
Assessment and Practice in Educational Sciences 

 

 
 

 
 

© 2024 the authors. This is an open access article 
under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International (CC BY-NC 4.0) 

License. 

 
1. Maryam. Ahmadizadeh : PhD student, 

Department of Educational Sciences, Bojnourd 

Branch, Islamic Azad University, Bojnourd, Iran. 

2. Behrang. Esmaeilishad *: Assistant Professor, 

Department of Educational Sciences, Bojnourd 

Branch, Islamic Azad University, Bojnourd, Iran. 

(Email: esmaeili@bojnourdiau.ac.ir ) 

3. Mahboubeh. Soleimanpour Omran : Associate 

Professor, Department of Educational Sciences, 

Bojnourd Branch, Islamic Azad University, Bojnourd, 

Iran. 

3. Gholamreza Banagar : Professor, Department of 

Environment, Bojnourd Branch, Islamic Azad 

University, Bojnourd, Iran. 

 
Article type: 

Original Research 

 

Article history: 
Received 01 September 2024 

Revised 19 November 2024 
Accepted 24 November 2024 
Published online 10 December 2024 
 

 

How to cite this article: 

Ahmadizadeh, M., Esmaeilishad, B., Soleimanpour 

Omran, M., & Banagar, G. (2024). Identification of 

Curriculum Components for Environmental 

Ecosystem Protection with a Passive Defense 

Approach. Assessment and Practice in Educational 

Sciences, 2(4), 1-10. 

https://doi.org/10.61838/japes.2.4.6 
 

 

 

Identification of Curriculum Components for 

Environmental Ecosystem Protection with a 

Passive Defense Approach 
 

 

 
ABSTRACT 
The aim of this study was to identify the curriculum components for environmental ecosystem protection 

through a passive defense approach. The present research employed a qualitative meta-synthesis method. 

The research setting included all Iranian articles (2009–2023) and international articles (2007–2023) . 

The sampling method in the qualitative meta-synthesis section was purposive, continued until data 

saturation, and resulted in 31 articles selected through a screening process from an initial pool of 91 

articles. Data analysis was conducted based on a hierarchical structure of open concepts, organizing  

concepts, and overarching themes. The findings revealed that the curriculum for environmental 

ecosystem protection with a passive defense approach includes the following dimensions: In the 

materials/resources dimension, four components were identified: in-person field visits, simulation  

software, the internet, and supplementary books. In the space dimension, three components were 

identified: spatial interpretation, engagement with space, and sense of place. In the time dimension, two 

components were identified: out-of-school time and school time. In the grouping dimension, three 

components were identified: interest-based grouping, subject-based grouping, and agency-based 

grouping. In the evaluation dimension, four components were identified: formative assessment, practical 

assessment, intentional assessment, and multi-dimensional assessment. 

 

Keywords: Curriculum, Ecosystem Protection, Environmental, Passive Defense. 
 

 

Introduction 

Environmental sustainability and the preservation of ecosystems have emerged as global imperatives, particularly in the 

face of escalating environmental threats and anthropogenic pressures. In this context, education plays a pivotal role in fostering 
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ecological literacy, shaping pro-environmental behaviors, and building societal resilience. A fundamental aspect of this 

endeavor is the design and implementation of environmental curricula that are not only scientifically grounded but also 

culturally relevant and adaptable to emerging security paradigms, such as passive defense. Passive defense refers to non-

military measures aimed at minimizing the vulnerability of systems, communities, and infrastructures to environmental and 

man-made threats without direct confrontation (1, 2). The integration of passive defense principles into environmental 

education curriculum design is a novel yet urgent requirement in the current era of complex environmental challenges. 

In recent years, scholars and policymakers have increasingly recognized the value of embedding passive defense strategies 

within educational systems to enhance community preparedness and reduce systemic vulnerabilities (3, 4). This need is 

particularly pressing in countries facing compound risks such as natural disasters, climate change, and environmental 

degradation. According to Marzouqi et al. (5), a structured and validated curriculum framework for passive defense education 

can serve as a foundational tool for integrating such resilience-based concepts into schools. Similarly, Naseri Jahromi et al. (6) 

argue that an effective passive defense education system must be grounded in a holistic understanding of both environmental 

and educational contexts. 

