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ABSTRACT

The objective of this study is to evaluate the current state of education on optimal
water use in the curriculum of second-grade elementary school textbooks. To
investigate this issue, a quantitative content analysis of a descriptive type was
conducted using the "Shannon Entropy" statistical analysis method. The statistical
population of this research includes all textbooks of the second elementary stage,
totaling 24 textbooks. The sample size is equal to the population size, and the
content of all second elementary school textbooks was analyzed. The face and
content validity of the research was confirmed by five curriculum planning experts.
The reliability of the research was estimated using the Kappa agreement coefficient.
The research tool was a content analysis checklist. Overall, the research results
Keywords consist of four main categories and twelve subcategories, leading to the conclusion
Education, Importance of Water, | that certain components related to the importance and optimal use of water have
Content Analysis, Optimal Water | been given little or no attention in the content of second-grade elementary school
Use textbooks. Additionally, there is a lack of balance in the content concerning the
components of the importance and optimal use of water.
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EXTENDED ABSTRACT

INTRODUCTION

The increasing environmental challenges faced by humanity in the 21st century
necessitate urgent interventions, particularly in educating the younger generation. With
global concerns such as climate change, biodiversity loss, desertification, and water
scarcity, educational systems are focusing on developing an awareness of these
environmental crises early on (1). One critical resource under severe pressure globally is
water. The growing global population, industrialization, and urbanization have increased
the demand for water, stressing the importance of its optimal use (3). In countries like Iran,
which experiences arid and semi-arid climatic conditions, water scarcity has reached
alarming levels, threatening economic development, public health, and national security
(5).

Water is not only vital for survival but also for sustaining economic activities,
especially in regions dependent on agriculture. Agriculture remains the largest consumer
of water globally. However, mismanagement in water usage, especially in this sector, has
exacerbated the water crisis (32). The incorporation of environmental education,
particularly related to water conservation, in the early stages of education can foster a
culture of sustainable water usage. Educational tools such as textbooks play a crucial role
in instilling the necessary knowledge, attitudes, and behaviors required to address
environmental issues (8). Therefore, evaluating the effectiveness of elementary school
textbooks in addressing the importance and optimal use of water is essential for long-term
sustainability.

This study aims to analyze the content of elementary school textbooks in Iran,
specifically focusing on how they address the importance of water and its optimal use.
Using a content analysis approach based on Shannon entropy, the study seeks to determine
whether these textbooks adequately cover key environmental issues related to water
management and conservation.

METHODS AND MATERIALS

This study employed a descriptive quantitative content analysis using the Shannon
entropy method. The population consisted of 24 textbooks from the second-grade
elementary stage, and the sample size was equal to the population size. The content of these
textbooks was analyzed based on a checklist of key water-related components, which
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included four main categories and twelve subcategories. The validity of the checklist was
confirmed by five curriculum planning experts, and the reliability was measured using the
Kappa agreement coefficient.

The content was analyzed for the presence of themes related to water usage, water
resources, the importance of water, and methods of conserving water. The analysis was
conducted on various textual elements, such as narratives, questions, and illustrations
within the textbooks. The Shannon entropy method allowed for the quantification of the
Importance and emphasis placed on each component, providing a detailed view of the
current state of environmental education in relation to water in these educational resources.

FINDINGS

The content analysis revealed that the textbooks contain 33 references across four
main categories and twelve subcategories related to water usage and conservation. The
analysis showed an uneven distribution of attention to water-related topics. For instance,
the component "various uses of water" received the most attention, with 11 references,
while "freshwater resources" received the least attention, with only four references.

A detailed breakdown of the findings showed that textbooks for the fifth grade
placed more emphasis on water-related topics than those for the fourth and sixth grades.
Specifically, fifth-grade social studies textbooks contained the highest number of
references (15) to water-related topics, while subjects like writing, Quran, and arts had little
to no references.

In terms of specific water-related components, the subcategory "domestic water
usage" was almost absent in the textbooks. Similarly, the important theme of "water as a
life-sustaining resource™ was not thoroughly addressed, with only one or two references
across all the textbooks. The analysis also found that while the textbooks included some
content on the negative effects of water mismanagement, they did not provide sufficient
emphasis on practical measures for water conservation.

DISCUSSION AND CONCLUSION

The findings of this study reveal significant gaps in how elementary school
textbooks address the critical issue of water conservation and optimal use. While the theme
of water is present in the curriculum, the uneven distribution of attention across subjects
and grades indicates a lack of coherent strategy in integrating environmental education into
the curriculum. For example, the absence of discussions around domestic water usage in
several textbooks is concerning, given that household water consumption plays a major
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role in overall water demand (34). Similarly, the limited references to water as a life-
sustaining resource suggest that students are not receiving a comprehensive understanding
of the importance of water for human survival and ecosystem health.

Prior studies have highlighted the importance of early environmental education in
shaping students' attitudes and behaviors toward sustainability (12). The lack of content
addressing practical water-saving measures further compounds the problem. Research has
shown that providing students with actionable knowledge on water conservation can lead
to behavioral changes that contribute to sustainable water management (35).

Moreover, the disproportionate attention given to certain aspects of water usage,
such as its industrial and agricultural uses, suggests a disconnect between the curriculum
and the immediate environmental realities faced by students. lIran's water crisis is
exacerbated by poor water management practices in agriculture, which consumes around
90% of the country's water resources (32). However, this critical issue is not adequately
reflected in the textbooks, limiting students' ability to understand the severity of the crisis
and the need for sustainable agricultural practices.

The findings of this study align with those of similar research conducted in other
educational contexts. For example, Fouladi (2021) found that Iranian elementary school
curricula generally lack sufficient content related to environmental conservation, despite
the growing importance of these issues globally (13). Furthermore, Payne (2020) argues
that effective environmental education requires not only an understanding of
environmental problems but also the development of a sense of responsibility and the skills
needed to address these challenges (8).

In conclusion, this study underscores the need for a more systematic and integrated
approach to environmental education in Iranian elementary schools. The current
curriculum does not adequately address the pressing issue of water conservation, and
without significant revisions, it is unlikely that students will develop the knowledge and
skills necessary to contribute to sustainable water management. Future curriculum reforms
should prioritize the inclusion of comprehensive water-related content, particularly in
subjects that currently lack sufficient coverage. Additionally, teacher training programs
should focus on equipping educators with the tools and knowledge required to effectively
teach these critical issues.
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By strengthening environmental education, particularly in relation to water conservation,
Iran can better prepare future generations to tackle the challenges posed by its ongoing
water crisis.
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