

monitoring water quality, or organizing school-based awareness campaigns in the community. 

Through such practices, policy is connected with action, and students learn to function as active 

citizens (UNESCO, 2017). 

Finally, the development of community and policy solutions presupposes the cultivation of a 

culture of cooperation, which begins at school. When students act collectively to protect water, 

propose solutions to local problems, or participate in dialogues with local authorities, they gain 

a meaningful role in driving sustainable change. The role of educators here is vital: they serve 

as mediators between knowledge and action, promoting democratic participation and 

environmental responsibility among young people (Wiek et al., 2011). 

 

TOPIC 4.6. Waste management with a focus on reducing, reusing, and 

remaking. 

 

SUBTOPIC 4.6.1: The Waste Hierarchy 

 

The waste management hierarchy is a fundamental strategy in environmental policy and 

practice within the European Union and globally. It is structured into five distinct levels: 

prevention, reuse, recycling, energy recovery, and final disposal, with a strong emphasis on 

prioritizing waste reduction at the source. Implementing the hierarchy supports the transition 

toward a circular economy and influences educational policy, local governance, and everyday 

life practices. Understanding this structure is particularly important for educators, as it enables 

them to design actions that promote sustainability from the earliest levels of education 

(Gharfalkar et al., 2015). 

Waste prevention is the highest and most desirable level of the hierarchy. It includes actions 

such as avoiding unnecessary consumption, choosing long-lasting products, and using 
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materials efficiently. Integrating this principle into the school environment can be achieved 

through simple practices like using reusable lunch containers, double-sided printing, and 

avoiding single-use plastics. The referenced source emphasizes that designing sustainable 

strategies at the local levelðincluding in schoolsðshould begin with prevention to minimize 

the need for more intensive solutions (Zorpas, 2020). 

 

 

 

 

 

 

 

 

 

 

 

Figure 31. Zero-waste to landfill infographic showing Axil Integrated Services process.  Note. From Zero to landfill page, by 

Axil Integrated Services, n.d. Copyright by Axil Integrated Services. https://axil-is.com/waste-objective/zero-to-landfill/ 

 

The reuse of materials comes third in the hierarchy and offers significant environmental and 

educational benefits. Through creative reuse, children can transform materials considered 

ñwasteò into useful objects or artworks. Fabric reuse workshops, making toys from cardboard, 

or crafting costumes from recyclable materials are examples that combine environmental 

education with creativity. A notable study highlights that reuse is a meaningful practice in 

communities and schools, contributing to waste reduction and reinforcing sustainable 

awareness (Wilson et al., 2006). 

Recycling is perhaps the most recognizable practice in waste management, but it is not the first 

choice in the hierarchy. Nevertheless, when implemented properly, it can reduce the 

consumption of raw materials and save energy. In the school context, sorting recyclables, 

recording quantities, and comparing them with previous weeks serve as learning tools that 

https://axil-is.com/waste-objective/zero-to-landfill/


 
 9ƳǇƻǿŜǊƛƴƎ ǇǊŜπǇǊƛƳŀǊȅ ŀƴŘ ǇǊƛƳŀǊȅ ǎŎƘƻƻƭ ǘŜŀŎƘŜǊǎϥ ƛƴ ǳǎƛƴƎ ŀƴŘ ŎƻƳōƛƴƛƴƎ 9Ŏƻπ

!Ǌǘ ŦƻǊ 9Ŏƻ ŀǿŀǊŜƴŜǎǎΣ ǇǎȅŎƘƻπǎƻŎƛŀƭ ǘƻƻƭǎ ŀƴŘ ƴƻƴπŦƻǊƳŀƭ ǘŜŀŎƘƛƴƎ ƳŜǘƘƻŘǎ 
 
 

 CǳƴŘŜŘ ōȅ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΦ ±ƛŜǿǎ ŀƴŘ ƻǇƛƴƛƻƴǎ ŜȄǇǊŜǎǎŜŘ ŀǊŜ ƘƻǿŜǾŜǊ ǘƘƻǎŜ ƻŦ 
ǘƘŜ ŀǳǘƘƻǊόǎύ ƻƴƭȅ ŀƴŘ Řƻ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ǊŜƅŜŎǘ ǘƘƻǎŜ ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴ ƻǊ ǘƘŜ 
9ǳǊƻǇŜŀƴ 9ŘǳŎŀǝƻƴ ŀƴŘ /ǳƭǘǳǊŜ 9ȄŜŎǳǝǾŜ !ƎŜƴŎȅ ό9!/9!ύΦ bŜƛǘƘŜǊ ǘƘŜ 9ǳǊƻǇŜŀƴ 
¦ƴƛƻƴ ƴƻǊ 9!/9! Ŏŀƴ ōŜ ƘŜƭŘ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜƳΦ tǊƻƧŜŎǘ ƴǳƳōŜǊΥ нлнпπмπ/¸лмπ
Y!нмлπ{/Iπлллнппслу 

