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Abstract 

Socioscientific issues (SSI) provide an essential framework for understanding and managing the 

effects of scientific research and technological developments in physics on society. In this study, it 

was aimed to comparatively evaluate the secondary physics curriculum (9th, 10th, 11th and 12th 

grades) published in 2018 in Turkey and the 9th, 10th, 11th and 12th-grade physics textbooks 
approved by the Ministry of National Education within the framework of this curriculum in terms of 

SSI. A qualitative research method was utilised in the study. The study's data source comprised a 

secondary physics curriculum and textbooks. The research data were analysed using document 
analysis. As a result of the study, it was determined that only 14 out of 213 objectives in the secondary 

physics curriculum contained SSI content. It was determined that the grade level with the most 

socioscientific content was nine and then 12. In the study, as a result of the comparative analysis of the 

secondary physics curriculum and physics textbooks, it was determined that there was no equivalent 
for an outcome in the 9th-grade physics textbook that included SSI content in the curriculum. In this 

context, this study determined that the current education reform is incompletely reflected in the 

textbooks. Based on this, it can be suggested that the secondary physics course curriculum updated in 
2024 is aimed to present a curriculum that includes objectives that will support students to understand 

the social, environmental and ethical dimensions of scientific knowledge, to increase the SSI content 

in the curriculum and to enrich physics textbooks with examples and activities with SSI content in line 

with the curriculum. 
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Introduction 

Today, changes in science and technology cause dilemmas in the social sphere. This situation reveals 
various discussion topics within society. These discussions and dilemmas are called socioscientific 

issues (SSI) in the literature (Akbaş & Çetin, 2018). SSI affects many aspects of our daily lives and is 

encountered in many fields, especially education. These areas include, for example, health and 
medicine. Here, discussions on the ethical dimensions of genetic research, human health and medical 

practices occur as part of SSI (Badeo & Duque, 2022). In the environmental context, environmental 

issues such as climate change, depletion of natural resources, and waste management are addressed 

within the framework of SSI. These issues play an essential role in the environmental impacts of our 
personal and social behaviours, sustainability and environmental protection policies (Kumar, 

Choudhary, & Singh, 2024). With a focus on technology, SSI determines how we use technology and 

its impact on society. For example, issues such as the effects of artificial intelligence and automation 
on the workforce, digital privacy and security, and so on provoke socioscientific debates (Johnson, 

Macalalag, & Dunphy, 2020). In terms of the education system, SSI plays a role in reducing social 

inequalities and promoting social mobility. Issues such as educational policies, student achievement, 
teacher quality and educational opportunities can be examined from a socioscientific perspective in the 

literature (Yun, Shi, & Jun, 2020). All these examples show that SSI is encountered in many different 

areas of our daily lives. Here, SSI enables individuals and societies to act in an informed and 

responsible manner while shaping their decisions (Novak & Treagust, 2022). 

Controversial SSI requires students' evidence-based reasoning. SSI has personal significance for 

students and provides them with a contextual framework for developing understanding. SSI requires 

moral judgment and ethical evaluation in the decision-making process regarding potential solutions 
(Zeidler, 2003). While it is seen that SSI has a role in many fields, its relationship with the field of 

science is also observed quite clearly in daily life. While science deals with scientific research and 

discoveries to understand natural phenomena and the physical world, SSI examines the effects of 

science on society and how people perceive and use scientific knowledge. Therefore, SSI provides an 
essential framework for understanding and managing the impacts of scientific research and 

technological developments in science on society. In this context, it can be stated that including SSI in 

science education enables students to associate scientific knowledge with daily life and approach 
social problems sensitively (Johnson, Macalalag, & Dunphy, 2020; Karisan & Zeidler, 2017). It is also 

stated that the integration of SSI into science education supports students' critical thinking and 

problem-solving skills (Gutierez, 2015), interdisciplinary learning (Johnson et al., 2020), ethical and 
moral development (Zeidler, Sadler, Simmons, & Howes, 2005), effective citizenship education 

(Chowdhury, Holbrook, & Rannikmäe, 2020), cultural and social awareness (Hwang, Ko, Shim, Ok, 

