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Abstract:

The present research employed a descriptive-survey method. The statistical population consisted of all secondary school biology teachers
within the Iragi Ministry of Education, totaling 431 individuals during the 2024-2025 academic year. The sampling method was stratified
random sampling, and based on Cochran's sample size formula, 136 secondary school biology teachers from urban areas were selected for
the study. The research instrument was a researcher-developed questionnaire comprising 94 items and five dimensions (causal conditions,
contextual conditions, strategic conditions, intervening conditions, and consequential conditions). Data collection was conducted in two
stages: library research and field study. Data were analyzed using both descriptive statistics (frequency and percentage) and inferential
statistics (Kolmogorov-Smirnov test for normality, confirmatory factor analysis, and structural equation modeling). Overall, the findings
indicated that the most significant component of causal conditions was environmental conservation culture-building (factor loading = 0.98);
for contextual conditions, it was environmental learning activities (factor loading = 0.98); for intervening conditions, it was unexpected
environmental changes and lack of appropriate educational conditions (factor loading = 0.96); for strategic conditions, it was environmental
knowledge sharing and emotional engagement with the environment (factor loading = 0.98); and for consequential conditions, it was
increased environmental awareness (factor loading = 0.98). The results also showed that the "Model for Institutionalizing Environmental

Behavior among Iragi Students with a Sustainable Development Approach" demonstrated a good model fit.
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Extended Summary

Introduction

Environmental education remains largely unintegrated and underdeveloped in school curricula, often appearing superficially
within science or geography courses and lacking sufficient focus on practical learning experiences such as fieldwork or
collaborative projects (Zamani Moghadam & Saeedi, 2013). Teachers frequently lack formal environmental training and
sufficient resources to deliver effective education in this field (Salarzaei et al., 2021). These limitations are especially pressing
in Iragi secondary education, where environmental degradation—driven by overpopulation and urban expansion—necessitates
a concerted educational response. According to scholars in educational science, the secondary education phase is critical for
instilling environmental responsibility in students, who are expected to become the informed citizens of tomorrow (Naeimi et
al., 2024).

Familiarity with environmental science across educational stages fosters ecological sensitivity and accountability in youth.

Effective pedagogical methods, combined with access to up-to-date environmental knowledge, can significantly contribute to
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nurturing pro-environmental attitudes and behaviors (Ramazani Ghavam Abadi & Shafig Abadi, 2016). However, insufficient
attention to environmental considerations in school design and infrastructure continues to contribute to ecological challenges.
Educational spaces should align with evolving societal needs and environmental realities (Eghtedari et al., 2014). Evidence
also suggests that instilling environmental ethics in student beliefs and behaviors can resolve many ecological problems
(Shayegan & Fazeli, 2015).

Environmental education requires a comprehensive approach—starting with early childhood and continuing into adulthood.
Its success depends on consistent implementation across generations, emphasizing that individual behavior change hinges on
widespread awareness and structured learning (Azimi et al., 2012). Students, both in their current ecological context and as
future professionals, play a crucial role in environmental preservation (Adhami & Akbarzadeh, 2011). A review of the literature
underscores that successful environmental education programs must account for structural, cultural, and educational factors.
For instance, integrated strategies and contextual awareness were emphasized in models designed for elementary science
education (Naeimi et al., 2024), while other studies highlighted the impact of curriculum content and parental education levels
on student behavior (Najjarzadeh et al., 2023).

Challenges to environmental schooling in Iraq include limited infrastructure, scarce funding, and lack of awareness about
sustainable technologies (Rajab & Breesam, 2024). Meanwhile, global perspectives emphasize the importance of experiential
learning, curriculum localization, and emotional engagement with nature in promoting sustainability (Jimenez & Kabachnik,
2023; Umarjonovna & Akbaralievna, 2023). Moreover, developing critical thinking through case-based and participatory
learning can enhance students’ ecological insight and decision-making skills (Belluigi & Cundill, 2017).

Despite Iraq’s natural endowments, environmental threats remain severe. As such, education systems must prioritize
awareness-building to prevent environmental degradation and ensure future generations can enjoy natural resources. Against
this backdrop, the present study seeks to identify the key factors influencing the institutionalization of environmental behavior
among Iraqi students using a sustainable development framework.

