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Article Info Abstract

This study aimed to investigate the extent to which middle school science
textbooks address components of the nature of science. This research was
conducted using a quantitative content analysis method. The statistical
population and sample comprised the three experimental science textbooks for

Avrticle type:
Research Article

E:i/uvrv;g:s: the seventh, eighth, and ninth grades, and all texts, images, and activities within
Sci c these books were analyzed. The research instrument, based on a standard

C|ence_, ontent framework developed by other researchers, possesses appropriate validity. The
Analysis, reliability of the coding was also confirmed through the inter-coder agreement
Te.xtbooks,. coefficient. The findings reveal that across all three grade levels, there is a
Science, Middle predominant emphasis on scientific concepts and laws, whereas components
School such as scientific methodology, problem-solving, and the science-society-

technology interface remain underrepresented. Furthermore, the increased
volume of content in the ninth-grade curriculum is primarily theoretical and
lacks a commensurate increase in practical, inquiry-based activities. Overall,
these textbooks fail to achieve an effective balance between theoretical
knowledge and scientific skills, with ‘science as inquiry’ being notably
Avrticle history: neglected. Consequently, it is recommended that future revisions of middle
Received : 30 Jan 2026 sooo) science textbooks explicitly incorporate a greater focus on scientific
Accepted : 8 April 2026 1\ ovhdology, the research process, and the nexus of science, technology, and
society within both textual content and pedagogical examples. Moreover, an
expanded range of practical and experiential activities is essential to foster
scientific literacy and a deeper understanding of the nature of science.
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Extended Abstract

Introduction

Science education in middle school plays a crucial role in shaping students’ early scientific literacy.
During this stage, learners transition from basic knowledge acquisition to more analytical thinking, and
foundational understandings of scientific concepts, reasoning, and attitudes begin to develop. Effective
science education at this level is expected not only to present scientific facts and explanations but also to
promote inquiry, evidence-based reasoning, and meaningful engagement with scientific ideas. Textbooks,
as the primary learning resources in many classrooms, significantly influence how students experience
science. Ideally, they should provide opportunities for exploration, problem solving, practical investigation,
and the development of scientific thinking. However, studies have shown that middle school science
textbooks in many educational systems tend to emphasize theoretical content while offering limited
activities that support inquiry, critical thinking, and the application of scientific knowledge in real-world
contexts. As a result, students may have fewer opportunities to develop essential process skills and to
understand the dynamic and evidence-driven nature of science. Given the importance of textbook content
in shaping students’ scientific understanding, examining how middle school textbooks represent core
components of scientific literacy-such as scientific methods, evidence analysis, and the relationship between
science, technology, and society is essential. This analysis can highlight strengths, gaps, and areas for
improvement in current educational materials.

Research questions

1. To what extent do different content domains of middle school science textbooks (physics, biology, earth
science, and chemistry) address the components of the nature of science?

2. To what extent do different structural elements of each chapter (lesson text, activities, and supplementary
reading sections) represent the components of the nature of science?

Methods

This study employed a descriptive content analysis to examine the representation of nature of science
components in middle school science textbooks. The analysis was based on a validated framework that
includes four main categories: scientific knowledge, the investigative nature of science, science as a way of
thinking, and the interaction of science, technology, and society. Textbook content from the 2023-2024
academic year was analyzed across four subject domains: physics, biology, earth science, and chemistry.
Each chapter was also divided into structural elements including lesson text, activities, and supplementary
sections. Units of analysis consisted of paragraphs, questions, figures, tables, notes, and steps of practical
activities. A portion of the data was coded independently by experienced science teachers and inter-coder
reliability was calculated using Cohen’s kappa to ensure coding consistency.

Results

Content analysis of middle school science textbooks (Grades 7,8,9) based on Phillips’ framework revealed
an imbalanced representation of Nature of Science (NOS) components. In all three grades, the dominant
emphasis was on presenting scientific facts, concepts, and principles, which showed the highest frequencies
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(334 in Grade 7, 312 in Grade 8, and 341 in Grade 9). In contrast, components such as the empirical nature
of science, the historical development of scientific ideas, and the relationship between science, technology,
and society appeared less frequently. Some limited shifts were observed, such as increased engagement in
cognitive activities in Grade 8 and greater attention to discussion of evidence in Grade 9; however, these
changes did not form a consistent pattern across the textbooks. Analysis of textbook sections also showed
that lesson texts mainly presented science as established knowledge, whereas research-oriented aspects
appeared mostly in activity sections. Overall, knowledge-centered representations were more prominent
than procedural and societal aspects of science.

Discussion

The findings indicate that science education in these textbooks still largely follows a knowledge-centered
orientation. This pattern may stem from the traditional emphasis of science curricula on transmitting
concepts and laws, as well as from assessment practices that prioritize factual knowledge. Differences
among scientific domains may also influence the way science is represented in textbooks. Topics related to
natural phenomena often provide greater opportunities for inquiry, evidence-based reasoning, and real-
world connections, whereas topics focused on formal relationships and quantitative laws tend to emphasize
conceptual explanations. The results also suggest that the imbalance in representing the nature of science is
related not only to the type of content presented but also to the way it is distributed across textbook sections.
Although activity sections occasionally encourage student engagement in inquiry and thinking processes,
this approach is not consistently integrated throughout the textbook structure. Strengthening the presence
of procedural, analytical, and societal aspects of science in textbook design could support a deeper
understanding of the nature of science and promote more balanced science learning experiences.
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