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The purpose of this research is to validate the characteristics of green
curriculum elements in the elementary education. The present research
approach combines a sequential exploratory type. and the research
method in the qualitative phase as a case study and the participants were
20 curriculum development experts, environmental activists nationwide,
and biology teachers Mazandaran province selected by purposive
sampling, The Research method in the quantitative phase was
descriptive-survey and the statistical community include 38101 primary
teachers of Mazandaran province in 2024-2025, who were selected
according to Morgan sampling table 380 people. The results showed that
based on the themes identified in the areas of water, air, climate,
biodiversity, natural ecosystems, waste, soil, energy, teacher and student
characteristics, teaching methods, space, educational resources, and
evaluation, and based on the values of the TLI and CFI indices, the
model was at a desirable level, so the model had a good fit with the data.
Based on the results, it is suggested that the green curriculum be defined
as a textbook in schools according to age group.
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Extended Abstract

Introduction:

The accelerating expansion of human activities, excessive exploitation of natural resources, and
environmentally unsustainable behaviors have led to a wide range of global crises, including ozone layer
depletion, water, air, and soil pollution, global warming, freshwater scarcity, biodiversity loss, and the
rapid spread of diseases worldwide. Iran has not been immune to these challenges and is currently
facing severe environmental problems such as critical air pollution, dust storms, extensive soil erosion,
depletion of groundwater resources, degradation of natural habitats, wildlife extinction, and high levels
of greenhouse gas emissions. Consequently, the country ranks alarmingly high on several global
environmental indicators. Although environmental protection laws and regulations have been enacted,
their effectiveness has remained limited due to the lack of internalization of environmental values within
society. In this context, the education system, as one of the most influential social institutions, plays a
crucial role in shaping environmental attitudes and behaviors. One of the emerging approaches in this
field is the green curriculum, which is designed to foster environmental identity, promote sustainable
education, and strengthen responsibility toward nature. By providing authentic learning opportunities,
green curricula familiarize students with tangible environmental issues and enable their active
participation in addressing environmental challenges. Despite the recognized importance of green
curricula, a review of domestic studies indicates that within Iran’s education system, such curricula have
not been designed or implemented in a comprehensive, structured, and practical manner. Most existing
studies have primarily emphasized the general necessity of environmental education. Moreover,
systematic research on the validation and localization of green curriculum elements—including
objectives, content, teaching—learning strategies, and evaluation —particularly at the elementary
education level, remains scarce. Therefore, the present study aims to examine the validity of green
curriculum components within Iran’s general education system, contributing to the enhancement of
students’ environmental literacy and identity and supporting the transition toward sustainable
development.

Methodology:

The present study employed a sequential exploratory mixed-methods design with the primary aim of
instrument development. In the qualitative phase, a case study approach was adopted. Participants
included curriculum studies experts, environmental activists and specialists across Iran, and biology
teachers from Mazandaran Province. Theoretical saturation was achieved with 20 participants selected
through purposeful sampling. Data were collected via face-to-face semi-structured interviews lasting
between 30 and 60 minutes. To ensure the trustworthiness of qualitative data, the criteria of
transferability and credibility were applied. Accordingly, a comprehensive description of the research
process was provided, and an external audit was conducted by an experienced expert to review and
confirm both the data collection and analysis procedures. The data were analyzed using thematic
analysis, resulting in the identification of basic, organizing, and global themes. In the quantitative phase,
a descriptive—survey design was employed. The statistical population consisted of 38101 elementary
school teachers in Mazandaran Province. Based on the Morgan sampling table, a sample of 380 teachers
was selected using cluster sampling from four counties. The research instrument was a scale comprising
126 items across four main components: objectives, content, teaching—learning strategies, and
evaluation, developed based on the qualitative findings. Content validity was confirmed with a CVR of
0.82. To examine construct validity and reliability, confirmatory factor analysis was conducted using
factor loadings, composite reliability (Dillon—Goldstein’s rho), and average variance extracted (AVE).
Data analysis was performed using SPSS version 25 and PLS version 3.3, with all inferential analyses
conducted at a 0.05 significance level.

Results:
The findings of the study indicated that, in the qualitative phase, thematic analysis of the interview data
led to the identification of a total of 126 basic themes, 24 second-order organizing themes, four first-
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order organizing themes, and one overarching theme. The overarching theme focused on
conceptualizing the elements of a green curriculum within the formal education system, which was
organized into four main components: objectives, content, teaching-learning strategies, and evaluation.
The objectives component emphasized understanding the importance of key environmental resources,
including water, air, climate, biodiversity, natural ecosystems, waste, soil, and energy. The content
component addressed the integration of practical environmental education related to these domains in
alignment with local climatic conditions. The teaching-learning strategies component highlighted
teacher and student characteristics, educational materials and resources, learning environments, and
active, participatory, and experiential instructional methods grounded in real-world environmental
experiences. The assessment component emphasized evaluating students ’environmental knowledge,
skills, and attitudes through diverse and longitudinal approaches. In the quantitative phase, confirmatory
factor analysis revealed that all items had factor loadings exceeding 0.70 with statistically significant t-
values greater than 1.96. Model fit indices were found to be satisfactory, with R 2and adjusted R 2values
above 0.30, Q 2values exceeding 0.15, an SRMR value of 0.09, and a GOF value of 0.46, collectively
indicating an adequate model fit and strong predictive power for both the measurement and structural
models.

conclusion:

The purpose of the present study was to validate a green curriculum scale within the formal education
system. The qualitative findings indicated that the green curriculum can be conceptualized as a single
overarching factor comprising four main components—objectives, content, teaching—learning strategies,
and evaluation—along with 24 second-level criteria and 126 indicators. This structure encompasses the
core dimensions of environmental education, including water, air, climate, biodiversity, natural
ecosystems, waste management, soil, energy, teacher and student characteristics, educational materials
and resources, learning environments, instructional methods, and assessment across the domains of
knowledge, skills, and attitudes. The quantitative results further confirmed the validity and reliability of
this structure, demonstrating that the developed scale possesses strong conceptual coherence and
satisfactory empirical validity. The findings related to the objectives and content components are
consistent with previous studies, emphasizing the importance of education on air pollution, the
consequences of climate change, biodiversity conservation, ecosystem protection, waste management,
soil conservation, and responsible energy consumption. These alignments highlight the critical role of
environmental education in enhancing awareness, resilience, and environmental responsibility among
future generations. Regarding teaching—learning strategies, the findings underscore the pivotal role of
inspiring teachers, active student participation, diverse educational materials and resources, the use of
varied learning environments, and the application of active and experiential instructional approaches.
Additionally, within the assessment component, the study emphasizes the necessity of moving beyond
the evaluation of theoretical knowledge to concurrently address skills, attitudes, and the internalization
of green values. Overall, the developed green curriculum scale can serve as a valid and practical
instrument for assessing the current status of environmental education, supporting educational planning,
and aligning educational systems with the requirements of sustainable development. Nevertheless, given
that the study population was limited to experts and teachers from a single province, caution should be
exercised in generalizing the findings, and the development and validation of similar instruments for
other educational levels and contexts are recommended.
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