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Representation of Scientific Literacy in 
Elementary School Science Textbooks: A 
Critical Discourse Analysis 

Dwi Anggraeni Siwi , Sajidan , Siswandari , Gunarhadi  

Abstract                                                                     

Background/purpose. Scientific literacy plays a crucial role in fostering 
inquiry and scientific understanding. This article examines the 
integration of scientific literacy in elementary school science textbooks 
through an inquiry-based pedagogical approach, employing a semiotic 
perspective. This study aims to assess the implementation of science 
literacy-based learning through the presentation of fourth-grade 
elementary science textbooks that are widely used in current 
education. 

Materials/methods. This study used a qualitative descriptive method 
with a descriptive design. The data source was a fourth-grade science 
textbook by Amalia Fitri. Data collection techniques included 
documentation, reading analysis, and citation techniques. Data analysis 
involved breaking down information by identifying patterns, categories, 
and fundamental units of description. 

Results.  This study shows: (1) the content of science knowledge as a 
body of knowledge only appears at the beginning of each chapter as an 
introduction to learning objectives; (2) the content of investigation has 
the highest percentage, marked by students being given broader 
opportunities to be actively involved in learning; (3) the content of 
science as a way of thinking describes how a scientist experiments, 
presents the historical development of an idea, emphasizes the 
empirical and objective nature of science, and describes human 
imagination and creativity; and (4) the content about the interaction 
between science, technology, and society includes statements that 
discuss social issues. 

Conclusion. The textbook analysis indicates that the aspects of science 
as a way of investigating and science as a way of thinking are more 
dominant compared to the other aspects. 
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1. Introduction 

In primary education, teachers face the challenge of introducing scientific literacy as part of 
fostering attitudes and awareness of scientific literacy from an early age (Fishman, Yang, & Mandell, 
2021). Introducing and instilling scientific literacy in school children is essential to help them act as 
scientifically aware citizens with a scientific mindset. This awareness and mindset are crucial for 
understanding and responding to scientific phenomena in daily life or their social environment. Thus, 
the role of scientific literacy cultivation among school children is vital for developing scientific thinking 
at a young age, which can be manifested in their everyday lives (Chen & Cai, 2020).  

Commonly, scientific literacy is defined as the ability to engage with scientific issues and ideas as 
informed citizens (Mork et al., 2022). Nigro (2022) further elaborates that scientific literacy aims to 
evaluate the application of scientific knowledge to real-life situations from the students' perspectives. 
Therefore, instilling scientific literacy in schools should be a primary focus for teachers as agents of 
scientific literacy (Mukhopadhyay, 2014). Epistemologically, scientific literacy is not merely about the 
natural human curiosity but also emphasizes the values of care and respect for existing scientific 
knowledge (Oliver & Adkins, 2020). It encourages inquiry-based thinking and investigative 
enthusiasm. Schools, therefore, play a critical role in providing opportunities to instill scientific 
literacy in students from an early age, fostering individuals who are not only intellectually capable 
but also emotionally mature (Tommasi, Petricca, Cozzolino, & Casadio, 2020:8). Without this, learning 
would merely result in the acceptance of dogma and would never lead to the development of an 
appropriate orientation toward scientific endeavors (Yu et al., 2022).  

Empirical evidence suggests that scientific literacy must be developed in students to achieve 
comprehensive learning goals, rather than focusing solely on cognitive skill development in primary 
education (BouJaoude & Noureddine, 2020). Teachers should create opportunities to nurture 
students' natural curiosity and learning abilities. In managing classroom learning, teachers must 
provide students with an understanding of the concepts presented in the textbooks used in their 
teaching (Lee & Wan, 2022). Science lessons should be valued not only for their content but also for 
the values imparted during the learning process (Garthwaite et al., 2014).  

In education and science classrooms, textbooks play a key role in shaping students' conceptions 
and literacy regarding scientific knowledge (Zhu & Tang, 2023). With strong scientific literacy instilled 
in students, it is expected that these attitudes will persist in their daily lives (Biologi, 2018). Scientific 
literacy is developed through student activities in science learning, such as discussions, experiments, 
simulations, and field projects (Sari et al., 2018). 

