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ABSTRACT

Received: 15 May 2026 This study aimed to identify the dimensions and components affecting the implementation of the green
Accepted: 04 Sep 2026 curriculum in Iran’s primary education system. This applied qualitative study employed thematic
First Available: 04 Sep 2026 anal_ysis using a hybrid induct_iveudeductive strategy. T_he study population consisted _of experts in

curriculum planning and environmental education, primary school teachers and principals, and
Final Publication: 22 May 2027 specialists involved in environmental education. Participants were selected through purposive
sampling, which continued until theoretical saturation was achieved, resulting in a final sample of 20
participants. Data were collected through in-depth semi-structured interviews and transcribed
Keywords verbatim. The analysis proceeded through familiarization with the data, generation of initial codes,
searching for themes, reviewing themes, defining and naming themes, and preparing the final report.
MAXQDA version 20 was used to facilitate coding and data organization. The trustworthiness of the
Education; Thematic Analysis; qualitative findings was established based on credibility, transferability, confirmability, and
dependability criteria. Inter-coder agreement between independent coders was also assessed to
determine the reliability of the coding process. The thematic analysis generated 43 basic themes, 9
Education for Sustainable organizing themes, and 3 overarching themes. The organizing themes comprised gaps in teachers’
professional knowledge, attitudes, and skills; deficiencies in curriculum content design and
contextualization; traditional and passive teaching methods; a one-dimensional and quantitative
assessment system; inadequate school management support and planning; ineffective in-service
training and lack of professional learning communities; insufficient physical, financial, and green
infrastructure; limited institutional, family, and community participation; and the absence of a binding
national policy framework. These themes were integrated into three overarching dimensions:
“professional and motivational readiness of teachers and principals,” “redesign of curriculum
elements, including content, teaching methods, and assessment,” and “systemic, infrastructural, and
institutional support.” Inter-coder reliability was satisfactory, with a Holsti agreement coefficient of
0.89 and Cohen’s Kappa of 0.85. Effective implementation of a green curriculum in Iranian primary
education requires simultaneous interventions in human-resource capacity building, systematic
redesign of curriculum elements, and the development of supportive policy, infrastructure, and
institutional mechanisms. The resulting three-tier framework may therefore serve as an operational
roadmap for educational policymakers, curriculum planners, and school administrators seeking to
systematically strengthen environmental education and education for sustainable development at the
primary level.
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EXTENDED ABSTRACT
INTRODUCTION

Environmental degradation has become one of the most pressing challenges facing
contemporary societies. Climate change, biodiversity loss, air and water pollution,
excessive exploitation of natural resources, unsustainable consumption patterns, and
Increasing waste generation have intensified concerns about the long-term sustainability of
human life. Many of these environmental problems are not exclusively technical or
economic; rather, they are closely associated with individual and collective knowledge,
values, attitudes, consumption practices, and behavioral patterns. Responsible
environmental behavior therefore requires not only regulatory and technological
interventions but also systematic educational efforts capable of developing environmental
awareness and ethical patterns of consumption from an early age (1). Within this context,
education has increasingly been recognized as a fundamental mechanism for promoting
sustainability and preparing future generations to respond responsibly to environmental
challenges.

Environmental education can contribute to the development of students” knowledge,
awareness, attitudes, and environmentally responsible behavior. When environmental
concepts are introduced through meaningful learning experiences, students are more likely
to understand the relationship between human activities and environmental consequences
and to develop a greater sense of responsibility toward natural resources (2). Previous
research has similarly indicated that environmental education can facilitate positive
changes in students’ environmental attitudes when learning is connected to practical and
contextually relevant experiences (3). Evidence concerning environmental education
outcomes among children and young people also suggests that appropriately designed
educational programs can simultaneously influence cognitive, affective, and behavioral
dimensions of learning (4). Accordingly, schools constitute an important institutional
context for embedding sustainability-oriented values and practices.

Primary education is particularly important because fundamental values, habits,
perceptions, and behavioral orientations are progressively formed during childhood.
Introducing environmental concepts during this period may facilitate the internalization of
sustainable behaviors before unsustainable patterns become deeply established. Education
for sustainability therefore needs to extend beyond the transmission of ecological
information and create opportunities for children to experience, evaluate, and practice
environmentally responsible behavior (5). The concept of the green school similarly



emphasizes that sustainability should be reflected not only in formal classroom content but
also in the culture, management, routines, physical environment, and everyday practices of
schools (6). Thus, environmental learning in primary schools should be viewed as an
integrated educational experience rather than an isolated topic confined to a particular
subject.

The green curriculum has emerged as a comprehensive approach for integrating
environmental sustainability into educational goals, curriculum content, teaching methods,
assessment practices, and school culture. From this perspective, sustainability education
should develop students’ knowledge while simultaneously cultivating values, problem-
solving abilities, participation, and environmentally responsible action (7). Green
curriculum implementation also requires moving beyond conventional, teacher-centered
instruction toward transformative approaches in which students actively examine
environmental problems and participate in generating solutions (13). Active and innovative
learning strategies are especially relevant because sustainability issues are
multidimensional, interdisciplinary, and closely connected with real-life problems (14).