To ensure effectiveness, environmental protection curricula must address key educational components—content, space, 

time, evaluation, and grouping—within a pedagogically sound and contextually adaptable framework. Bezi et al. (7) emphasize 

the importance of curriculum design models, such as the Aker approach, which focus on aligning learning content with learners’ 

real-life contexts and promoting sustainability competencies. These competencies are central to fostering environmental values 

and preparing learners to deal with ecological uncertainty and risk. Additionally, Ni et al. (8) highlight the role of a “green 

curriculum” in cultivating students’ pro-environmental behaviors and values, noting its potential for shaping attitudes toward 

sustainability when framed around local environmental issues and cultural identity. 

One significant methodological contribution to environmental education has been the development of place-based and 

interdisciplinary learning models. Zangori (9) demonstrated how place-based environmental education units such as "Energy 

and Your Environment" enhance students’ energy literacy and promote localized environmental awareness. Similarly, Dillon 

and Herman (10) emphasize the importance of contextualized environmental learning experiences that connect students with 

their immediate ecological surroundings. Such approaches not only foster deeper learning but also build the affective and 

cognitive bases required for environmental stewardship and civic responsibility. 

However, as Akbari et al. (11) observed, there often exists a misalignment between the intended, implemented, and achieved 

curriculum in environmental subjects. This disconnect can be exacerbated when curricular designs fail to integrate passive 

defense principles effectively. According to Saeedinia et al. (12), validation of curriculum elements through stakeholder 

engagement and field-based assessment is critical to ensure that the implemented curriculum meets both environmental learning 

and security resilience objectives. 

The practical implementation of environmental education is further complicated by the evolving nature of instructional 

technologies and pedagogical strategies. For example, the flipped classroom model, as explored by Omrani et al. (13), has 

shown promise in increasing student engagement in human-environment subjects. By extending learning beyond traditional 

classroom structures, such models create opportunities to integrate passive defense topics into interactive, inquiry-based 

learning environments. Satterfield et al. (14) similarly support multimodal curriculum reform, advocating for adaptive, learner-

centered ecosystems that respond dynamically to institutional and social changes. 

Furthermore, environmental education curricula must respond to challenges in assessment and evaluation. Saeedi and 

Meiboudi (15) highlight the inadequacy of current evaluation frameworks in Iran’s green schools, where assessment tools often 

fail to measure the depth of environmental understanding and behavioral change. Their findings align with the need for multi -
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dimensional evaluation models that consider not only cognitive outcomes but also emotional engagement, moral responsibility, 

and behavioral intentions toward environmental protection. 

In addition to formal education structures, informal educational platforms, such as environmental museums, play a critical 

role in embedding passive defense concepts into public consciousness. As Chermahini and Mardomi (16) demonstrate, natural 

disaster museums can function as experiential learning centers that link environmental phenomena with defense strategies, 

thereby enhancing public preparedness and ecological awareness. This suggests a broader role for curriculum designers to 

incorporate out-of-school learning opportunities into the formal curriculum framework. 

Building ecological awareness also requires a deliberate focus on cultivating ecological thinking from early education stages. 

Jumanov and Tolibjonovna (17) argue that ecological thinking develops best through interdisciplinary curricula that highlight 

relationships between human actions and environmental consequences. Likewise, Umarjonovna (18) advocates for interactive 

teaching methodologies that make environmental protection content both accessible and actionable for school-aged learners. 

These approaches not only enhance engagement but also prepare students to apply environmental knowledge in real -world 

contexts—a core principle of passive defense education. 

Globally, trends in STEM education also reflect a growing emphasis on ecological systems thinking. Falloon et al. (19) 

analyze how STEM curricula in Australia are being reshaped through ecological systems frameworks, which offer a natural 

entry point for integrating sustainability and resilience education. Such systemic approaches resonate with the goals of pass ive 

defense, which prioritize interconnectedness, adaptability, and long-term risk reduction. 

On a broader level, the concept of the "learning ecosystem" offers a compelling lens for understanding how learners interact 

with curriculum structures in dynamic environments. Ab Jalil et al. (20) propose that learners' agility and readiness must be 

nurtured through adaptive curricula that anticipate future challenges and emphasize environmental and technological literacies. 