These learning processes are inherently tied to learning resources, particularly textbooks. 
Science textbooks should facilitate process skills, serving as a guide to help students develop basic 
scientific literacy (BouJaoude & Noureddine, 2020). To support science literacy-based learning, 
teaching materials must enable its implementation. While many elementary-level textbooks from 
various publishers are currently available, it is necessary to examine whether these textbooks 
adequately facilitate science literacy-based learning. The development of scientific literacy in primary 
education must align with students’ cognitive development stages (Andersen, 2018). 

Previous studies have highlighted that teachers often rely heavily on textbooks, despite common 
misconceptions that reading comprehension is merely the process of understanding individual words 
in a text (Slough et al., 2010). Other research has analyzed student textbooks from a critical thinking 
perspective in integrative thematic contexts (Gumilar et al., 2022). Both studies attempted to dissect 
the subject matter solely, focusing on content analysis and not critical analysis. Critical discourse 
analysis, however, can provide insight into the representations found in textbooks. Given this context, 
a solution to address this problem is through critical discourse analysis, which analyzes the extent to 
which textbooks meet the components of scientific literacy. The purpose of this study was to evaluate 
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the implementation of scientific literacy-based learning using a widely used fourth-grade science 
textbook in elementary schools. 

2. Literature Review  

2.1. Scientific Literacy

Scientific literacy refers to the ability to engage with scientific issues and ideas as a thoughtful 
citizen (Bellová et al., 2021). It equips individuals with the capacity to make informed decisions in 
daily life by evaluating scientific information and concepts. From this perspective, it can be concluded 
that scientific literacy enables individuals to solve everyday problems through a scientific lens 
(Lelliott, 2014). According to PISA (2015), scientific literacy consists of four interrelated aspects: 
context involving issues at the personal, local/national, or global level, both current and historical, 
that require an understanding of science and technology; knowledge that includes an understanding 
of the facts, concepts, and theories that form the basis of scientific knowledge; competencies that 
include the ability to explain phenomena scientifically, evaluate and design scientific investigations, 
and interpret data and facts scientifically; and attitudes that refer to a set of attitudes toward science, 
demonstrated through interest in science and technology, appreciation of scientific approaches to 
inquiry, and awareness and perception of environmental issues (Ustun et al., 2022). 

2.2. Textbooks

Textbooks hold a central position as a learning resource, providing materials necessary to achieve 
curriculum-mandated learning objectives (Kim et al., 2011). They serve as a critical source of 
knowledge for students, particularly given the integral role of reading and writing in educational 
activities (BouJaoude & Noureddine, 2020). Reading involves the process of understanding and 
utilizing language, especially in its written form. 

Textbooks are designed to meet specific criteria for learning activities and are systematically 
organized for assimilation (Ritchie et al., 2011). As a tool, they help students comprehend and learn 
from the material they read while also fostering their understanding of the world. Consequently, 
textbooks are structured to support educational programs and assist teachers in planning, selecting 
tasks, and implementing lessons (Carrejo & Reinhartz, 2014). Textbooks play a vital role in 
determining the success of learning processes (Stylianidou et al., 2002). Students use them for 
independent practice, and their presentation influences how students engage with and utilize the 
material. Therefore, textbooks must foster attitudes aligned with the desired competencies and 
stimulate students' interest in learning (Román & Busch, 2016). 

Previous research on science textbooks has provided valuable insights into their use in science 
education. Studies have evaluated the role of science textbooks in classroom learning contexts, 
employing methods such as observations, interviews, and surveys to assess their effectiveness in 
supporting science instruction. 

2.3. Critical Discourse from a Social Semiotics Perspective

Analysis can be interpreted as an effort to break down a unit into separate components, dividing 
it into sub-parts, distinguishing between similar elements, and identifying differences within a unified 
structure (Slough et al., 2010). Analysis serves as an activity to uncover new findings regarding the 
object of study or observation by identifying accurate evidence related to the object (X. Chen, 2017).  

Critical discourse is an analytical approach that involves a thorough understanding of texts and 
the social contexts in which they are situated (Zhu & Tang, 2023). From the perspective of social 
semiotics, critical discourse focuses on understanding how signs and symbols are utilized in social 
communication, particularly in textbooks, to reveal the meaning embedded in written content (Oliver 
& Adkins, 2020).  
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Social semiotics is an approach used to study how symbols and signs are employed in social 
contexts to convey meaning and influence human interaction (Semiotika et al., 2023). In the context 
of elementary science textbooks, the social semiotics approach can be employed to analyze how 
symbols and signs are utilized to convey scientific information to students. The elements that can be 
analyzed using a social semiotics approach in elementary science textbooks include: 

First, the images and illustrations used in science textbooks. Visual symbols and signs, such as 
pictures, diagrams, and graphs, are used to visualize scientific concepts. Social semiotic research 
examines how these symbols are used to help students understand concepts and how effectively 
they convey learning material. 