& Lee, 2023) and scientific literacy (Zeidler & Kahn, 2014). At this point, it comes to mind that 

socioscientific topics mainly increase students' scientific literacy levels (Zeidler & Sadler, 2023). 
Because SSI teaches students how to use scientific knowledge in their daily lives, evaluate scientific 

evidence, and participate in scientific processes (Hwang et al., 2023). SSI constitute a context for 

scientific literacy. SSI support scientific literacy more in the context of reasoning and associating 
issues with daily life. In other words, individuals can develop their scientifically literate skills while 

researching or thinking about SSI. Accordingly, people with scientific literacy can examine critically, 

decide on social matters, and provide reasoned answers to whatever situation they encounter (Zeidler 
et al., 2005). According to Dawson and Venville (2010), scientific literacy in this context helps 

students participate more effectively in scientific discussions. Furthermore, socioscientific concerns 

help scientifically literate people strengthen their critical thinking, problem-solving, communication, 

and reasoning abilities and their comprehension of the nature of science (Leung, 2022; Tunç Şahin, 
2022). As a result, students can assess how scientific and technical advancements have affected 

society and learn how to tackle complex issues from several angles. The benefits of scientific literacy 

for science courses have also been studied in the literature (Urhan, 2016; Yapıcıoğlu & Kaptan, 2017). 
Urhan (2016) discovered that students can achieve different argument levels in other situations in SSI 

with high scientific literacy levels. Yapıcıoğlu and Kaptan (2017) found that the socioscientific case-

based teaching technique enhances scientific literacy. 

In addition, SSI allows students to apply scientific and technological knowledge to real-world 
problems and enables students to think creatively and critically while finding solutions to problems. In 
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the meantime, it allows students to express their ideas clearly and effectively, as well as to understand 

the perspectives of others and to collaborate (Dawson & Carson, 2020). SSI increases students' ability 
to understand, analyse, and critically evaluate scientific and technological texts. Here, students are 

expected to make rational decisions on complex problems based on scientific evidence and apply these 

decisions effectively (Leung, 2022). In this context, SSI also increases students' sensitivity to social 
issues. Finally, SSI develops the ability to make connections between different disciplines (e.g., 

providing the opportunity to integrate knowledge from various fields, such as technology, into 

physics). Here, enabling students to participate in scientific and technological developments allows 

them to shape a better future through social change (Ram, 2020). In addition, SSI creates a context for 
science literacy. SSI supports science literacy more in the context of reasoning and associating topics 

with daily life. In other words, individuals can develop their science literacy skills while researching 

or thinking about SSI (Newton & Zeidler, 2020). In short, when SSI is presented to students in a 
scientifically correct context, it provides effective teaching. Therefore, it is seen that SSI has become 

one of the essential components of science and physics education, and it has made positive 

contributions to the learning environment because SSI contributes to the progress of society along with 

the personal development of individuals (Yavuz Topaloğlu & Balkan Kıyıcı, 2018). 

Physics Phenomena 

One of the main goals of physics education is to help students understand and be taught socioscientific 

themes since these subjects get their content from real-world events (Albe, 2008; Walker & Zeidler, 
2007). Therefore, the importance of SSI in physics education is relatively high. This is because 

physics provides an understanding of natural phenomena and forms the basis for scientific and 

technological progress in our society. Including SSI in physics education encourages students to 
understand the impact of scientific developments on society. For example, students can address topics 

such as energy production and consumption, environmental impacts, nuclear technology, etc., and 

their social and ecological consequences. At this point, physics education provides the basic 

knowledge necessary to adapt to technological innovations. This is because including SSI in physics 
learning allows students to understand the social impacts of new technologies and how to manage 

these technologies. In addition, teaching physics with SSI content helps students evaluate scientific 

evidence and understand complex issues (e.g., energy crisis, global problems such as climate change, 
requiring solutions based on scientific and technological knowledge) (Jumadi & Dwandaru, 2023). As 

a result, these subjects are included in the physics curricula of many nations to increase students' 

comprehension of these subjects. As a result, SSIs are essential in physics education, as they improve 
students' ability to apply scientific knowledge to their daily lives. It enables them to find solutions to 

the complex problems faced by society with scientific approaches. For this reason, there is a place for 

SSI in physics education. By teaching SSI, students can deepen their scientific understanding and 

make more informed decisions for their societies (Aldahmash, Mansour, Alshamrani, & Almohi, 
2016). From this point of view, the teaching of SSI can be based on this; it can be stated that SSI has 

an essential position in physics education as it contributes to the holistic development of students 

(Novak & Treagust, 2022). However, studies reveal that students lack the necessary skills to decide 
about socioscientific problems. Educators must discuss or at least sufficiently handle these topics in 

their lessons. Considering that teachers educate individuals who will shape society, are knowledgeable 

about SSI, and are aware of risk factors, teachers themselves should be mindful of SSI and be 
conscious of these issues (Sadler, 2009). Proper direction from teachers through instructional 

programs can help with this. 

