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Annotation: This article examines global scientific approaches to environmental 

sustainability and security and their strategic implications for primary education. 

Emphasizing the importance of early environmental literacy, it explores 

interdisciplinary curriculum design, experiential learning, and the integration of 

adaptive learning technologies. The study highlights how AI-based tools and real-life 

ecological challenges can enhance students’ environmental understanding, critical 

thinking, and responsible behavior. Findings suggest that embedding global 

sustainability principles into primary education fosters long-term ecological awareness 

and prepares children to make informed, environmentally responsible decisions. 
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INTRODUCTION: 

In the 21st century, environmental sustainability and security have emerged as critical 

priorities for global development. Issues such as climate change, biodiversity loss, 

depletion of natural resources, pollution, and environmental degradation threaten 

human well-being and socio-economic progress. International organizations, including 

UNESCO, UNICEF, and OECD, emphasize the necessity of integrating environmental 

education into curricula from the earliest stages of schooling. Developing an 

environmental safety culture in children is not only about raising ecological awareness 

but also about fostering responsible decision-making, ethical behavior, and active 

citizenship. Primary education represents a pivotal stage for cultivating these 

competencies, as young learners possess heightened curiosity, observation skills, and 

adaptability that make them particularly receptive to environmental knowledge and 

practice. 

Research Objective: 

The primary objective of this study is to analyze global scientific approaches to 

environmental sustainability and security and to explore how these approaches can 
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inform the design of interdisciplinary and age-appropriate environmental education 

programs for primary school students. Specific objectives include: 

Identifying contemporary global frameworks for environmental sustainability and 

security. 

Examining pedagogical strategies for fostering environmental literacy in primary 

education. 

Exploring the integration of real-world ecological challenges into interdisciplinary 

curricula. 

Global Scientific Approaches: Current global strategies emphasize a combination of 

ecological science, technological innovation, and social responsibility. Key approaches 

include: 

Ecosystem-Based Management: Understanding and preserving the balance of natural 

and human-modified ecosystems. 

Sustainable Resource Use: Promoting rational consumption of water, energy, and raw 

materials to ensure long-term environmental security. 

Climate Adaptation and Mitigation: Implementing policies and education programs 

aimed at reducing greenhouse gas emissions and preparing societies for climate change 

impacts. 

Environmental Risk Assessment: Systematic evaluation of potential ecological hazards 

and integration into decision-making processes. 

Implications for Primary Education: Translating global environmental approaches into 

primary education requires pedagogical innovations: 

Interdisciplinary Curriculum Design: Linking science, mathematics, language, and 

social studies around environmental themes. 

Experiential Learning: Engaging students in field observations, experiments, and 

community-based ecological projects. 

Competency-Based Outcomes: Focusing on knowledge, skills, attitudes, and values 

related to environmental responsibility. 

Integration of Technology: Utilizing digital tools, simulations, and AI-based adaptive 

learning to personalize instruction and foster critical thinking. 

Methodology: The study employs a mixed-method approach, combining: 

Literature Analysis: Reviewing global reports, educational frameworks, and research 

on sustainability education. 

Case Studies: Examining best practices from countries implementing early 

environmental literacy programs. 

Pedagogical Experiments: Observing student engagement and learning outcomes in 

primary school environmental projects. 
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Results and Discussion: Findings suggest that early exposure to environmental 

education significantly enhances students’ understanding of ecological systems, 

problem-solving skills, and responsible behavior. Integrating real-life ecological 

challenges into classroom activities improves knowledge retention and fosters practical 

competencies. Moreover, interdisciplinary approaches supported by AI-based adaptive 

learning tools can address individual learning needs and strengthen students’ 

environmental decision-making skills. 

Conclusion: Primary education is a critical platform for fostering environmental 

sustainability and security awareness. Global scientific approaches provide evidence-

based strategies that can be adapted for young learners. Implementing interdisciplinary, 

experiential, and technologically enhanced curricula ensures that children develop the 

knowledge, skills, and attitudes necessary to navigate environmental challenges 

responsibly and actively contribute to sustainable development. 
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