Second, language and terminology: Social semiotic analysis can also assess the use of language 
in science textbooks. The way words and phrases are used to describe scientific concepts can 
significantly impact student comprehension. Social semiotic research can determine whether the 
language used is suitable for students' levels of understanding and whether language variations affect 
their comprehension. 

Third, gender representation and stereotypes in science textbooks can reflect gender roles and 
stereotypes in the context of science. Social semiotic analysis can reveal whether the textbooks 
perpetuate specific gender stereotypes or encourage students to develop diverse interests and 
participation in science regardless of gender. 

Fourth, information organization involves analyzing how science textbooks structure and 
organize information. The arrangement of information, including text, subheadings, bullet points, and 
page layout, can influence how students organize and comprehend the material presented. 

Sixth, regarding activities and assignments. Social semiotic analysis can examine how the 
assignments and activities presented in science textbooks help students understand and apply 
scientific concepts. Social semiotics can evaluate whether these assignments and activities encourage 
critical thinking, develop observational skills, and connect scientific concepts to students' everyday 
lives. 

By employing a social semiotics approach, we can uncover how symbols and signs in elementary 
science textbooks contribute to the learning process. Social semiotics analysis helps identify the 
strengths and weaknesses in the representation of science within textbooks. Critical discourse in 
social semiotics involves an in-depth examination of the signs and symbols used in texts or social 
communication, analyzing the meanings embedded in signs such as words, images, logos, and other 
symbols. 

3. Methodology

3.1. Research Method

This study employed a qualitative research approach with critical discourse analysis (Waugh et 
al., 2016). The researchers described all elements reflecting aspects of scientific literacy. The data 
generated in this study consisted of verbal data, highlighting the manifestation of scientific literacy 
aspects in fourth-grade science textbooks, with a focus on analysis and evaluation. The data used in 
this study consisted of sentences and evaluation models contained in the textbooks. Therefore, the 
critical discourse analysis design employed was Norman Fairclough's approach, which views texts as 
part of social practices that convey discursive goals through representation, ideology, power, and 
values (Gölbaşı, 2017). The critical discourse analysis method was chosen as the analytical tool 
because textbooks are educational texts that contain various forms of discursive meaning that 
integrate all aspects of scientific literacy (Rogers et al., 2016). 
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The primary data source was the Grade IV science textbook authored by Amalia Fitri et al., 
published by the Curriculum and Book Center, Research and Development Agency, Ministry of 
Education and Culture in 2021. This textbook was selected because it constructs relevant concepts, 
fosters critical thinking, integrates interactions between science, technology, and society, and 
includes activities for conducting experiments and investigations using scientific methods. These 
features helped students retain knowledge and develop practical skills in applying it. Overall, the 
textbook integrated all aspects of scientific literacy. 

3.2. Research instruments

The primary instrument used in this research was the researcher, serving as the primary 
instrument (Becker, 2019; Freitas et al., 2020). Data collection techniques included documentation, 
reading, and quoting (Busetto et al., 2020; Moser & Korstjens, 2018). The researcher analyzed each 
statement on the pages under study, matched it against the scientific literacy indicators on a 
checklist, and calculated the percentage of occurrences of each scientific literacy category within the 
textbook.  

3.3. Data analysis techniques

Data analysis involves breaking down information by identifying patterns, categories, and 
fundamental units of description to uncover themes and formulate working hypotheses as suggested 
by the data (Lähnemann et al., 2020; Moleong, 2017). Based on this perspective, the data analysis in 
this study was conducted through several steps. First, the data were identified by selecting parts of 
the Grade IV science textbook that aligned with the research focus, specifically analysis and 
evaluation. The analysis involved summarizing and providing concise descriptions of findings related 
to the manifestations of scientific literacy aspects in the textbooks based on the transcription of data.  

