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ABSTRACT

Received: 22 Dec 2024 This study was designed and conducted to examine the effect of integrating environmental knowledge
Accepted: 08 Mar 2025 programs with school physical education on students' environmental behavior. The research was
Available Online: 12 Jul 2025 carried out in two phases: qualitative and quantitative. In the qualitative phase, semi-structured

interviews were conducted with 30 physical education teachers in District Two of Tabriz's Department
of Education to identify strategies for this integration. In the quantitative phase, a quasi-experimental
Keywords study was conducted with two student classes, where one class was assigned as the experimental group
Educational Program Integration, | and the other as the control group. Environmental interventions were applied to the experimental
group over an academic term (four months). These interventions included weekly sports programs
with various exercises such as running in nature and walking in the park, conducted outdoors using
Environmental Behavior, environmentally friendly equipment. Ethical considerations, including informed consent from
Educational Interventions. students and teachers as well as the protection of participants' privacy, were observed, and the
necessary coordination with Tabriz's Department of Education was ensured. Data were collected using
questionnaires that included 13 items on environmental behavior and 17 items on environmental
knowledge. These questionnaires were adapted from Salehi’s (2011) study, and their reliability was
confirmed with a Cronbach’s alpha coefficient of over 0.7. Data analysis was conducted using SPSS
(version 19) and AMOS (version 23). Structural equation modeling was employed to evaluate the
research hypotheses. The reliability of the questionnaires was assessed using Cronbach’s alpha, and
the results indicated that in the pre-test phase, environmental knowledge had a coefficient of 0.726,
while environmental behavior had a coefficient of 0.756, both indicating acceptable reliability. The
results of data analysis after the intervention showed that the environmental knowledge of the
experimental group significantly increased. Additionally, a significant relationship between
environmental knowledge and behavior was observed. Structural equation modeling demonstrated a
positive effect of environmental knowledge on environmental attitudes, with a coefficient of 0.17, and
the model fit indices reported a relatively favorable fit. The overall conclusion of the study indicated
that integrating environmental education with physical education could serve as an effective strategy
in school education. This approach helps cultivate a generation that is more informed and committed
to environmental protection. Finally, it is recommended that educational policymakers and physical
education instructors consider this approach in their curricula to familiarize students with
environmental concepts more effectively through experiential and practical activities, fostering
positive attitudes in this regard.
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EXTENDED ABSTRACT
INTRODUCTION

Human activities have had widespread impacts on the environment, with increasing
population growth and technological advancements leading to greater pressure on nature
and environmental risks. Comprehensive environmental education, particularly in
developing countries, has been identified as a crucial strategy for mitigating environmental
degradation and achieving sustainable development (1). Environmental education from
early childhood in schools has the potential to bring significant changes in individuals'
environmental behaviors and encourage their effective participation in sustainability
programs (2). Children and adolescents spend a significant amount of time in schools, and
air pollution in these environments can negatively affect their health and academic
performance. Implementing environmental education strategies, especially in physical
education courses, can enhance students' environmental behaviors (3).

Over the past decades, environmental issues have gained significant importance in
the context of sustainable development due to the decline in environmental quality
resulting from human activities. Addressing environmental degradation and the depletion
of natural resources can only be achieved through long-term environmental policies and
increasing public awareness. Therefore, the development of environmental knowledge has
been recognized as one of the fundamental solutions to environmental challenges and
sustainable development (4). Environmental crises are often caused by inappropriate
human behaviors. To achieve global sustainability, values, attitudes, and behaviors must
change toward pro-environmental actions, which can be achieved through effective
education and appropriate educational planning (5).

Environmental education is defined as a process that identifies and develops the
values and essential skills needed to understand the relationships between humans, culture,
and the environment. This education must provide comprehensive knowledge in social and
natural sciences and clarify the interaction between natural and human resources in
environmental development. Moreover, it should be integrated into all levels of education
to enable students to acquire the necessary competencies to protect and enhance the
environment (6). Given the increasing importance of environmental issues and the
extensive impact of human activities on the environment, teaching environmental skills to
students is considered an essential need. Such education not only increases students'
awareness of environmental challenges but also prepares them for adopting more
responsible behaviors. One of the most effective methods for delivering environmental



education is through games and recreational activities, which significantly impact
children's learning. These activities can simplify complex environmental concepts, making
them more engaging and accessible to children while encouraging them toward positive
environmental behaviors (7).