SSI in Curriculum and Textbooks 

Curricula and textbooks reveal how and in what form SSI takes place in the education and training 
environment. The education and training environment is created based on the curriculum, and the 

achievements in the curriculum are transferred to the classroom environment through textbooks. At 

this point, textbooks are defined as an essential part of the curriculum (Arık Güngör & Saraçoğlu, 
2023). Teachers follow the curriculum and use textbooks to create teaching approaches (McDonald, 

2016; Yapıcıoğlu & Kaptan, 2017). Curricula and textbooks are among the effective materials for 

students and teachers. Because students' learning can be realized through a well-designed curriculum 

and textbook (Arık Güngör & Saraçoğlu, 2023). In recent years, SSI has gained importance with its 
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support for many skills and has taken its place in curricula and textbooks (Leung, 2022). With the 

inclusion of SSI in curricula, teachers have started to be asked to design learning environments that 
will develop students' higher-order thinking skills, student-centred, based on research and inquiry, and 

include reasoning in a discussion environment, and to use them in teaching activities (Badeo & Duque, 

2022). At this point, the content of curricula and textbooks teachers use has started to play an even 
more critical role. Because it is known that the SSIs in the curriculum and textbooks constitute the 

reference point of teachers during teaching (Chou, 2021), it was thought that it was necessary to 

address how and to what extent the SSIs in the secondary physics course curriculum and textbooks, 

which are effective in students' learning and are expected to be compatible with each other, were 
addressed in the research. When the literature was examined, studies were found in which the 

secondary physics curriculum was reviewed in the context of SSI and other science curricula (Aydın 

& Silik, 2020; Et & Gömleksiz, 2021). Therefore, studies on how SSI is addressed in science curricula 
have also been found. For example, it has been stated that SSIs are included in science curricula to 

encourage students to make solutions and decisions supported by evidence-based arguments (Owen, 

Zeidler, & Sadler, 2017). Lee and Witz (2009) stated that SSIs are included in the science curriculum 
by highlighting the science-technology-society relationship that encourages students to participate in 

decision-making. In addition, Tsai (2018) stated that SSI is included in the curriculum by aiming for 

scientific competence in science and Thurrodliyah, Prihatin and Novenda (2020) focused on 

developing reasoning skills. In addition, in the literature, while there was a study in which science 
textbooks were examined in the context of SSI (Et, 2023), there was no study in which physics 

textbooks were reviewed in the context of SSI. Although studies investigating the impact of the 

science-technology-society relationship on society have been found in the literature (Lumpe & Beck, 
1996), it is known that these studies do not address content as comprehensively as SSI. Because SSI 

addresses a more comprehensive content by requiring ethical and moral evaluations (Fang, Hsu, & 

Lin, 2019), for this purpose, considering the need for a detailed analysis in terms of physics course, it 

was requested to examine the secondary physics curriculum and textbooks together in terms of SSI. 
Considering that the content of the textbooks is prepared in line with the curriculum, to conduct a 

qualified physics education study, curriculum materials such as the curriculum and textbooks were 

considered as a whole in the survey and handled comparatively together. In other words, the study 
sought to answer how SSI is reflected in the secondary physics curriculum and textbooks. With the 

examination, it was among the expectations that the textbook should be consistent with the content of 

the curriculum. Because it is known that textbooks should be prepared to reflect the curriculum 

(Doğan, 2021).  

Purpose of the Study 

It is stated that with the inclusion of SSI in the secondary physics course curriculum and textbooks, 

attention is drawn to the elements that concern society, students are allowed to express their opinions 
and experiences, and meaningful learning can occur. At this point, it is essential to determine how SSI, 

which is also a factor in achieving the goal of science literacy, is handled in the secondary physics 

curriculum and textbooks (Yenilmez Türkoğlu & Öztürk, 2019). The 2018 curriculum published by 
the Ministry of National Education (MoNE) includes 'Objectives', one of the curriculum elements, in 

detail. However, the content element is only included in the secondary physics curriculum as subject 

headings. Therefore, there is a need to examine the centrally used textbooks to make sense of the 
content pointed out by the objectives because the textbook's content is binding for all schools in 

Turkey. 