Second, the data is presented through Focus Group Discussions (FGDs) consisting of elementary 
school teachers in Sukoharjo Regency, Indonesia. Participants were selected using a purposive 
sampling technique. The instrument used in the discussion was a checklist related to the analysis and 
evaluation of aspects of scientific literacy in the fourth-grade science textbook by Amalia Fitri et al. 
Aspects analyzed in the eight chapters of the textbook include science as a body of knowledge, 
science as a method of investigation, science as a way of thinking, and the interaction between 
science, technology, and society. Finally, the researcher interpreted the qualitative data collected 
from the checklist, which had been grouped by each aspect of scientific literacy, in the form of 
linguistic descriptions and drew conclusions from these findings. The elements or units of text 
analyzed using a social semiotic approach in elementary science textbooks included pictures, 
illustrations, paragraphs, questions, tables and their descriptions, information organization, and 
activities and tasks. 

4. Results

Textbook analysis plays a crucial role in enhancing the quality of educational outcomes. This 
study aimed to gather information on the aspects of scientific literacy in Grade IV textbooks used 
under the Kurikulum Merdeka. The aspects analyzed included science as a body of knowledge, 
science as a method of investigation, science as a way of thinking, and the interaction between 
science, technology, and society. The textbook analyzed consisted of eight chapters: 1) Plants, 
Sources of Life on Earth, 2) States of Matter and Their Changes, 3) Forces Around Us, 4) Transforming 
Forms of Energy, 5) Stories About My Region, 6) Indonesia: Rich in Culture, 7) How Do We Meet All 
Our Needs?, 8)Building a Civilized Society.  

The findings revealed differences in the presentation of each aspect of scientific literacy. The 
following is a discussion of each scientific literacy aspect.  
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4.1. Science as a Body of Knowledge

Elementary school textbooks aim to introduce children to structured scientific thinking and 
foster their interest in understanding the world around them. Science as a body of knowledge refers 
to scientific concepts that are considered the "product" of science. Based on the analysis, this aspect 
accounted for 20% of the scientific literacy content. It primarily appeared at the beginning of each 
chapter, serving as an introduction to the learning objectives, compared to the other scientific 
literacy aspects. Each chapter of the textbook began with facts, concepts, and hypotheses, aligning 
with the characteristics of the Merdeka Curriculum, which emphasizes essential content and the 
development of student competencies at their respective stages.  

4.2. Science as a Way of Investigating

"Science as a way of investigating" highlights the use of the scientific method to explore and 
understand natural phenomena. Through structured scientific methods, individuals can address 
questions about the universe and seek answers backed by empirical evidence. This aspect accounted 
for the highest percentage of content, reaching 40%. It was evident that each chapter actively 
engaged students in hands-on learning, allowing them to verify facts and concepts through 
experiments and project implementation.  

For instance, in Chapter 1 (p. 8), students were guided to observe the function of a plant stem 
using celery stalks colored with food dye. Additionally, they conducted an experiment on 
photosynthesis and concluded the chapter with a project to grow fast-growing plants like mung 
beans, spinach, and water spinach. In Chapter 2, which covered states of matter and their changes, 
students investigated the concept of mass using a balance scale and analyzed the properties of solids, 
liquids, and gases with nearby objects. In Chapter 3 (p. 71), students tested object motion on inclined 
surfaces, explored magnetism and its poles (p. 75), and conducted an experiment on static objects 
using rubber bands (p. 89). In Chapter 4 (p. 97), students conducted various experiments to gain a 
better understanding of energy transformations, including a hands-on activity that demonstrated 
potential energy using a candle. In Chapter 5 (p. 139), students were encouraged to share stories 
about the natural wealth in their respective regions. In Chapter 6, students explored the diversity of 
local wisdom and traditions passed down in their areas. Finally, in Chapter 7, students analyzed 
primary, secondary, and tertiary human needs essential for survival. In Chapter 8, students engage in 
practical activities, such as creating a lemon battery and a water wheel. This indicates that the 
textbook emphasizes science as a process rather than merely as a product. The authors have paid 
significant attention to fostering science as a process in its presentation. The indicators of science as 
a way of investigating are evident in every chapter of the textbook and include the following:  