This readiness becomes particularly vital in contexts where learners must respond to environmental disruptions and security 

threats, underlining the relevance of passive defense concepts in general education. 

Incorporating passive defense into environmental curricula is not merely a theoretical exercise; it also has clear strate gic 

implications for national policy and community resilience. Azadkhani et al. (21) used the example of Ilam city to illustrate how 

passive defense principles can be operationalized to reduce vulnerability to environmental hazards, such as flooding. This 

illustrates the curriculum’s potential to contribute to real-world resilience planning when designed with local vulnerabilities in 

mind. 

Finally, as Abedi and Golahmadi Shargh (1) observe, the evolving scope of passive defense now encompasses a wide range 

of socio-environmental domains, from infrastructure protection to educational resilience. Their analys is underscores the need 

for curricula that are responsive to contemporary threats while remaining grounded in sustainable and inclusive educational 

principles. In this sense, curriculum development must function as both a pedagogical and a strategic endeavor, aligning 

educational goals with national priorities for environmental security and sustainability. 

In conclusion, the development of a curriculum for environmental ecosystem protection with a passive defense approach 

requires a multi-dimensional, evidence-based, and forward-thinking framework. Thus, this study aims to identify the 

curriculum components for environmental ecosystem protection through a passive defense approach. 

Methods and Materials 

The present study is applied in purpose and follows a qualitative meta-synthesis approach. The seven-step meta-synthesis 

method proposed by Sandelowski and Barroso (2007) was employed in this research. 
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The research setting in the qualitative meta-synthesis section included all articles related to the curriculum for environmental 

ecosystem protection with a passive defense approach, published during the years 2009–2023 for Iranian articles and 2007–

2023 for international articles. Purposeful sampling was applied until data saturation was achieved. Through the scr eening 

process, 31 articles were selected from an initial pool of 91 articles. 

Inclusion criteria for the articles included: publication in reputable journals (with valid indexing), publication within the  last 

20 years, sufficient data for extraction, and structured format. 

Data collection was carried out through library research, and the data collection tool was note-taking. Articles were retrieved 

from valid domestic and international databases for analysis. 

Validation and credibility were ensured using four criteria: credibility, transferability, confirmability, and dependability. To 

ensure the reliability of the qualitative part of the study, inter-coder agreement was calculated using Cohen's Kappa coefficient 

in SPSS version 28. The obtained Kappa coefficient was 0.841, indicating high reliability and expert agreement on the findings. 

Data analysis in the qualitative section was conducted based on the categorization of open codes, organizing concepts, and 

overarching concepts. 

Findings and Results 

In this study, data analysis followed the hierarchical categorization of open concepts, organizing concepts, and overarching 

concepts. From 66 extracted open concepts, organizing concepts were derived, and finally, overarching concepts were 

formulated as the curriculum dimensions, which include: materials/resources, space, time, grouping, and assessment of the 

teaching–learning curriculum. 

Question 1: What are the dimensions and components of the environmental ecosystem protection curriculum with a passive 

defense approach in the materials/resources dimension? 

Based on the findings presented in Table 1, and according to the open codes obtained, the curriculum model for 

environmental ecosystem protection with a passive defense approach in the materials/resources dimension includes four 

organizing concepts: in-person field visits, simulation software, internet, and supplementary books. 

Table 1. Curriculum Components for Environmental Ecosystem Protection with Passive Defense Approach 

(Materials/Resources Dimension) 

Open Concepts Organ izing  

Concep ts 

Us e o f env ironmental s imulation  software (code 23), v is ual consequences o f environmental damage (code 18), 

env ironmental experience-based learning s trategies (code 16), us e o f s tudents’ environmental experiences (cod e 16), 

awareness o f renewable resources (code 11), awareness o f non-renewable resources (code 11), rev ision  o f environmental 

education tools (code 4), us e o f mult i-modal teaching– learning tools (code 7), us e o f creat ive educational materials 

(code 8), appropriate tools and resources fo r illus trating nature's landscapes (code 15)  

Simulat ion  

Software  

Us e o f in tegrated technology in  environmental curriculum (code 22), us e o f tech tools to  encourage students (code 22), 

v ideos o f p rotected  areas (code 9), v ideos o f wild life refuges (code 9) 