Methods and Materials

This study employed a descriptive-survey research design to explore the factors affecting the institutionalization of
environmental behavior among secondary school students in Iraq. The statistical population consisted of all biology teachers
in Iragi secondary schools (N = 431) during the 20242025 academic year. Stratified random sampling was used to select 136
participants, based on Cochran’s sample size formula.

Data were collected in two phases: a library-based review of relevant literature and a field study using a researcher-
developed questionnaire. The instrument included 94 items distributed across five dimensions: causal conditions, contextual
conditions, intervening conditions, strategic conditions, and consequential conditions. The internal consistency and reliability
of the questionnaire were high, with an overall Cronbach’s alpha of 0.95. Confirmatory factor analysis and structural equation
modeling were applied to examine the relationships among the constructs. Descriptive statistics (frequency and percentage)
and inferential tests (Kolmogorov—-Smirnov, CFA, and SEM) supported the analytical process.

Findings

The Kaiser-Meyer-Olkin index (KMO = 0.964) and Bartlett's test of sphericity (3> = 26379.277, p < 0.001) confirmed the
suitability of the data for factor analysis. The confirmatory factor analysis revealed strong standardized factor loadings across

all dimensions.
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In the causal conditions, the highest loading was for environmental conservation culture-building (0.98), followed by
exploratory learning and environmental concept transmission (each at 0.97), with all items exceeding the 0.30 significance
threshold.

In the contextual conditions, the most influential component was environmental learning activities (0.98), followed by
personal skill enhancement (0.97) and sustainable education culture (0.95), indicating a strong model fit.

Regarding intervening conditions, the main barriers included unexpected environmental changes and lack of appropriate
teaching conditions (each at 0.96), followed by top-down policy-making and infrastructural deficits, with factor loadings
between 0.83 and 0.96.

In the strategic conditions, emotional engagement with the environment and knowledge sharing (each at 0.97) emerged as
the most effective strategies, alongside cognitive and psychomotor activism and technological education, with factor loadings
ranging from 0.75 to 0.97.

As for consequential conditions, increased environmental awareness had the highest factor loading (0.98), followed by
environmental responsibility (0.96), reduction of environmental damage (0.95), and policy support (0.90).

Second-order CFA confirmed the integrity of the overall model, with each of the five dimensions showing strong loadings:
causal conditions (1.00), contextual conditions (0.99), intervening conditions (0.99), strategic conditions (0.98), and
consequential conditions (0.99).

The model fit indices supported the validity of the proposed structural model: CMIN/DF = 1.198, RMSEA = 0.040, GFI =
0.988, AGFI = 0.991, CFI = 0.989, NFI = 0.978, and TLI = 0.986—all above acceptable thresholds, indicating a well-fitting
and robust model.

Discussion and Conclusion

This study confirms the viability and strength of a multidimensional model for institutionalizing environmental behavior
among Iragi secondary students within a sustainable development framework. The highest impact factors were identified within
cultural awareness and practical engagement, highlighting the necessity of shifting environmental education from theory to
active participation.

The findings emphasize the foundational role of educational environments and systems in fostering ecological responsibility.
Efforts to instill environmental behaviors must start with structured and culturally sensitive curricula that integrate emotional,
cognitive, and behavioral dimensions of learning.

Intervening obstacles, such as infrastructural inadequacies and policy-level inconsistencies, underscore the need for systemic
reform and comprehensive investment in green education. Teachers should be equipped with training and tools that enable
effective environmental instruction, while institutions must work to overcome motivational and structural barriers.

Strategically, promoting emotional connection and collaborative knowledge exchange about environmental issues proved
essential. These strategies not only support the development of positive attitudes but also encourage proactive and sustainable
actions among students.

The outcomes of institutionalization include elevated ecological consciousness and a more responsible youth population
capable of contributing to national and global sustainability goals. By embedding such behaviors early, the education system

can play a transformative role in environmental preservation.
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Overall, the proposed model provides a validated framework for educators and policymakers to systematically design and
evaluate environmental education initiatives. Future research should expand this work by testing the model in other regions

and educational levels, integrating qualitative perspectives, and examining long-term behavioral impacts.
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