-
AT eISSN: 2322-1445
() Volume 12, Issue 2, Autumn 2026
%, !
sl

Sociology of Education

Investigating and Analyzing the Content of Sixth Grade Elementary School Te

oks Based on

Environmental Components using the Shannon Entropy Model

w N =

L X4

Parvaneh Dodman'*, Abbas Mohebbi’®, Bayram Aghapoor?

Assistant Professor, Department of Educational Sciences, Payame Noor University, Tehran, Iran (Corresponding Author).
PhD Student, Department Oof Education, Lam.C. Islamic Azad University, Lamerd, Iran.
Assistant Professor, Department of Educational Sciences, Payame Noor University, Tehran, Iran.

* Corresponding Author Email: fdoodman@pnu.ac.ir

Research Paper

Receive: 2025/12/22
Accept: 2026/04/27
Published: 2026/06/22

Keywords:

Content analysis, textbooks,
environmental education, Shannon
entropy, elementary  education,
environmental literacy

Article Cite:

Dodman, P., Mohebbi, A., &

> >

Aghapoor, B. (2026). Investigating and
Analyzing the Content of Sixth Grade
Elementary School Textbooks Based on
Environmental Components Using the

Shannon Entropy Model. Sociology of
Education. 12(2): 1-20.

Abstract

Purpose: This study aimed to examine the extent to which environmental components are
represented in sixth-grade elementary textbooks in Iran using the Shannon entropy model.
Methodology: This research employed a descriptive design with a quantitative content
analysis approach. The study population consisted of all sixth-grade textbooks, including
Science, Social Studies, Persian, Writing, Mathematics, Quran, Heavenly Gifts, Work and
Technology, and Thinking and Research. Data were collected using a content analysis
checklist comprising seven environmental components (water, air, soil, forest, biodiversity,
waste, and sound) and 20 indicators. Frequencies of relevant keywords and themes were
extracted and analyzed. Shannon entropy was applied to calculate the information load and
relative importance of each component.

Findings: The findings revealed an uneven distribution of environmental components
across textbooks. Water had the highest importance coefficient in most subjects, whereas
biodiversity and sound received minimal attention. Additionally, some textbooks,
particularly Mathematics, Work and Technology, and Thinking and Research, contained no
environmental content at all, indicating a substantial curricular gap. Overall, the results
suggest a disproportionate emphasis on certain environmental themes while neglecting
others.

Conclusion: The study highlights the need for curriculum revision to ensure balanced
integration of environmental components across all subjects and to enhance students’

comprehensive environmental literacy.
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Detailed Abstract
Introduction

In recent decades, escalating environmental challenges such as climate change, biodiversity loss, pollution, and depletion of natural
resources have intensified global concern regarding the role of education in fostering environmental awareness and sustainable behavior.
Education systems are increasingly recognized as critical platforms for equipping future generations with the knowledge, skills, and
attitudes necessary to address environmental crises. Within this context, environmental education has emerged as a key component of

sustainable development, aiming not only to enhance cognitive understanding but also to promote responsible decision-making and pro-

environmental behavior (Hens, 2021; Yurttas & Sulun, 2016).

Environmental education is inherently interdisciplinary, integrating ecological, social, and economic dimensions. Its effectiveness depends
largely on how well these dimensions are embedded in formal curricula, particularly in school textbooks, which serve as the primary
instructional resources in many educational systems. Research has shown that exposure to environmental concepts during early education
significantly influences students’ long-term attitudes and behaviors toward the environment (Fu & Liu, 2017). Therefore, the structure

and content of textbooks play a decisive role in shaping environmental literacy among learners.

Content analysis has been widely employed as a methodological approach to evaluate the representation of various themes in textbooks.
It enables systematic examination of textual materials to identify patterns, frequencies, and distributions of concepts. Scholars have used
content analysis to assess the inclusion of environmental topics in educational materials, revealing that such content is often unevenly
distributed and lacks comprehensive coverage (Maroufi, 2024). In many cases, textbooks emphasize certain environmental themes while

neglecting otners, leadin O Iragmented understanding among students.
glecting others, leading to frag ted understanding g student

Previous studies in different contexts have highlighted similar patterns. For instance, research on primary school science textbooks has
shown that environmental concepts are predominantly concentrated in specific subjects, particularly science, while other disciplines
receive limited attention (Mashaallahinejad et al., 2019; Mousavinejad, 2017). Similarly, investigations into non-scientific subjects
indicate that although there is potential for integrating environmental education across disciplines, this potential remains largely

underutilized (Alipour Moghaddam & Alipour Moghaddam, 2016).

International research further supports these findings. Studies analyzing geography and science textbooks have identified gaps in the
representation of environmental issues, particularly in addressing human impacts on ecosystems and complex environmental processes
(Garcia-Gonzalez et al., 2016; Simplicio et al., 2016). Moreover, some studies have pointed to conceptual imbalances, where easily

observable topics receive greater emphasis than abstract or systemic issues such as biodiversity and sustainability (Contel et al., 2016).