In ternet 

Us e o f s upplementary books in  learning act ivities (code 12), environmental books tailored  to next -generation needs 

(code 14), v is uals s howing environmental destruction (code 21)  

Supplementary 

Books  

Us e o f d iverse educat ional materials (code 8), use o f demonstrat ive materials (code 8), v isits to  national parks (code 9), 

o rgan izing env ironmental t rips (code 31), p rovid ing ou tdoor learning  opportun ities (code 30), v is its to s ites o f 

env ironmental degradation (code 20),  v isit s to environmental mus eums  (code 20), awareness o f hazardous materials 

(code 13), development o f environmental learning opportunities (code 19)  

In -Pers on Field  

Vis it s  

 

Question 2: What are the dimensions and components of the curriculum in the teaching–learning space dimension? 

According to Table 2 and based on the open codes, the curriculum model in this dimension includes three organizing 

concepts: spatial meaning-making, spatial engagement, and sense of place. 
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Table 2. Curriculum Components for Environmental Ecosystem Protection with Passive Defense Approach 

(Teaching–Learning Space Dimension) 

Open Concepts Organ izing  

Concep ts 

Creat ing  space fo r respect, benevolence, g ratitude, and s upport fo r the environmental ecosystem (code 6)  Sens e o f Place 

Place meaning -making  in  environmental educat ion (code 23), creating a s ense o f p lace in  environmental education 

(code 23), creating an ethical s pace fo r ecosystem preservation (code 6)  

Spat ial Meaning-

Making  

Us e o f mult i-modal learning spaces (code 7), us e o f d iverse learning  t imes (code 7), curricu lum in  open-air 

env ironments (code 25), b lended learning (classroom and non -classroom) (code 24), res earch-centered learning 

env ironments for environmental p rotection  (code 19)  

Spat ial 

Engagement  

 

Question 3: What are the dimensions and components of the curriculum in the teaching–learning time dimension? 

According to Table 3, the curriculum model in this dimension includes two organizing concepts: out-of-school time and 

school time. 

Table 3. Curriculum Components for Environmental Ecosystem Protection with Passive Defense Approach 

(Teaching–Learning Time Dimension) 

Open Concepts Organ izing  

Concep ts 

Us e o f ext racurricular teaching t ime (code 8), extending env ironmental education t ime th rough various methods (code 

12) 

Out -o f-School 

Time 

Iden t ifying the t iming  of ecotourism (code 15), environmental harm by  t ime (code 17), current env ironmental needs 

(code 18), fu ture environmental needs (code 18)  

School Time 

 

Question 4: What are the dimensions and components of the curriculum in the teaching–learning grouping dimension? 

According to Table 4, the curriculum model includes three organizing concepts: interest-based grouping, topic-based 

grouping, and agency-based grouping. 

Table 4. Curriculum Components for Environmental Ecosystem Protection with Passive Defense Approach 

(Grouping Dimension) 

Open Concepts Organ izing  

Concep ts 

Grouping  s tudents based on in terest  for environmental conferences (code 10), g rouping fo r identify ing environmental 

at t itudes (code  28), ecological identification o f the environment (code 29)  

In terest-Based 

Grouping  

Group  pro jects on environmental topics (code 10), g roup educat ion on new environmental laws (code 27), g rouping fo r 

env ironmental literacy education (code 28), g rouping f o r teach ing env ironmental ethics (code 26)  

Topic-Based  

Grouping  

Grouping  s tudents to report on  environmental o rgan izations (code 10), g rouping fo r environmental activit ies (code 12), 

s ocial responsib ility fo r environmental p ro tection  (code 28), eco logical  identification (code 29) 

Agency-Based 

Grouping  

 

Question 5: What are the dimensions and components of the curriculum in the teaching–learning assessment dimension? 

As shown in Table 5, the curriculum model includes four organizing concepts: formative assessment, practical assessment, 

intentional assessment, and multi-dimensional assessment. 