SSI was included in the secondary physics curriculum in Turkey for the first time in 2013 under basic 

skills with the statement "Perceives the relationship between Science-Technology-Society-
Environment and perceives the relationship between Science-Technology-Society-Environment, 

reasoning about SSI, discusses, poses problems and produces solutions." The 2018 curriculum’s 

importance continued to be emphasized among its basic philosophy and general objectives: "It is 
aimed to make inferences about socioscientific events related to the use of different energy sources" 

(MoNE, 2013; MoNE, 2018). In this context, as in the literature (Mohamad & Shaaban 2021), SSI is 

considered an essential context in the secondary physics curriculum in Turkey.  
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In line with all these statements, this study aims to comparatively evaluate the secondary physics 

curriculum (9th, 10th, 11th, and 12th grades) published in 2018 and the 9th, 10th, 11th, and 12th-grade 
physics textbooks approved by MoNE within the framework of this curriculum in terms of SSI. The 

sub-problems of the research are given below: 

1. What outcomes are related to SSI in the secondary physics (9th, 10th, 11th and 12th grades) 

curriculum published in 2018? 

2. What are the SSI activities in the 9th, 10th, 11th and 12th grade physics textbooks approved by 

MoNE? 

Method 

This study aimed to comparatively evaluate the secondary physics curriculum (9th, 10th, 11th and 

12th grades) published in 2018 and the 9th, 10th, 11th and 12th-grade physics textbooks approved by 

the MoNE within the framework of this curriculum in terms of SSI. For this purpose, the qualitative 
research method was utilized. With qualitative research method, it is desired to reveal the process, 

situation or understanding of the phenomena (Yıldırım & Şimşek, 2016).  

Data Source 

The data source of the study consists of the secondary physics curriculum published in 2018 and the 

MoNE secondary physics 9th, 10th, 11th and 12th-grade textbooks. The curriculum and textbook are 

provided to teachers and students by MoNE for use in the teaching process.  

The data source of the study, the Secondary Education Physics (9th, 10th, 11th and 12th grades) 
Curriculum published in 2018, was accessed through the MoNE Curriculum Monitoring and 

Evaluation System (https://mufredat.meb.gov.tr/ProgramDetay.aspx?PID=351) (MoNE, 2018). The 

MoNE secondary physics 9th, 10th, 11th and 12th-grade textbooks to be included in the study were 
accessed from https://ogmmateryal.eba.gov.tr/etkilesimli-kitaplar/fizik. The Education Information 

Network (EBA) is a social electronic content network established by the MoNE of the Republic of 

Turkey. At this point, four physics textbooks were included in the study, one textbook for each grade 

level on EBA. These textbooks: Secondary Physics 9 Textbook (Sever, Türeci, Atar, & Dağ, 2019), 
Secondary Physics 10 Textbook (Kaderoğlu, Kaya, Karaaslan, & Koç, 2021), Secondary Physics 11 

Textbook (Döyen et al., 2021) and Secondary Physics 12 Textbook (Çifci, Bozkurt, & Nalbant, 2022). 

The authenticity and originality of the data sources were confirmed by accessing them from their 
official websites. Primary sources related to the research topic were accessed (Sak, Şahin Sak, Şendil, 

& Nas, 2021). 

Data Analysis 

The study data sources were analysed through document analysis. Document analysis provides a 

systematic analysis of the content of written documents. The document analysis process in the 

research is detailed in Figure 1 (Yıldırım & Şimşek, 2016). 

 

Figure 1. Document Analysis Process in the Research 

A detailed explanation of the document analysis process is given below in Figure 1. 

1. The authenticity and originality of the sources were confirmed by accessing the data sources from 

their official websites.  

2. The obtained sources were analysed in detail and comparatively within the scope of descriptive 

analysis. 

3. The curriculum outcomes to be included in the analysis regarding SSI and the activities in the 

textbooks prepared in line with these outcomes were determined. While deciding on these learning 

outcomes and activities, SSI content expressions for discussion, generating ideas, inferring, 
interpreting, questioning and proposing solutions were considered. Because SSI inherently involves 

Accessing documents

Verifying the 
authenticity 

and originality 
of documents

Understanding 
documents

Analyzing the 
data

Utilization of 
data
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the skills expressed, the objectives and activities involving these skills were reviewed and included in 

the analysis after deciding whether they included SSI (Zeidler & Nichols, 2009).  