The first is observation and experimentation. Students are encouraged to engage in direct 
observation or use tools to observe phenomena and conduct experiments to test hypotheses and 
gain a deeper understanding of natural events. The second is the application of scientific concepts 
and principles. Students apply the scientific concepts and principles they have learned in real-world 
contexts. They are guided to design solutions to existing problems, enhancing their ability to connect 
science to practical applications. The third is active engagement. Instead of passively receiving 
information, students actively engage in developing their understanding through investigation and 
exploration. This hands-on approach strengthens their grasp of scientific concepts. The fourth is 
problem-solving. Students are engaged in problem-solving, which includes identifying problems, 
formulating hypotheses, designing experiments, and evaluating proposed solutions. The fifth is 
critical thinking skills. This textbook encourages the development of critical thinking skills, including 
the ability to evaluate evidence, analyze experimental results, and construct arguments based on 
data.  

https://doi.org/10.22521/edupij.2025.18.443


                         Siwi et al. | 7 

https://doi.org/10.22521/edupij.2025.18.443 Published online by Universitepark Press   

 

4.3. Science as a Way of Thinking

Science as a way of thinking refers to a rational and methodological approach to understanding 
the universe and the phenomena within it. This involves the use of logic, observation, 
experimentation, and modeling to investigate and explain natural occurrences. As we know, science 
is a human activity characterized by the thinking processes that take place in the minds of those 
involved in it. The textbook has successfully guided students toward fostering a strong sense of 
curiosity, imagination, and critical thinking during their investigations to comprehend and explain 
natural phenomena.  

Statements and activities within the Grade IV science textbook indicate a strong emphasis on 
science as a way of thinking, with this aspect contributing a significant percentage of 25%. For 
instance, in Chapter 1, titled "Plants that Store Food in Their Roots," students are guided to analyze 
types of food derived from roots and to understand how fibrous roots grow into food sources. 
Additionally, on page 13, students are encouraged to analyze the relationship between plants, 
humans, and animals in the process of photosynthesis. In Chapter 2, students are challenged to 
analyze and gather information about a case study, specifically exploring methods to separate 
camphor from a mixture of sand. Similarly, in Chapter 3 (page 69), students are directed to observe 
and analyze various activities performed by people around them using their muscles. Another 
example is found on page 85 of Chapter 3, where students explore fundamental questions such as, 
“Why do objects fall? Why can’t we float in the air?”. On page 104, students are tasked with creating 
a journal documenting their daily activities, identifying the types of energy used and the 
transformations involved. This activity connects directly to the material presented in the textbook, 
particularly in chapters discussing the adaptations of living organisms that enable their survival.  

In writing this textbook, the authors have effectively considered scenarios that encourage 
students to engage in higher-order thinking, both through the questions posed and the content 
provided. This aligns with the fundamental characteristics of science education, which include 
conducting experiments related to natural phenomena frequently encountered by students in their 
daily lives, thereby demanding more critical and analytical thinking. This suggests that the textbook 
analyzed has successfully depicted how scientists conduct experiments, demonstrated the historical 
development of ideas, emphasized the empirical and objective nature of scientific knowledge, 
illustrated human imagination and creativity, portrayed the characteristics of scientists, and 
showcased various ways to understand the universe. The aspect of science as a way of thinking is an 
essential component in the development of scientific literacy.  

4.4. Interaction of Science, Technology, and Society 

Science, technology, and society are three inseparable components where science forms the 
basis of technological development, technology supports scientific advancements, and the 
application of technology meets societal needs for daily life. Thus, technological advancements are 
always linked to society. The interaction between science, technology, and society (STS) is an 
educational approach that explores the application of science in the context of everyday human life. 
This approach, often referred to as the Science-Technology-Society (STS) framework, integrates 
science with technological issues that are present in society. Using this approach, students are 
encouraged to apply scientific principles to create simple technological works or develop solutions to 
mitigate the negative impacts of emerging technological products.  

The importance of the interaction between science, technology, and society in education is 
highlighted in the textbook in Chapters 5 (Stories about My Region), 6 (Indonesia's Rich Culture), 7 
(How to Fulfill All Our Needs), and 8 (Building a Civilized Society). Each of these chapters contains 
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statements discussing social issues related to science or technology. However, in other chapters, this 
aspect is presented to a lesser extent, even though, in reality, the progress of science and technology 
continuously evolves and influences society. For instance, in Chapter 5, on page 150, students are 
directed to discuss the natural landscape of their regions, including types of plant and animal 
resources, as well as historical relics with the potential to serve as resources. In Chapter 6, on page 
152, students are guided to describe cultural diversity and local wisdom in their respective regions. 