In Iran, similar trends have been observed. Research indicates that while certain environmental components, such as water and pollution,
are relatively well represented, others, including biodiversity and sustainable resource management, are insufficiently addressed
(Ebrahim et al., 2016; Torabi Ziaratgahi, 2016). Additionally, existing studies suggest that environmental education in textbooks
often focuses on theoretical knowledge rather than practical skills and behavioral aspects (Mahmoudi, 2018).

Another important consideration is the alignment between textbook content and educational standards or policy goals. Recent studies
have shown that discrepancies often exist between intended curriculum objectives and the actual content presented in textbooks, which
may reduce the effectiveness of educational programs (Yazdani & Norouzi, 2023; Yu et al., 2022). This issue is particularly significant

in environmental education, where achieving sustainable development goals requires coherent and integrated curricular design.

Furthermore, contemporary research in content analysis highlights the importance of using advanced quantitative methods to improve
analytical precision. Models based on information theory, such as the Shannon entropy model, provide a robust framework for evaluating

the relative importance of different content components. These methods allow for a more nuanced understanding of content distribution

by quantifying informational weight and variability (Feizi & Abyari, 2024).

Despite the growing body of research, several gaps remain. Many studies focus on individual subjects rather than adopting a comprehensive
approach that examines all textbooks within a grade level. Additionally, the application of advanced analytical models remains limited,
and there is insufficient attention to the integration of environmental concepts across disciplines (Za rbi Qaleh Hammami, 2022; Zarean
Adermanabadi, 2024).



Given these considerations, the present study aims to investiga to which environmental components are represente

grade elementary textbooks in Iran, using the Shannon entropy mo a comprehensive and quantitative assess

distribution.
Methods and Materials

This study employed a descriptive research design using a quantitative content analysis approach:
of all sixth-grade elementary school textbooks, including Science, Social Studies, Persian, Writing, Mat
Work and Technology, and Thinking and Research.

Data collection was conducted using a structured content analysis checklist comprising seven environmental components: water, air, soil,
forest, biodiversity, waste, and sound. Each component included a set of specific indicators, resulting in a total of 20 indicators. The unit

of analysis consisted of keywords, phrases, and thematic elements related to environmental concepts.

The analysis process involved three main stages. First, relevant content was identified and coded based on the predefined checklist.
Second, the frequency of ecach component and indicator was calculated across all textbooks. Third, the Shannon entropy model was
applied to compute normalized values, information load, and importance coefficients for each component. This model enabled the

assessment of the relative significance of environmental components based on their distribution patterns.
Findings

The results revealed a highly uneven distribution of environmental components across sixth-grade textbooks. Among the seven
components, water had the highest frequency and importance coefficient, appearing most prominently in Science and Social Studies

textbooks. Air and waste also showed moderate representation, while soil and forest received comparatively less attention.

Biodiversity and sound were identified as the least represented components, with minimal or no presence in several textbooks, particularly
Persian and Writing. The absence of biodiversity-related content in certain subjects indicated a significant gap in addressing ecological

diversity and conservation issues.

Furthermore, three textbooks—Mathematics, Work and Technology, and Thinking and Research—contained no environmental content

whatsoever. This complete absence highlighted a critical deficiency in the integration of environmental education across the curriculum.

The application of the Shannon entropy model demonstrated that components with higher frequency did not necessarily have
proportionally higher informational value, indicating variations in content distribution and emphasis. Overall, the findings confirmed that

environmental education in the analyzed textbooks is fragmented and lacks balance.
Discussion and Conclusion

The findings of this study indicate that environmental education in sixth-grade textbooks is characterized by significant imbalances in
content distribution. The dominance of certain components, particularly water, suggests a tendency to prioritize easily observable and
contextually relevant topics. While this focus may enhance immediate comprehension, it limits students’ exposure to broader

environmental issues that require deeper conceptual understanding.

The underrepresentation of biodiversity and sound reflects a broader challenge in curriculum design, where complex and less tangible
concepts are often overlooked. This omission can have long-term implications for students” environmental literacy, as it restricts their

ability to understand interconnected ecological systems and emerging environmental challenges.

The absence of environmental content in several subjects highlights a lack of interdisciplinary integration. Modern educational approaches

emphasize the importance of embedding environmental concepts across all areas of learning. The current findings suggest that such

lized, resulting in missed opportunities to reinforce environmental awareness through diverse learning

Shannon entropy model provided valuable insights into the relative importance and

his approach de

that frequency alone is insufficient to capture the complexity of content

more sophisticated analyti enhance the accuracy of curriculum evaluation.

the study underscores the need for a compre ion of textbook content to ensure balanced representation of

ental components. Integrating environmental education subjects, addressing neglected topics, and adopting
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interdisciplinary approaches are essential steps toward improving environmental literacy. Such efforts are crucial for preparing students

to engage effectively with the environmental challenges of the future and to contribute to sustainable development.
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