For example, “9.4.5.1. Evaluate renewable and non-renewable energy sources regarding advantages 

and disadvantages.” has an SSI in its content and is oriented towards interpretation and questioning, as 

stated by Zeidler and Nichols (2009), which was included in the analysis. This outcome statement 
corresponds to the activity in the textbook. Sample activity visual in the textbook (Sever et al., 2019, 

p. 203): 

Your Turn 23 

If you were the manager of your city, which source would you use to generate 
electricity for the town? Explain the reasons for your choice regarding cost, 

accessibility, ease of production, community, technology and environmental impacts. 

4. Tables were created to present the analysis in detail to the readers.  

5. The tables included the grade level, unit name, subject name, and outcome statements evaluated 

regarding SSI in the curriculum.  

6. Then, the relevant outcome statement and the SSI activity in the textbook were indicated in the 

tables.  

7. While sharing research results/data, research results were included in a way that would not harm or 

benefit the institutions, organisations or individuals in the documents. 

Validity and Reliability 

After the data collection and analysis process, two experts with doctoral degrees in physics education 

examined the written and visualized documents for the validity and reliability of the research. The data 

are observable, testable, and based on digital and printed sources. The experts examined the objectives 
and activities presented for evaluation in terms of the SSI, taking into consideration the characteristics 

of the SSI (having a scientific basis, requiring making choices or generating ideas at a personal/social 

level, involving value and ethical reasoning, being a current social issue from life, etc.) and the 

statements that are intended for discussion, generating ideas, making inferences, interpreting, 
questioning, and proposing solutions as stated by Zeidler and Nichols (2009) (Ratcliffe & Grace, 

2003). The experts first analysed each other independently. After the first analysis, the number of 

“agreements” and “disagreements” among the experts was calculated for the reliability of the research 
(Miles & Huberman, 1994). The percentage of agreement calculated due to the first coding was 96%. 

Then, the experts came together to compare the data obtained. The experts discussed the differences 

between their coding, and this process continued until 100% agreement was achieved (Yıldırım & 

Şimşek, 2016). The research data were finalized and presented to the readers in the findings section. 

Findings 

This study aimed to comparatively evaluate the secondary physics curriculum (9th, 10th, 11th and 

12th grades) published in 2018 in Turkey and the 9th, 10th, 11th and 12th-grade physics textbooks 
approved by the MoNE within the framework of this curriculum regarding SSI. In line with this 

purpose, two sub-problems were identified in the study, and the findings obtained for these problem 

statements are presented in detail below. 

Outcomes Related to SSI in the Secondary Physics Curriculum 

In the secondary physics curriculum (9th, 10th, 11th and 12th grades), 72 lesson hours were allocated 

for 44 objectives in six units in 9th grade, 72 lesson hours for 39 objectives in four units in 10th grade, 
144 lesson hours for 62 objectives in two units in 11th grade, and 144 lesson hours for 68 objectives in 

six units in 12th grade. The objectives in the secondary physics curriculum were examined in terms of 

SSI. The objectives include "discussing, generating ideas, making inferences, interpreting, 

questioning, offering solutions", among the skills expected by SSI (Zeidler & Nichols, 2009). The 

findings obtained in this context are explained in detail in Table 1. 
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Table 1.  

Outcomes Related to SSI In The Secondary Physics Curriculum   

Grade  Unit Name Topic Name Outcome 

9 

9.1.Introduction to 

Physical Science 

9.1.4. Science research 

centres  

9.1.4.1. Explains the importance of science 

research centres for physics. 

9.2.Matter and its 

Properties 

9.2.2. Resilience 9.2.2.1. Explains the concept of durability. 

9.4. Energy 9.4.4. Yield 9.4.4.2. Develop recommendations to increase 

the efficiency of a sample system or design. 

9.4. Energy 9.4.5. Energy Resources 9.4.5.1. Evaluate renewable and non-renewable 

energy sources regarding advantages and 

disadvantages. 

9.5.Heat and 

Temperature 

9.5.4. Energy Resources 9.5.4.1. Explains energy transmission pathways 

with examples. 

9.5. Heat and 
Temperature 

9.5.4. Energy transmission 
pathways and energy 

transmission rate 

9.5.4.3. Designs for the insulation of living 
spaces for energy conservation. 

 

9.5. Heat and 

Temperature 

9.5.4. Energy transmission 

pathways and energy 

transmission rate 

9.5.4.5. Develop projects for measures against 

global warming. 