5. Discussion 

Based on the analysis, all aspects of scientific literacy are presented in science textbooks. 
However, the results indicate an imbalance in the proportions of each aspect of scientific literacy. 
Textbooks emphasize the presentation of material that encourages understanding and analysis, but 
place less emphasis on directing students to create something related to technology. Science 
textbooks focus on scientific concepts as products of science that serve as intermediaries for learning 
objectives. These textbooks also begin with an explanation of facts, concepts, and hypotheses, 
consistent with the characteristics of the independent curriculum. This aligns with previous findings 
that thematic science textbooks tend to prioritize the presentation of material tailored to students' 
abilities, thus focusing on memorization (Dewi & Putra, 2022).  

This science textbook makes a significant contribution to student competency development by 
guiding them to acquire the desired knowledge and competencies. This finding aligns with data from 
previous researchers on elementary school science textbooks. The textbook contains complex 
scientific knowledge to support students' scientific literacy (Sesrita, 2020). The theory of science 
textbooks, as per the Regulation of the Minister of Education and Culture of the Republic of Indonesia 
Number 8 of 2016. Science textbooks serve as the primary learning resource, guiding students 
through direct activities that support their learning (Doğru et al., 2021). Process skills in science 
learning in elementary schools are also supported by the availability of textbooks, as these books 
facilitate students' understanding of the material and help them follow basic science processes. 

Science indicators are acquired through several methods. Observation and experimentation are 
the primary methods driving the science acquisition process. This is because observation involves 
hypothesis testing and in-depth exploration of natural phenomena. Observation and 
experimentation are integral to scientific investigation. Investigation is a strategy that encompasses 
a series of learning activities that engage all students' abilities through systematic, critical, logical, 
and analytical inquiry. Science process skills are further developed through this investigative process. 
This method is highly suitable for science learning, as it fosters satisfaction and enjoyment in children, 
particularly when they explore objects. Science learning, well-managed by teachers, provides 
students with opportunities to observe, analyze, and draw conclusions from their observations. This 
finding aligns with another research, which states that the development of students' scientific literacy 
extends beyond the concepts they learn, but rather through the complex learning process they 
undertake (Sideri & Skoumios, 2019).  

Next, applying scientific concepts and principles is also a way to directly utilize these scientific 
concepts and principles. Designed solutions to emerging problems are applied practically to connect 
science. Active engagement is also a way for students to acquire science knowledge and develop their 
understanding. Active student involvement is a path to problem-solving through the process of 
identifying problems, formulating hypotheses, designing experiments, and evaluating established 
solutions. This aligns with the characteristics of the Independent Curriculum, which designs learning 
to support a project-based approach. In this approach, students are actively involved in exploring and 
investigating specific topics through relevant and contextual projects (Farrow et al., 2024; Tierney et 
al., 2022). Indirectly, students are encouraged to maximize their critical thinking skills, as evidenced 
by their ability to evaluate evidence, analyze experimental results, and construct arguments based 
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on data. This finding also aligns with expert theory that science learning is generally conducted 
through investigation, as science inquiry emphasizes the activity of seeking and finding answers to 
identified problems (Chakraborty & Kidman, 2022). 

This textbook has successfully guided students in cultivating curiosity, imagination, and strong 
critical thinking skills during their investigations to understand and explain natural phenomena. The 
textbooks analyzed describe the experimental process, demonstrate the development of ideas, 
emphasize the empirical and objective nature of scientific knowledge, illustrate human imagination 
and creativity, describe the characteristics of scientists, and show various ways to understand the 
universe. The description of this book aligns with the scientific theory that human activity inherently 
involves the ability to think and connect the universe through observation and hypothesis (Gu et al., 
2021). Problem-solving in science textbooks is often linked to solving examples related to everyday 
life. Therefore, students can reason critically, reflectively, and creatively as an intellectual process, 
forming concepts, applying existing information, and evaluating it. 