Curriculum content represents another important dimension of green education.
Effective content should address global sustainability challenges while remaining relevant
to the environmental, social, and cultural circumstances of students. In Iran, the degree of
alignment between primary school curricula and green curriculum components has
received growing attention, particularly regarding whether textbooks adequately address
sustainability principles and locally relevant environmental issues (8). Iranian studies have
also emphasized the need to develop contextualized models that integrate appropriate
educational objectives, locally relevant content, active teaching strategies, and suitable
assessment procedures (9, 19). Such contextualization is particularly important in a country
experiencing diverse environmental challenges, including water scarcity, air pollution,
ecosystem degradation, and waste-management problems.

However, curriculum content alone cannot guarantee successful green curriculum
implementation. The quality of implementation depends substantially on teacher
competencies, managerial support, educational resources, institutional cooperation,
infrastructure, and coherent policy frameworks. Research on green curriculum
implementation emphasizes that even well-designed programs may produce limited
outcomes when teachers lack adequate preparation or when institutional conditions do not
support implementation (10). Sustainable education programs therefore require systematic
coordination among design, implementation, professional development, and evaluation
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processes (11). Teachers must also possess sufficient environmental knowledge, positive
attitudes, instructional competence, and confidence to transform formal curriculum
objectives into meaningful classroom experiences (12).

Green education further requires teaching methods capable of engaging students
with authentic environmental issues. Outdoor learning, project-based activities,
collaborative problem-solving, educational games, simulations, field visits, and
interdisciplinary activities can enable students to connect abstract environmental concepts
with everyday life. Effective communication is also important in complex areas such as
climate change, where instructional approaches need to be developmentally appropriate
and capable of encouraging constructive engagement rather than passivity (15). Green
education can consequently promote both individual awareness and broader social and
behavioral transformation in support of sustainable development (16). Nevertheless,
educational institutions frequently face organizational, infrastructural, financial, and
policy-related barriers when attempting to integrate sustainability comprehensively into
school practice (18). Therefore, identifying the interconnected human, curricular,
institutional, and systemic factors affecting green curriculum implementation is essential.
Accordingly, the present study aimed to determine the dimensions and components
affecting the implementation of the green curriculum in Iran’s primary education system.

METHODS AND MATERIALS

This study was applied in purpose and qualitative in methodological orientation. An
exploratory thematic analysis design employing a combined inductive-deductive strategy
was used to achieve an in-depth understanding of the dimensions and components affecting
green curriculum implementation in Iranian primary education. The study population
consisted of knowledgeable individuals with professional or academic experience in
curriculum planning, environmental education, and primary education. Participants
included primary school teachers and principals, university academics with relevant
expertise, educational administrators, and specialists associated with environmental
education.

Purposive sampling was employed to recruit participants who could provide
information-rich perspectives on the phenomenon. Sampling and semi-structured
interviewing continued until theoretical saturation was reached and additional interviews
no longer generated substantively new concepts. The final sample consisted of 20
participants. Each interview lasted approximately 50 minutes. The interview questions
were developed based on the theoretical foundations of green curriculum and the objectives



of the study while allowing sufficient flexibility for participants to elaborate on their
experiences and perceptions.

All interviews were transcribed verbatim and repeatedly reviewed before coding.
Data analysis followed the principal stages of thematic analysis, including familiarization
with the data, generation of initial codes, searching for themes, reviewing themes, defining
and naming themes, and producing the final analytical structure. Coding was conducted at
open and axial levels, followed by the organization of categories into higher-order themes.
MAXQDA version 20 was used to facilitate data management, coding, categorization,
memo writing, and theme development.

Trustworthiness was addressed through credibility, transferability, confirmability,
and dependability. Preliminary interpretations were reviewed with participants, detailed
descriptions of the research process were maintained, and methodological decisions were
systematically documented. Inter-coder reliability was assessed using independent coders.
The final reliability analysis yielded a Holsti agreement coefficient of 0.89 and Cohen’s
Kappa coefficient of 0.85, demonstrating a high level of agreement between coders.

FINDINGS

The thematic analysis resulted in the identification of 43 basic themes, which were
subsequently organized into nine organizing themes and finally integrated into three
overarching themes. The findings revealed that green curriculum implementation was
influenced by interconnected factors operating at the individual, curricular, school,
institutional, infrastructural, and policy levels.

The first organizing theme concerned gaps in teachers’ professional knowledge,
attitudes, and skills. Participants identified insufficient knowledge of fundamental
environmental and sustainability concepts, inadequate competence in active environmental
teaching, low confidence in teaching green concepts, resistance to changing conventional
instructional practices, limited familiarity with national environmental and educational
documents, insufficient technological competence, and lack of professional collaboration
networks. Weaknesses in teacher motivation and occupational pressures were also
identified as barriers.