 

 
ǘƘŜ ŀǳǘƘƻǊόǎύ ƻƴƭȅ ŀƴŘ Řƻ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ǊŜƅŜŎǘ ǘƘƻǎŜ ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴ ƻǊ ǘƘŜ 
9ǳǊƻǇŜŀƴ 9ŘǳŎŀǝƻƴ ŀƴŘ /ǳƭǘǳǊŜ 9ȄŜŎǳǝǾŜ !ƎŜƴŎȅ ό9!/9!ύΦ bŜƛǘƘŜǊ ǘƘŜ 9ǳǊƻǇŜŀƴ 
¦ƴƛƻƴ ƴƻǊ 9!/9! Ŏŀƴ ōŜ ƘŜƭŘ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜƳΦ tǊƻƧŜŎǘ ƴǳƳōŜǊΥ нлнпπмπ/¸лмπ
Y!нмлπ{/Iπлллнппслу 

 

 

strengthen both mathematical and environmental thinking. The European Commission 

emphasizes that recycling is effective only when preceded by prevention and reuse efforts, 

underlining that education should first cultivate these prior levels (European Environment 

Agency, 2020).  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 32. Children from The Bawburgh School participating in an aluminium recycling workshop. Note. From Norfolk school 

enjoys recycling workshop after pupil wins national competition, by Alupro, 2022. Copyright by Alupro. 

https://alupro.org.uk/wp-content/uploads/2022/10/BawburghSchool-CompWinner-11Jul22-183-scaled.jpg 

 

Education on the waste hierarchy can become more accessible and effective through 

experiential learning programs, such as UNESCOôs Trash Hack. Through this program, 

students of all ages participate in waste reduction challenges, design daily conservation habits, 

and exchange ideas with other school communities. The structure of the program is based on 

an understanding of the hierarchy and encourages students to gradually implement each of its 

stagesðstarting with prevention and moving toward creative reuse. UNESCO recommends 

incorporating it into daily school practice as a lever for nurturing active citizenship (UNESCO, 

2021). 

Finally, the successful implementation of the hierarchy depends on cultivating environmental 

awareness within the community. Schools can act as sustainability hubs by organizing activities 

https://alupro.org.uk/wp-content/uploads/2022/10/BawburghSchool-CompWinner-11Jul22-183-scaled.jpg
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such as recycling weeks, swap markets, or partnerships with local organizations. When children 

see themselves as part of the solution, their attitude toward ñwasteò transforms. By connecting 

knowledge with action, the waste hierarchy becomes a tool for pedagogical empowerment 

(Zorpas, 2020). 

 

 SUBTOPIC 4.6.2: Circular Economy Principles 

 

The circular economy is one of the most contemporary and essential models for achieving 

sustainable development. Instead of relying on the traditional linear logic of ñtakeïmakeï

dispose,ò it proposes a system in which materials and resources are reused, recycled, or 

renewed. The transition to this approach is fundamental for waste management, reducing raw 

material consumption, and minimizing environmental impacts. Understanding the principles 

of the circular economy is crucial for both citizens and educators, as they are called upon to 

integrate them into the learning process from an early age (Ghisellini et al., 2016). 

The core principle of the circular economy is the design of products and systems in a way that 

enables reuse, recycling, and value recovery at all stages of their life cycle. In education, this 

can be translated into actions such as creating objects from recyclable materials, maintaining 

school equipment instead of replacing it, and incorporating educational games made from 

second-hand materials. The literature emphasizes that the circular economy is not only about 

environmental awareness but also about fostering innovative thinking that helps students 

address complex problems (Geissdoerfer et al., 2017). 
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Figure 33. Circular chart illustrating key principles of the circular economy. Note. From Circular economy infographic, by 

ReUse Trail, n.d. Copyright by ReUse Trail. https://reusetrail.com.au/wp-content/uploads/2023/08/circular_chart-1-

768x724.png 

 

Various definitions of the circular economy recorded in the literature converge on three main 

principles: preserving value, minimizing waste, and leveraging technology for circular 

innovation. Educators can enhance the understanding of these concepts through practices such 

as mapping the life cycle of products in interdisciplinary lessons. Although the absence of a 

single, universally accepted definition may lead to some ambiguity, in education it allows 

flexibility in creatively applying the principles across different contexts (Kirchherr et al., 2017). 