10 

10.3. Waves 10.3.5. Earthquake Waves 10.3.5.2. Develop solutions to prevent loss of life 

and property damage caused by earthquake 

waves. 

11 
11.2. Electricity and 

Magnetism 

11.2.5. Alternating Current 11.2.5.2. Compares alternating current and direct 

current. 

12 

12.1.Circular 

Motion 

12.1.2. Rotational 

Translation Motion 

12.1.2.3. Explains the variables on which the 

kinetic energy of an object undergoing rotational 

and translational motion depends. 

12.2.Simple 

Harmonic Motion 

12.2.1. Simple Harmonic 

Motion 

12.2.1.4. Determines the variables on which the 

period depends in a spring and simple pendulum. 

12.4. Introduction 

to Atomic Physics 

and Radioactivity 

12.4.3. Radioactivity 12.4.3.3. Explains nuclear fission and fusion 

events. 

12.4. Introduction 

to Atomic Physics 
and Radioactivity 

12.4.3. Radioactivity 12.4.3.4. Explains the effects of radiation on 

living organisms. 

12.6. Applications 

of Modern Physics 

in Technology 

12.6.2. Semiconductor 

Technology 

12.6.2.4. Explains the operation of solar cells. 

Table 1 shows seven objectives at the 9th-grade level, one at the 10th-grade level, one at the 11th-

grade level and five at the 12th-grade level in the secondary physics curriculum were determined to be 

related to SSI by considering the objective descriptions. In total, 14 of the 213 objectives in the 
curriculum were found to be associated with SSI. Considering these learning outcome statements, the 

findings related to the second sub-problem of the study are presented in detail below. 

SSI Activities in Physics Textbooks 

In the study, 9th, 10th, 11th and 12th-grade physics textbooks approved by the MoNE were analysed 

regarding SSI, and the results obtained are given in Table 2. In Table 2, the type of activity and the 

SSI activity in the physics textbooks are provided in return for the outcome number of the outcome 
statement in the curriculum. The ones that were not named in the SSI activities were called by the 

researcher, considering the content of the activity. 

Table 2.  

Findings Related to SSI Activities In Physics Textbooks  
Outcome No Activity Type In Physics Textbooks SSI Activity 

9.1.4.1. Your Turn (p. 46) Scientific Discovery 
9.4.4.2. Your Turn (p. 196) Sustainable Living 

9.4.5.1.  Your Turn (p. 203) Energy Sources 
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Table 2 continuing  
Outcome No Activity Type In Physics Textbooks SSI Activity 

9.5.4.1. Your Turn (p. 241) Energy Sources 

9.5.4.3. Your Turn (p. 245) Energy Sources 

9.5.4.3. Your Turn (p. 246) Environmentally Friendly 

9.5.4.5.  Project (p. 250) Climate Change 

10.3.5.2.  Project (p. 173) Natural Disasters 
11.2.5.2.  Activities (p. 356) Scientists 

12.1.2.3. Research (p. 41) Electric Transportation Vehicles 

12.2.1.4. Research (p. 92) Energy Sources 

12.4.3.3.  Research (p. 177) Nuclear Armament 

12.4.3.4.  Research (p. 178) Radiation Effect 

12.6.2.4. Research (p. 239) Energy Sources 

As seen in Table 2, 14 activities with SSI content were identified in physics textbooks. It is seen that 

there is no activity in the textbook for each outcome statement in Table 1. In the secondary physics 
textbook, no SSI activity proposal was found for the outcome statement "9.2.2.1. Explains the concept 

of durability." under the subject title "9.2.2. Resilience". In addition, as stated in Table 1, it was 

determined that SSI activities were primarily included in the 9th-grade level. It was determined that 

SSI activities were primarily included in the textbooks under the 'it's your turn' title. 

Discussion and Conclusion 

In this study, the secondary physics curriculum and textbooks were comparatively evaluated regarding 
SSI. In line with the aim of the research, information about the current situation of the curriculum and 

textbooks in terms of SSI was obtained. As a result of the study, 14 acquisitions with SSI content were 

found. It was determined that the grade level with the most intense SSI content was 9th and then 12th. 