Recent research suggests that integrating environmental education with physical
education programs can significantly improve children's and adolescents' environmental
behaviors. Altman et al. (2023) highlighted the importance of scientific understanding,
trust, and accessibility in public engagement, demonstrating that comprehensive and
practical education is essential for achieving sustainable environmental outcomes (8).
Shirsavar Rezghi et al. (2023) emphasized cultural and political commitments and the role
of educators in the success of environmental education, stating that without these
commitments, environmental education cannot achieve its desired outcomes (9).

Incorporating environmental education into physical education in schools is
proposed as an innovative approach to improving students' environmental behaviors.
However, research on this integration remains limited, and there is a significant research
gap in understanding its effectiveness. The primary research question is: How does
integrating environmental education with physical education contribute to enhancing
students' environmental behaviors?

METHODS AND MATERIALS

This study was designed to examine the effect of integrating environmental
education with school physical education on students' environmental behaviors. The
research was conducted in two phases: qualitative and quantitative. The first phase
employed a qualitative approach to identify educational materials and strategies for
environmental education in physical education classes.

The qualitative phase included semi-structured interviews with 30 physical
education teachers from District Two of Tabriz's Department of Education. These
interviews aimed to explore the integration of environmental education with physical
education and its impact on students' environmental behaviors. The interviews continued
until theoretical saturation was reached, and the data collected provided insights into the
best strategies for integrating these two educational areas.

The second phase of the study used a quasi-experimental design based on the
findings from the qualitative phase. The target population included students from a school
in District Two of Tabriz's Department of Education. A cluster random sampling method
was used to select two classes, one serving as the experimental group and the other as the
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control group. Each class included at least 20 students. The study lasted for one academic
term (four months), during which the experimental group participated in weekly
environmental interventions in their physical education sessions. These interventions
included three sessions per week, each lasting 90 minutes. The training involved warm-up
exercises, resistance training, aerobic exercises, strength and balance activities, and
outdoor activities such as running in nature and walking in parks, all using environmentally
friendly equipment.

Ethical considerations, including informed consent from students and teachers and
ensuring participant privacy, were strictly observed. Necessary approvals and coordination
were obtained from Tabriz’s Department of Education to ensure transparency and
adherence to ethical guidelines.

The quantitative phase involved data collection using questionnaires measuring
students’ environmental behaviors and knowledge. The environmental behavior
questionnaire included 13 items, while the environmental knowledge questionnaire
contained 17 items. Both were adapted from Salehi’s (2011) study, and their reliability was
confirmed with a Cronbach’s alpha coefficient above 0.7. Data analysis was performed
using SPSS (version 19) and AMOS (version 23). Descriptive statistics, normality tests,
and structural equation modeling were employed to evaluate the research hypotheses.

FINDINGS

The study found that integrating environmental education with physical education
significantly improved students' environmental knowledge and behaviors. The reliability
analysis using Cronbach’s alpha showed that environmental knowledge had a coefficient
of 0.726 in the pre-test phase, while environmental behavior had a coefficient of 0.756,
both indicating acceptable reliability.

The post-intervention results demonstrated a significant increase in the
environmental knowledge of the experimental group compared to the control group.
Furthermore, a strong relationship was observed between environmental knowledge and
behavior. Structural equation modeling indicated that environmental knowledge positively
influenced environmental attitudes, with a coefficient of 0.17, and the model fit indices
suggested a relatively favorable model fit.

DISCUSSION AND CONCLUSION

This study confirmed that integrating environmental education with school physical
education effectively enhances students' environmental behaviors. The findings highlight
the importance of combining these two educational domains to foster pro-environmental



attitudes and behaviors among students. Previous research has also emphasized the
necessity of incorporating environmental education into school curricula to promote
sustainability. The results suggest that environmental education alone may not be sufficient
to instill long-term behavioral changes. However, incorporating physical activity into
environmental education can enhance students' engagement and reinforce their learning
through experiential activities. This approach allows students to develop a practical and
tangible connection with environmental issues, making the learning process more effective.

Physical education itself has the potential to foster positive individual and social
changes. When combined with environmental education, it enables students to actively
engage with environmental topics and adopt sustainable behaviors. This integration
encourages students to move beyond theoretical knowledge and apply environmentally
responsible actions in real-life situations. Additionally, educational programs that
incorporate physical activities tend to be more engaging and effective. Integrating
environmental themes into physical education sessions increases students' motivation and
participation, leading to more sustained behavioral changes.

Based on these findings, it is recommended that educational policymakers and
physical education instructors integrate environmental education into their curricula. This
approach can effectively familiarize students with environmental concepts through
experiential learning, fostering a generation that is more informed and committed to
environmental protection. Additionally, further research should explore the long-term
effects of this integration across different student populations and educational settings to
assess its sustainability and broader applicability.
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