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Abstract  

The increasingly complex global challenges, such as climate change and social injustice, demand that science education integrate social and ethical 
perspectives. This research aims to examine the role of the application of socioscientific issues (SSI) in chemistry education and the challenges of 
its implementation in Indonesia. Using the systematic literature review (SLR) method, this study reviews 36 journals related to SSI in chemistry 
education. The analysis results show that the SSI-based approach has the potential to enhance students' understanding of chemical concepts and 
critical thinking skills, as well as to shape character and social awareness. However, challenges such as teacher readiness and resource limitations 
still hinder its implementation in Indonesia. Strategies to overcome these challenges include enhancing teacher training and developing contextual 
curricula. The application of SSI in chemistry education can improve the quality of education and prepare students to face social and environmental 
challenges in the future.   

Keywords: Roles, Challenges, Socioscientific Issues, Chemistry Learning 

INTRODUCTION 

The era of globalization has brought advancements in science and technology that affect various aspects of 
human life, including in the field of education (Avsar Erumit & Akerson, 2023). The challenges faced by the 
global community in the context of education today are becoming increasingly complex and interconnected. 
Issues such as climate change, social injustice, and health crises have become major challenges that require a 
deep understanding of science and technology (Apollo & Mbah, 2021; Stacey et al., 2018; Prentice et al., 2024). 
This knowledge must be applied in ethical and responsible decision-making. Therefore, science education must 
go beyond merely mastering scientific concepts by integrating relevant social and ethical perspectives (Ammon 
et al., 2022). This effort is crucial to equip the younger generation with the skills needed to create innovative 
and sustainable solutions to global challenges. Therefore, an educational approach that connects science with 
social issues becomes very relevant (Kruit et al., 2024). 

Chemistry is closely related to everyday life, so various environmental issues can be connected to chemistry 
education. Issues such as waste management, the use of hazardous chemicals, and the energy crisis can be made 
significant learning contexts (Yacout & Hassouna, 2016; Khare et al., 2023; Boonanunt et al., 2024). An 
approach that links learning with real societal issues helps students understand scientific concepts while also 
fostering awareness of the importance of environmental preservation. Socio-scientific issues serve as a strong 
foundation for developing scientific understanding that is relevant to everyday life because the approach of 
linking learning with real issues in society helps students to comprehend scientific concepts while also fostering 
awareness of the importance of environmental conservation (Kärkkäinen et al., 2017; Rahmawati et al., 2023). 

The socio-scientific issues-based learning approach allows students to connect their scientific knowledge with 
real-world problems faced by society, such as the impact of technology on the environment, science-based 
decision-making, and public health issues. Through this approach, students can be encouraged to develop 
important skills such as critical thinking, decision-making, and complex problem-solving (Viehmann et al., 2024; 
López-Fernández et al., 2022). Learning based on socio-scientific issues is not only socially relevant but also 
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provides a context that enriches students' learning experiences. As a result, students not only become recipients 
of information but also actively participate in the learning process, encouraging them to become responsible 
and competitive citizens in the global era (Georgiou & Kyza, 2023). 

In general, socio-scientific issue-based learning can be applied in various disciplines to encourage students to 
understand the relationship between science, technology, society, and the environment (STSE). In science 
education, this approach allows students to explore the impact of science on everyday life by considering moral 
and ethical aspects (Ammon et al., 2022). When specifically applied to chemistry education, socio-scientific 
issues such as chemical waste management, the utilization of renewable energy, and the impact of chemicals on 
health can be the main focus. This approach not only strengthens the understanding of chemical concepts but 
also encourages students to develop awareness of social and environmental responsibilities arising from the 
application of chemistry (Susilawati et al., 2021). 

The socioscientific issues (SSI) approach has developed as one of the effective strategies in science education. 
This approach focuses on controversial issues that have social impacts and require scientific understanding for 
ethical decision-making. SSI provides students with the opportunity to develop critical thinking skills, scientific 
ethics, and the ability to solve complex problems (Viehmann et al., 2024). In chemistry education, the SSI 
approach offers great potential to bridge abstract concepts with real-world applications (Passos Sá et al., 2013). 
For example, issues such as waste management, the use of renewable energy, and the impact of chemicals on 
health become relevant topics to be studied through the SSI approach. Thus, chemistry education is not only 
oriented towards theoretical understanding but also towards practical applications that benefit society 
(Dishadewi et al., 2020). 