At the policy level, the European Union has recognized the importance of the circular economy 

through its new Circular Economy Action Plan published in 2020. This plan emphasizes 

redesigning products to be more durable, repairable, and reusable. Educators can use the 

guidelines from the Plan to design activities such as ñrepair workshopsò or ñschool material 

exchanges,ò strengthening experiential learning and studentsô empathy toward natural 

resources (European Commission, 2020). 

The implementation of the circular economy also requires support from policymakers. In this 

regard, the Ellen MacArthur Foundation has developed a practical toolkit for decision-makers. 

This toolkit proposes specific actions for integrating circular thinking at the level of 

https://reusetrail.com.au/wp-content/uploads/2023/08/circular_chart-1-768x724.png
https://reusetrail.com.au/wp-content/uploads/2023/08/circular_chart-1-768x724.png
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municipalities, schools, and communities. In preschool and primary education, using the toolkit 

can inspire activities such as creating school composters or tracking the ñlife cycleò of school 

mealsðfrom the sourcing of ingredients to their disposal (Ellen MacArthur Foundation, 2015). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 34. Illustrative design of a permaculture or community garden layout.Note. From Community permaculture or garden 

design illustration, by unknown author, n.d. Copyright by creator. 

https://static.wixstatic.com/media/08b5f2_8a327c5ec3354ee48abca3ea4b6b64ce~mv2.jpg 

 

Finally, education plays a pivotal role in disseminating the principles of the circular economy. 

The integration of knowledge with action is central: it is not enough for students to know about 

recycling or reuseðthey need to practice them daily and understand their relationship with the 

community and the environment. When the school functions as a microcosm of a circular 

systemðwhere nothing is wasted and every material finds a new purposeðecological 

awareness is truly cultivated (Ghisellini et al., 2016). 
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SUBTOPIC 4.6.3: Challenges and Opportunities 

 

Waste management is one of the greatest environmental and social challenges of our time. 

Despite significant progress in recycling and reuse, many countries still rely on linear models 

of production and consumption, resulting in excessive waste generation. These difficulties are 

exacerbated by a lack of infrastructure, political will, and citizen awareness, making education 

a fundamental means of promoting sustainable solutions (He et al., 2022). 

The challenges in implementing waste management policies are numerous and interconnected. 

At the local government level, issues such as lack of coordination, limited resources, and 

fragmented policy implementation are frequently observed. At the same time, public 

information remains insufficient, leading to low levels of citizen participation in waste-related 

actions. The European Parliament has emphasized the need for holistic policies focused on 

education and the development of environmental awareness from an early age, through 

collaboration between schools, local authorities, and community organizations (European 

Parliament, 2015). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 35. Group of children volunteering in a charity or environmental cleanup activity. Note. From Group Kids Volunteer 

Charity, by Nationwide Waste, n.d. Copyright by Nationwide Waste. https://nationwidewaste.com.au/wp-

content/uploads/2019/07/Group-Kids-Voutnteer-Charity-768x587.jpg 

https://nationwidewaste.com.au/wp-content/uploads/2019/07/Group-Kids-Voutnteer-Charity-768x587.jpg
https://nationwidewaste.com.au/wp-content/uploads/2019/07/Group-Kids-Voutnteer-Charity-768x587.jpg
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The COVID-19 pandemic revealed new and unexpected challenges in solid waste 

management. The use of personal protective equipment, packaging, and single-use products 

increased dramatically, placing additional strain on existing waste systems. Simultaneously, 

many recycling programs were postponed or canceled due to health restrictions. The 

educational community, however, responded with creativity, adapting environmental activities 

to the new conditionsðdemonstrating that crisis can become an opportunity to redesign 

approaches (Nzediegwu & Chang, 2020). 