Table 5. Curriculum Components for Environmental Ecosystem Protection with Passive Defense Approach 

(Assessment Dimension) 

Open Concepts Organ izing  Concepts 

As sessment o f acquired  curricu lar knowledge (code 1), challenges in  env ironmental education assessment  (code 2), 

us e o f mult i-d imensional assessments (code 7), evaluat ion o f eth ical responsibility in  environmental p rotection  

(code 28) 

Mult i-Dimens ional 

As sessment 

Format ive assessment (code 3), adaptability o f environmental educat ion fo r ecosystem pro tection (code 19)  Format ive 

As sessment 

Process-oriented evaluat ion (code 3), knowledge of environmental assessment methods (code 5), us e o f active 

p ract ical assessment methods (code 8) 

Pract ical Assessment 

Evaluat ion opportunities in  environmental educat ion (code 26), as sessment o f human -nature relationships (code 18) In ten tional 

As sessment 
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Based on the open codes, organizing concepts, and overarching themes outlined in Tables 1 to 5, the curriculum model for 

environmental ecosystem protection within the dimensions of materials/resources, space, time, grouping, and assessment in 

teaching–learning contexts is depicted in Figure 1. 

 

Figure 1. Curriculum Model for Environmental Ecosystem Protection with a Passive Defense Approach. 

Discussion and Conclusion 

The present study aimed to identify and validate the components of a curriculum model for environmental ecosystem 

protection based on a passive defense approach, utilizing qualitative meta-synthesis. The findings confirmed five major 

curriculum dimensions—materials/resources, teaching–learning space, teaching–learning time, grouping, and assessment—

each comprising a set of organizing components derived from the analysis of 31 national and international studies. These 

dimensions collectively offer a comprehensive framework for integrating passive defense strategies into environmental 

education, highlighting the importance of multi-contextual learning, learner engagement, time adaptability, collaborative 

learning, and multidimensional assessment. 

In the materials/resources dimension, four core components were identified: simulation software, internet resources, 

supplementary books, and in-person field visits. This finding reflects a growing emphasis on combining traditional and modern 

educational tools to foster environmental awareness. Bezi et al. (7) support this hybrid approach by emphasizing the value of 

incorporating diverse resources such as digital tools and experiential learning materials in environmental education. Likewis e, 

Ni et al. (8) argue that technological integration and contextualized content delivery through green curricula significantly 

influence pro-environmental attitudes. These resources also align with Falloon et al.’s (19) ecological systems analysis, which 
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promotes leveraging technological tools and localized content in science and environmental curricula. Notably, field visits 

emerged as a critical factor, emphasizing the experiential nature of ecosystem education and passive defense. This is consistent 

with Dillon and Herman's (10) findings that place-based environmental education deepens students’ ecological understanding 

and fosters stewardship. 

The teaching–learning space dimension included spatial meaning-making, engagement, and sense of place. The emergence 

of these themes underlines the importance of contextualized and immersive learning environments in environmental education. 

Zangori (9) illustrates how a strong sense of place enhances students’ connection with the local environment and their 

motivation to participate in sustainability efforts. Similarly, Omrani et al. (13) showed that flipped learning environments 

increase student engagement and offer greater flexibility, which is critical for teaching environmental and defense-related 

topics. The findings suggest that learners need to internalize environmental values through emotional and cognitive interaction 

with physical spaces, reinforcing Saeedi and Meiboudi’s (15) argument on the inadequacy of conventional classroom-bound 

models in promoting ecological behavior. 

In the teaching–learning time dimension, the components were classified into "in-school" and "out-of-school" learning 

periods. This division reflects a growing recognition of the importance of non-formal educational timeframes for deep learning. 

Ab Jalil et al. (20) emphasize the necessity of preparing learners for future learning ecosystems through flexible, non-linear 

educational structures that extend beyond classroom hours. Moreover, passive defense education, by its nature, must be 

embedded in daily learning cycles and community-based experiences, supporting the view of Arash and Shahla (2) that passive 

defense is as much a societal responsibility as it is an institutional mandate. The identification of time as a structural curriculum 

element further confirms Khaki’s (4) argument that resilience-building must occur across all educational timelines, especially 

through extracurricular and intersessional activities. 