One acquisition and activity with SSI content was identified at the 10th and 11th grade levels. When 
the secondary physics curriculum and physics textbooks were examined comparatively by the 

researchers, it was observed that the 9th-grade physics textbook did not include any SSI activity in the 

9th-grade physics textbook in response to the socioscientific outcome statement "9.2.2.1. Explains the 
concept of durability." under the subject heading "9.2.2. Resilience " in the curriculum. Therefore, this 

study also revealed to what extent the textbooks were prepared according to the curriculum guidelines 

regarding SSI matter. In other words, this study demonstrated how the current educational reform is 
reflected in the textbooks. It is stated in the literature that this incompatibility between the textbook 

and the curriculum will negatively affect student achievement (Anderson & Krathwohl, 2001). It is 

argued that students' cognitive process skills develop directly to the curriculum and textbooks' 

objectives, teaching-learning processes, and assessment-evaluation steps. Therefore, it is emphasized 
that the harmony between the curriculum and textbooks is crucial for effectively realising the teaching 

process. In other words, it is stated that the higher this harmony is, the more achievements can be 

reached at the desired level (Kalender & Baysal, 2021). In addition, it can be stated that this kind of 
deficiency is mainly mentioned in the research because there is a centralized teaching system in 

Turkey (Koyunlu Ünlü & Şen, 2018). To put it more clearly, the 2018 curriculum published by MoNE 

includes 'objectives' among the curriculum elements in detail, and textbooks are developed and used to 

make sense of the content element these objectives point to. The content of the curriculum and 
textbooks is determined by MoNE, and these books are printed and distributed free of charge to school 

students. All students studying physics throughout the country complete their education through 

almost the same curriculum and textbooks. Therefore, teachers use the curriculum and textbooks as 
their primary sources. From this point of view, in Turkey's education and training environment, the 

content of textbooks has a significant role in achieving the goals of education and training, especially 

the curriculum (Yapıcıoğlu & Atabey, 2020). Therefore, as a result of this research, it was aimed to 
draw attention to the need to increase SSI activities in line with the aim of the physics curriculum by 

determining the deficiency in the textbook and revealing that there is limited space for acquisitions 

and activities with SSI content in teaching tools. This result expressed in the study is also supported by 

Mohamad and Shaaban (2021). In the literature, it is known that students' skills in explaining natural 
phenomena, problem-solving, critical thinking and scientific understanding will improve with SSI 

activities that are increased as a result of such studies or included in teaching (Doğan, 2021; Novak & 

Treagust, 2022). In addition, it is also stated in the literature that classroom environments dominated 
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by superficial science understanding should enable teachers to include comprehensive inquiry 

activities with the main teaching tools (Khine & Liu, 2017). In short, it is thought that education and 
training environments should be supported with powerful teaching tools and SSI content, with the 

findings of the literature supporting the research result. Therefore, it is believed that efforts should be 

made to place SSI context in most physics subjects. Jumadi and Dwandaru (2023) also support the 
research result and argue that teaching in an SSI context should be supported to understand physics 

topics that encourage understanding the effects of scientific developments on society. In this way, it is 

argued that the social and environmental consequences of issues such as energy production and 

consumption, energy crisis, climate change and nuclear technology, which have been on the agenda in 
recent years, can be addressed by students. In another respect, it is also emphasized that physics 

education provides the basic knowledge necessary to adapt to technological innovations.  

In addition, when the outcomes with SSI content stated in the research were analysed, it was seen that 
these outcomes were completed with the predicate expressions "explains the importance, develops 

suggestions, evaluates, designs, compares". By the nature of the SSI, it can be stated that this is an 

expected result. SSI requires students to acquire different skills with the developments and changes in 
science, technology, and society. Therefore, it comes to mind that curricula are being developed and 

updated by considering the need for individuals who question and produce in society with the 

outcomes of SSI content. For this reason, it is observed that individuals who explain, offer suggestions 

and evaluate are desired in the outcome statements (Et, 2023). In addition, with these updates in the 
curriculum, it is thought that the expectations from individuals are increasing daily by putting the 

existence and interaction of society and science in the foreground. This relationship concerns all 

subjects that have social importance in physics. Therefore, it comes to mind that the importance of the 
link established between physics subjects within the scope of knowledge and societal interaction is 

increasing daily (Chen & Xiao, 2021).  