The transition to clean energy and the adoption of green technologies has also brought new 

waste streams. Electronic devices, batteries, photovoltaic panels, and wind turbines generate 

emerging concerns for waste management. Yet, this challenge presents a unique opportunity 

for educational innovation. Students can investigate these new waste streams, understand the 

life cycle of materials, and propose local solutions through interdisciplinary projects that 

integrate technology, the environment, and society (European Environment Agency, 2020a). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 36. PPE equipment displayed for safety and sanitation purposes. Note. From PPE equipment asset, by unknown 

author, n.d. Copyright by provider. https://s3.amazonaws.com/tc-global-

prod/download_resources/us/downloads/14316/PPE_asset_1.jpg 

https://s3.amazonaws.com/tc-global-prod/download_resources/us/downloads/14316/PPE_asset_1.jpg
https://s3.amazonaws.com/tc-global-prod/download_resources/us/downloads/14316/PPE_asset_1.jpg
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Another particularly significant area is the management of construction and demolition 

wasteðone of the largest waste categories in Europe, with serious environmental and social 

impacts. Introducing circular economy principles in constructionðthrough material reuse, 

deconstruction, and recyclingðopens up innovative prospects. Schools can engage students 

in activities such as observing local construction projects, collecting materials, or even 

designing eco-friendly models, thereby strengthening the connection between knowledge and 

practice (European Environment Agency, 2020b). 

Despite the challenges, waste management offers major opportunities for education, social 

innovation, and green development. Through initiatives such as school recycling stations, 

creative reuse workshops, and partnerships with local stakeholders, students can gain 

meaningful experiences and active citizenship skills. Teaching environmental challenges 

should not generate pessimism but instead foster hope, active participation, and collective 

action (He et al., 2022). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 37. Construction and demolition waste management: Reuse, Recycle and Disposal. Note. From Construction and 

demolition waste management: Reuse, Recycle and Disposal, by D. A. Holcomb, n.d. Copyright by David A. Holcomb. 

https://www.researchgate.net/figure/Construction-and-demolition-waste-management-Reuse-Recycle-and-

Disposal_fig8_267687198 

https://www.researchgate.net/figure/Construction-and-demolition-waste-management-Reuse-Recycle-and-Disposal_fig8_267687198
https://www.researchgate.net/figure/Construction-and-demolition-waste-management-Reuse-Recycle-and-Disposal_fig8_267687198
https://www.researchgate.net/figure/Construction-and-demolition-waste-management-Reuse-Recycle-and-Disposal_fig8_267687198
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TOPIC 4.7. Local production and consumption. 

 

SUBTOPIC 4.7.1: The Benefits of Localism 

 

Localism refers to the strengthening of local production and consumption with the aim of 

reducing dependence on global supply chains and empowering local communities. Especially 

within the context of environmental education, localism can serve as a valuable pedagogical 

tool for promoting sustainability and responsibility. When children learn early on to recognize 

the value of local products and understand the concept of self-sufficiency, they develop a 

deeper connection with their place and environment (Hinrichs, 2003). 

One of the main advantages of local production is its contribution to sustainability by reducing 

transport distances. Consuming local products lowers greenhouse gas emissions associated 

with long-distance goods transportation. It also supports the local economy and builds trust 

between producers and consumers. As a related study notes, local food systems play a crucial 

role in creating resilient and self-reliant communitiesðsomething that children can experience 

firsthand through activities related to local production (Feenstra, 2002). 

 

 

 

 

 

 

 

 

 

 

 

Figure 38. Children with produce as part of a ñGrow to Schoolò educational project. Note. From Wicked Leeks ï Food, 

Farming, Fairness, by Riverford Organic Farmers, n.d. Copyright by Riverford Organic Farmers. 

https://wickedleeks.riverford.co.uk/wp-content/uploads/2022/09/Grow-to-School-1-kids-with-produce-scaled.jpg 

https://wickedleeks.riverford.co.uk/wp-content/uploads/2022/09/Grow-to-School-1-kids-with-produce-scaled.jpg
https://wickedleeks.riverford.co.uk/wp-content/uploads/2022/09/Grow-to-School-1-kids-with-produce-scaled.jpg
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The educational application of localism may include activities such as visits to farmersô 

markets, collaboration with local farmers, or the creation of school gardens. Through such 

practices, students engage with the food production process, understand seasonality, and 

cultivate appreciation for natural resources. Public perceptions of local food are associated with 

values such as freshness, safety, and qualityðconcepts that can be reinforced through targeted 

educational interventions (Feldmann & Hamm, 2015). 