Science, as a way of thinking, plays a crucial role in the development of scientific literacy (Alberts, 
2022). This is because it demonstrates the causal relationships between observed phenomena. 
Science textbooks should present statements that foster the development of students' critical 
thinking skills (Simpson et al., 2021). This ideal of a science textbook is exemplified in this book. It 
fully integrates the values of scientific literacy. This means that every student receiving science 
education is equipped with scientific literacy to prepare them for future demands driven by advances 
in science and technology. However, in practice, the material presented is limited to illustrations of 
the benefits of science and technology, the negative impacts of science, discussions of social and 
cultural impacts, interactions with the public and peers, and scientific ethics—but only to a limited 
extent. Based on these aspects of scientific literacy, it is clear that the ultimate goal is to create a 
learning environment that engages students and encourages them to enjoy the learning process, 
leading to active participation in learning activities. 

This textbook connects each topic to scientific research, as well as science, technology, and 
society. The role of science in life is highlighted through social and career issues related to the 
material, providing students with insights into related careers. The development of science leads 
users to implement innovative learning approaches, one of which is Science, Technology, and Society 
(STM). This STM approach consists of three inseparable components. Science serves as the 
foundation for developing technology. Technology supports scientific progress. The implementation 
of technology meets the needs of society in everyday life (Safrizal et al., 2020). The interaction of 
Science, Technology, and Society (STM) is an approach that is linked to everyday life in society. This 
finding is interesting because the indicators of interaction between science, technology, and society 
result in maximum interaction. This finding aligns with previous findings that the Science-Technology-
Society (STM) approach has proven effective in integrating science and technology within society 
(Efendi, 2021). Previous researchers found the same thing, stating that science knowledge indicators 
appeared most frequently because books focused on providing information categorized as scientific 
knowledge (Li & Ma, 2024).  

6. Conclusion

Research on the presentation of scientific literacy aspects in science textbooks concluded that 
the content of scientific knowledge as a body of knowledge appears only at the beginning of each 
chapter as an introduction to learning objectives, compared to other aspects of scientific literacy. 
Investigative content in science, namely "science as a way of investigating," has the highest 
percentage, characterized by students being given broader opportunities to actively engage in 
learning to validate facts and concepts through experiments and project implementation. The 
"science as a way of thinking" content in the textbook describes how a scientist experiments, presents 
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the historical development of an idea, emphasizes the empirical and objective nature of science, and 
illustrates human imagination and creativity. Meanwhile, the content on the interaction between 
science, technology, and society includes statements that discuss social issues related to science or 
technology. An overall analysis of the textbook shows that it integrates all aspects of scientific literacy. 
This reflects the general inclusion of scientific literacy. However, the proportion of scientific literacy 
themes presented is not balanced. The emergence of indicators in this book can be recommended 
for teachers and students who need teaching materials as a source of information in the application 
of science in everyday life.  

7. Suggestion

This study is expected to provide valuable insights to curriculum developers, teachers, and 
textbook publishers in designing and developing science learning materials that are more effective 
and relevant for students. Based on the findings of this study, several recommendations are 
proposed. First, for future researchers, further exploration of scientific literacy aspects in textbooks 
is recommended, particularly by determining the relationship between the science textbooks and 
students' actual scientific literacy levels. Second, for science teachers and curriculum developers, 
additional instructional resources should be provided to fulfill better the proportions of scientific 
literacy aspects that are currently underrepresented. 
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Gölbaşı, S. (2017). Critical Approach in Social Research: Fairclough’s Critical Discourse Analysis. The 
Online Journal of Communication and Media, 3(4), 5–18. 

Gu, F., Chung, M. H., Chignell, M., Valaee, S., Zhou, B., & Liu, X. (2021). A survey on deep learning for 
human activity recognition. ACM Computing Surveys (CSUR), 54(8), 1–34. 

Gumilar, S., Hadianto, D., Amalia, I. F., & Ismail, A. (2022). The portrayal of women in Indonesian 
national physics textbooks: a textual analysis. International Journal of Science Education, 44(3), 
416–433. https://doi.org/10.1080/09500693.2022.2032462 

Kim, T.-H., Kong, D.-Y., & Lim, J.-D. (2011). Analysis on Types and Contents of Photos Relating to 
Geodiversity Suggested in Science Textbooks for Middle School. Journal of Korean Nature, 4(3), 

https://doi.org/10.22521/edupij.2025.18.443


                         Siwi et al. | 12 

https://doi.org/10.22521/edupij.2025.18.443 Published online by Universitepark Press   

185–190. https://doi.org/10.7229/jkn.2011.4.3.185 
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