In addition, it is thought that the recent addition of technology to the interaction of science and society 

and the realization of this questioning within the framework of science-society-technology has led to 
increased dilemmas and discussions on these issues (Yun et al., 2020). All the factors in this spiral 

affect the emergence of SSI and their frequent agenda in the education system. SSI is considered in the 

literature as an issue that concerns society, is scientific, can be discussed, and has an ethical context 
(Leung & Cheng, 2023). In line with all these statements, considering that SSI with multiple 

dimensions involves individuals in a scientific research process and that individuals make scientific 

decisions and find themselves in scientific discussions (Melton, Saiful, & Shein, 2022), it is thought 
that the use of SSI in curricula and textbooks will enable students to approach social problems 

sensitively and consciously while strengthening their scientific thinking skills. Therefore, it is believed 

that the integration of SSI into teaching tools will make science education more comprehensive and 

meaningful, and thus, students will be able to use scientific knowledge more effectively in their daily 

lives (Jumadi & Dwandaru, 2023; Salloum, 2021). 

Suggestions 

The inclusion of SSI in curricula and textbooks enables students to use scientific knowledge 
effectively in their daily lives, develop many skills, be sensitive to social problems and act as active 

citizens. Therefore, SSI has an essential place in education. It is known that the use of SSI in curricula 

and textbooks is becoming increasingly important to help students connect scientific knowledge to 
their daily lives and understand social contexts. Recent studies support this importance by revealing 

that renewed or updated curricula focus on scientific research and innovative skills (Atakan & Akçay, 

2022; Bayır & Kahveci, 2022). It is believed that this study will provide a perspective to the expert 

field educators who create the content of the physics curricula and textbooks to be updated.  

In this context, it was determined that there was a discrepancy between the secondary physics 

curriculum published in 2018 and the textbooks examined comparatively in terms of SSI at the 9th-

grade level. At this point, the researcher developed an SSI activity proposal to overcome the 
deficiency since there is no SSI activity in the textbook for the unit name '9.2. Matter and its 

Properties’, the subject name '9.2.2. Resilience' and outcome '9.2.2.1. Explains the concept of 

durability.' it was paid attention that the SSI activity suggestion developed by the researcher (see Table 
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3) was related to the outcome, related to daily life, necessary for humanity and society, and offered 

students the opportunity to discuss (Atabey, Topçu, & Çiftçi, 2018). 

Table 3.  

SSI Activity Suggestion 
Outcome No Activity Type SSI Activity 

9.2.2.1. Your Turn Urban Transformation 

With zoning permission, a new settlement centre will be created in a large area. Considering the growing 

population, state authorities prefer to build high-rise buildings in this area. However, scientists state that as the 

size of the buildings increases, unsolvable durability problems arise—the engineers who will work in this region 

state that durability is a prerequisite for building structures.  

 
If a house were to be built for you in this region, how would you react to the situation, considering durability? 

Explain. 

The suggestion in Table 3 was prepared as a discussion question. This SSI activity suggestion 

presented by the researcher can be considered a step towards eliminating the deficiency in the 9th-

grade physics textbook.  

In addition to this, some suggestions are given below by mentioning some critical issues in terms of 

SSI in a general framework and considering the secondary physics curriculum updated in 2024: 

1. Presenting a curriculum that includes objectives to support students' understanding of the social, 

environmental and ethical dimensions of scientific knowledge, 

2. Enriching physics textbooks with examples and activities involving SSI, 

3. Supporting meaningful learning by showing students how science can be related to daily life 

through textbooks enriched with SSI,  

4. The physics curriculum and textbooks should address issues such as social responsibility, 

environmental protection, and technology ethics, allowing students to apply their scientific thinking to 

social problems, 

5. The methods used in teaching SSI in the physics textbook include discussion, project-based 

learning, field studies and interactive simulations, 

6. Through these methods used in physics teaching, students are allowed to explore the social contexts 

of scientific knowledge and develop critical thinking skills, 

7. Provide support to teachers by including the integration of SSI into teaching and helpful teaching 

strategies in teacher handbooks, 

8. Linking SSI related to physics subjects with disciplines such as social sciences, mathematics, and 

technology can help students gain the ability to address and solve complex social problems. 

Finally, in future studies, it can be suggested to comparatively evaluate the secondary physics 

curriculum (9th, 10th, 11th and 12th grades) published in 2024 and the 9th, 10th, 11th and 12th-grade 
physics textbooks approved by MoNE within the framework of this curriculum in terms of SSI and to 

discuss the current situation with the results of this research. 
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