Connecting localism with environmental policy is also particularly important. Localism can 

serve as a response to the environmental crisis by decentralizing production and strengthening 

local resources. This implies a rethinking of how decisions are madeðnot only at the state 

level but also within school units and local communities. The active participation of educators 

and students in shaping local initiatives enhances the democratic and sustainable nature of the 

educational process (Blake, 2005). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 39. Photograph from Vegas Business Digest website, exact content unknown. Note. From Vegas Business Digest, by 

unknown author, n.d. Copyright by Vegas Business 

Digest.https://www.vegasbusinessdigest.com/content/images/size/w1200/2023/10/IMG_2297.JPG 

 

https://www.vegasbusinessdigest.com/content/images/size/w1200/2023/10/IMG_2297.JPG
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In the European context, programs such as the European Network for Rural Development 

promote local foods and short supply chains as a strategy for supporting rural economies and 

preserving cultural identity. These practices can also be applied in schools through school 

markets, local product festivals, or by integrating traditional dietary elements into the 

curriculum. Such initiatives not only foster sustainability but also enhance childrenôs cultural 

self-awareness (European Network for Rural Development, 2012). 

Finally, localism as an educational strategy offers students the opportunity to understand the 

concept of community as dynamic and interdependent. It cultivates empathy, responsibility, 

and a sense of belonging. The realization that our daily choicesðsuch as the food we eat or the 

products we buyðdirectly affect our local area is a vital life lesson, one that goes beyond the 

classroom and becomes part of the future citizenôs character (Feldmann & Hamm, 2015). 

 

SUBTOPIC 4.7.2: Sustainable Food Systems 

 

Sustainable food systems are an integral part of modern environmental education and represent 

a more just, healthy, and resilient way of life. Transitioning to such systems requires changes 

in both how food is produced and how it is consumed. Understanding the concept of 

sustainability in food systems involves considering the entire food life cycleðfrom cultivation 

and transportation to consumption and waste management. In the educational process, this 

means strengthening childrenôs ability to see the connections between food, the environment, 

and society (Hawkes et al., 2024). 

The development of skills frameworks for understanding food systems is essential. Recently, 

the concept of food systems literacy has been proposed, which includes knowledge and 

competencies related to how food is produced, distributed, and consumed. Through this 

framework, children learn to think critically about their choices and propose solutions for fairer 

and more sustainable systems. This can be applied in primary education through activities such 

as tracing the journey of a food item or analyzing a productôs label (Fischer & Garnett, 2024). 

The Farm to Fork strategy proposed by the European Union reinforces the need for educational 

interventions around sustainable food. This strategy promotes local production, responsible 

consumption, and minimizing food waste. In schools, it can be integrated in various ways: 
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Figure 40. Students working in a school garden setting. Note. From School garden photo, by unknown author, n.d. Copyright 

by content owner. https://images.squarespace-cdn.com/content/v1/58c44067b8a79bba77862c95/1566237325660-

N1BIN0IJ0M4XE528JD1X/schoolgarden.jpg 

 

One of the key tools in the sustainable transition is the adoption of plant-based school meals. 

Recent studies have shown that the gradual introduction of plant-based options in school menus 

contributes to the reduction of carbon emissions and enhances studentsô environmental 

awareness. This approach can be supported by educational activities such as cooking 

workshops, group discussions on dietary choices, and poster creation to promote healthy and 

ecological habits (Levidow et al., 2022). 
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Teaching food sustainability can become even more effective when incorporating the concept 

of systems thinking. This means encouraging students to view food not as an isolated 

commodity, but as part of a broader network of ecological, social, and economic processes. In 

practical terms, this can be implemented through tools such as mapping, life cycle analyses, or 

role-playing to explore how different parts of the food chain are affected by a policy or 

behavioral change (Sonnino, 2024). Here is an example on how  role-playing can be used to 

strengthen systems thinking in food sustainability lessons. Students assume roles such as 

farmers, consumers, retailers, and policymakers, and respond to a scenario like the introduction 

of a tax on imported foods. Through negotiation and debate, they explore how a single policy 

decision generates interconnected consequences across ecological, social, and economic 

domains, making the complexity of food systems more tangible and understandable. 

Even during times of crisis, such as the COVID-19 pandemic, food systems education can 

continue through digital tools and virtual learning environments. Digital tools are not only 

useful in times of crisis but are also highly relevant in modern teaching contexts, where distance 

learning has become increasingly popular. Teachers can utilize interactive platforms, create 

virtual gardens, or organize online visits to local farms. In this way, interdisciplinary and 

experiential learning is maintainedðeven under restrictive conditions (Vere & Henn, 2022). 

 

 

 

 

 

 

 

 

 

 

Figure 41. 3D landscape modeling, virtual environments that look real. Note. FromIntegrate technology for efficiency in 

landscape architecture by Yavapai Landscaping (n.d.), retrieved from https://yavapailandscaping.com/integrate-technology-

efficiency-landscape-architecture/ 

 