The second organizing theme was inadequacy in curriculum content design and
contextualization. Participants emphasized the presence of insufficiently localized content,
limited attention to contemporary environmental problems in Iran, shortages of practical
and multimedia resources, inadequate use of environmental stories and child-oriented
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materials, insufficient practical activities, and occasional mismatch between content
complexity and students’ developmental levels.

The third theme reflected the predominance of traditional and passive teaching
methods. Lecture-based and memorization-oriented instruction was reported to remain
common, while field visits, outdoor learning, project-based activities, collaborative
instruction, educational games, simulations, problem-solving approaches, and
interdisciplinary integration were insufficiently employed.

The fourth organizing theme involved a one-dimensional and predominantly
quantitative assessment system. Environmental learning was often assessed through
theoretical knowledge rather than observable skills, attitudes, and behaviors. Performance-
based assessment, environmental portfolios, self-assessment, peer assessment, formative
evaluation, and mechanisms for examining environmentally responsible behavior beyond
the classroom were generally limited.

The remaining organizing themes addressed school management, professional
development, infrastructure, participation, and policy. These included inadequate
managerial support and planning, ineffective in-service education and lack of professional
learning communities, shortages of financial and physical resources, insufficient green
spaces and recycling facilities, limited family and community participation, weak
cooperation with external institutions, and the absence of binding national policy
frameworks and systematic incentive mechanisms.

At the final stage of analysis, these nine organizing themes were synthesized into
three overarching themes. The first was professional and motivational readiness of teachers
and principals, encompassing teacher competence, managerial support, motivation, and
continuing professional development. The second was redesign of curriculum elements,
incorporating the need for localized and engaging content, active and experiential teaching
methods, and multidimensional assessment of knowledge, attitudes, skills, and behavior.
The third was systemic, infrastructural, and institutional support, including adequate
budgets, green physical environments, educational equipment, family participation, inter-
organizational collaboration, national policies, operational regulations, and systems for
recognizing and encouraging green schools.

DISCUSSION AND CONCLUSION

The findings demonstrate that successful green curriculum implementation should
be understood as a systemic educational transformation rather than merely the inclusion of
additional environmental topics in primary school textbooks. The three overarching themes



identified in the study indicate that implementation depends on coordinated changes in
human resources, curriculum processes, and the institutional environment surrounding
schools.

Professional and motivational readiness emerged as a fundamental requirement.
Teachers constitute the principal link between formal curriculum intentions and actual
classroom experiences. Consequently, insufficient environmental knowledge, limited
instructional competence, low confidence, resistance to pedagogical change, and
inadequate professional learning opportunities can substantially weaken implementation.
School principals are equally important because managerial priorities influence whether
environmental activities receive time, resources, recognition, and organizational
legitimacy. Professional development should therefore be practical, continuous,
collaborative, and directly related to classroom implementation rather than limited to short
theoretical courses.

The second major implication concerns curriculum redesign. Green education
requires locally meaningful content that connects environmental concepts with the realities
students encounter in their communities. It also requires a transition from passive
instruction toward experiential, participatory, interdisciplinary, and problem-oriented
learning. Students should have opportunities to investigate environmental issues,
participate in practical projects, work collaboratively, and observe the consequences of
sustainable and unsustainable behaviors. Assessment should likewise move beyond the
measurement of factual knowledge and include students’ attitudes, practical skills,
participation, problem-solving, and environmentally responsible behavior.

The third overarching theme highlights that teachers and curriculum designers
cannot independently overcome systemic limitations. Effective implementation requires
adequate funding, physical infrastructure, green school environments, recycling facilities,
access to appropriate learning resources, cooperation with families and community
institutions, and clear policy support. When environmental education remains optional or
dependent on individual enthusiasm, implementation is likely to be fragmented and
unstable. National and local educational authorities therefore need to institutionalize green
curriculum requirements and establish monitoring, support, and incentive mechanisms.

Overall, the study proposes a three-layer framework in which professional readiness,
curriculum redesign, and systemic support operate as mutually dependent dimensions.
Weakness in any one of these layers may undermine progress in the others. A well-
designed curriculum cannot achieve its objectives without competent and motivated
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implementers; capable teachers cannot sustain innovation without appropriate curricular
resources and assessment systems; and both human and curricular reforms may remain
ineffective in the absence of institutional support and enabling infrastructure. The findings
therefore suggest that green curriculum implementation in Iranian primary education
requires an integrated strategy addressing classroom, school, institutional, and policy levels
simultaneously. The three-tier framework developed in this study can provide an
operational basis for policymakers, curriculum planners, teacher educators, and school
administrators seeking to strengthen environmental education and embed sustainability as
a coherent and enduring component of primary education.
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