The grouping dimension revealed three components: interest-based, topic-based, and agency-based grouping. This reflects 

a constructivist approach to curriculum design where collaboration, learner autonomy, and social responsibility play central 

roles. Jumanov and Tolibjonovna (17) and Umarjonovna (18) both argue that grouping strategies that foster discussion, shared 

inquiry, and collaborative problem-solving promote ecological thinking and civic responsibility. These grouping models also 

reinforce the findings of Satterfield et al. (14), who showed that learner-centered and agency-enhancing approaches lead to 

systemic educational change and sustained learning outcomes. The alignment between agency-based grouping and passive 

defense education is particularly critical, as it encourages students to take ownership of environmental risks and develop 

problem-solving skills rooted in real-world contexts. 

In the assessment dimension, four main components emerged: formative, practical, intentional, and multidimensional 

assessment. This comprehensive assessment framework supports the findings of Saeedi and Meiboudi (15), who highlight the 

lack of effective evaluation mechanisms in Iran’s green schools. The findings also resonate with Saeedinia et al. (12), who 

emphasize the importance of validating environmental curricula based on diverse learning outcomes, including cognitive, 

behavioral, and moral dimensions. By integrating multiple forms of assessment, including ethical and experiential evaluations, 

this study aligns with the evolving view that environmental education must be assessed not only for knowledge acquisition but 

also for attitudinal and behavioral transformation. Moreover, the component of intentional assessment corresponds with Dillon 

and Herman’s (10) emphasis on aligning educational goals with measurable outcomes, especially in interdisciplinary and 

sustainability education. 

The results of the current study are also consistent with Marzouqi et al. (5), who advocate for a curriculum framework that 

operationalizes passive defense principles in secondary education. Their validated model shares structural similarities with the 

five dimensions found in this study, particularly in terms of emphasizing practical content delivery and ethical reasoning. 
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Similarly, Naseri Jahromi et al. (6) stress that the successful implementation of passive defense curricula must go beyond 

theoretical instruction and engage students in real-world problem-solving activities. 

This research also corroborates the argument of Abedi and Golahmadi Shargh (1), who emphasize the expanding role of 

passive defense in contemporary educational policy, especially in enhancing societal resilience against environmental threats. 

By identifying educational materials, spatial dynamics, time structures, grouping models, and assessments as core curriculum 

elements, the current study provides an operational schema for integrating passive defense into environmental education. 

Moreover, the integration of ecological systems thinking into curriculum design, as advocated by Falloon et al. (19), further 

validates the multi-layered nature of the model developed in this study. 

Finally, the study supports the policy-oriented work of Azadkhani et al. (21), who demonstrate how curriculum design 

rooted in passive defense can inform vulnerability mapping and disaster risk reduction at local levels. The curriculum 

components identified in this study can serve as educational tools for fostering the necessary awareness, preparedness, and 

action strategies in regions facing environmental threats. The holistic and multi-dimensional nature of the proposed model 

positions it as a significant contribution to the broader discourse on sustainable development, educational resilience, and 

environmental citizenship. 

While the study provides a comprehensive framework for integrating passive defense into environmental education, i t is 

limited by the scope of its data sources. Only articles published between 2007 and 2023 were included, potentially excluding 

valuable older foundational works. Furthermore, the study relied solely on qualitative meta-synthesis; quantitative validation 

of the proposed model was not performed. Additionally, the analysis is restricted to documented curriculum elements and does 

not account for actual classroom practices or student experiences, which may yield further insight into curriculum effectiveness. 

Future studies should undertake empirical testing of the proposed curriculum model in diverse educational contexts, 

including urban and rural schools, to assess its adaptability and effectiveness. Longitudinal research tracking the behavioral 

and attitudinal outcomes of students exposed to such curricula can offer deeper insights into long-term impacts. It is also 

recommended that researchers investigate teacher training needs and institutional readiness for implementing passive defense 

strategies in environmental education. Moreover, comparative studies across countries with similar environmental risks can 

enhance the generalizability of findings. 

Educational policymakers should incorporate the identified components into national curriculum development guidelines, 

ensuring that environmental education programs address both sustainability and resilience. Curriculum designers should 

collaborate with passive defense experts to produce locally relevant learning materials and field-based learning modules. 

Teachers should be trained in participatory, interdisciplinary, and inquiry-based teaching approaches that align with passive 

defense principles. Finally, schools should be supported in creating flexible learning spaces and time structures that enable  

dynamic, student-centered learning about environmental risks and protection strategies. 
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