Over the past decade (2014–2024), research related to socioscientific issues (SSI) in chemistry education has 
shown a significant upward trend. This reflects a growing awareness of the importance of connecting chemistry 
education with relevant social issues, such as the environment, health, and technology. Based on the background 
that has been previously explained, a systematic and comprehensive study is needed to identify the role of SSI 
in chemistry education, evaluate its impact, and uncover the challenges and opportunities of its implementation. 
Therefore, the author is interested in conducting research that reviews various articles on SSI in chemistry 
education. This study aims to deeply understand how SSI can be effectively applied to enhance students' 
understanding, critical thinking skills, and social awareness, as well as to provide strategic recommendations for 
the development of a more contextual and globally relevant chemistry curriculum. 

RESEARCH METHOD 

This research uses the systematic literature review method to explore the role of socioscientific issues (SSI) in 
chemistry education. This method aims to understand how SSI can contribute to improving students' 
understanding of chemical concepts, developing critical thinking skills, and enhancing social awareness. In 
addition to the role of SSI, this research also analyzes the challenges faced in its implementation, particularly in 
the context of chemistry education in Indonesia. The focus is to understand the role of SSI as a contextual 
learning approach relevant to global issues, as well as to evaluate best practices in its implementation. 

Here is an overview of the stages of article selection using the PRISMA method in this SLR research: 
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Figure 1. Article Selection Mechanism 

The literature selection process begins with the collection of articles using the Scopus website. The collected 
articles were selected based on inclusion criteria that included the relevance of the topic to the application of 
socioscientific issues (SSI) in chemistry and education, as well as publications from the last ten years (2014-
2024). Articles that do not meet the inclusion criteria, such as those that do not focus on chemistry and 
chemistry education or do not cover socio-scientific issues, are excluded from further analysis. Qualified 
literature is then screened to ensure the quality of methodology and the accuracy of research results. Here are 
the guidelines for inclusion and exclusion criteria in selecting the journals to be analyzed: 

Table 1. List of Inclusion and Exclusion Criteria Guidelines for Journal Selection 

Criteria Inclusion Criteria Exclusion 

An article that focuses on the application of SSI in chemistry 
learning. 

Articles that only discuss SSI outside the context of chemistry 
education. 

Articles that can be accessed Article not accessible 

Full article Articles that do not include empirical data or implementation 
descriptions. 

After data collection, the selected articles were analyzed using thematic analysis and narrative synthesis methods 
(Yanto et al., 2024). This process involves grouping articles based on topics, methodologies, and key findings 
related to the application of socioscientific issues (SSI) in chemistry and learning. Literature evaluation is 
conducted to ensure the relevance and quality of the studies, as well as to identify SSI opportunities in 
supporting more effective chemistry learning. From this selection process, 36 relevant journals were identified 
that will be further discussed in the analysis, providing in-depth insights into how SSI can be integrated into 
the chemistry curriculum and its impact on student understanding. Here is the list of reviewed journals that can 
be seen in Table 2: 
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Table 2. List of reviewed articles 

No Code Writer Focus on socioscientific issues (SSI) 

1 A1 (Boonanunt et al., 2024) SSI's approach to integrating social issues with chemistry learning. 

2 A2 (Sulistina & Samudra Mutiara Hasanah, 
2024) 

SSI development through augmented reality (AR) technology. 

3 A3 (L et al., 2024) Implementation of SSI in chemistry education learning to improve social and 
character aspects. 

4 A4 (Maciejowska, 2024) Implementation of SSI through MOOC and blended learning in the context of 
chemistry learning. 

5 A5 (Cabello et al., 2024) The socioscientific issues (SSI) approach is applied through teaching contextual 
and responsive as well as the use of podcasts as pedagogical tools 

6 A6 (Hanifha et al., 2023) Socioscientific issues (SSI) approaches are applied to improve scientific literacy 
and environmental awareness. 

7 A7 (Ambrogi & Eilks, 2023) 
 

Socioscientific issues (SSI) approach applied through chemistry learning 

8 A8 (Fitria et al., 2023) The socioscientific issues (SSI) approach is applied to develop students' 
argumentation skills in the context of environmental, societal, and economic 
dimensions. 

9 A9 (Martins do Vale et al., 2023) The socioscientific issues (SSI) approach applied to analyze the argumentative 
cycle in student texts with a focus on social and scientific dimensions 

10 A10 (Rahayu & Rosawati, 2023) Instrument test based on socioscientific issues (SSI) 

11 A11 (Rahmawati et al., 2023) Socioscientific issues (SSI) approach applied in chemistry learning 

12 A12 (G. Silva & Queiroz, 2023) QSC (Questioning, Scaffolding, Collaboration) strategy in learning chemistry 

13 A13 (Lee & Jiin, 2022) Semantic mapping strategies are applied to help students understand the 
relationships between concepts. 

14 A14 (Suparman et al., 2022) Instrument for measuring students' attitudes towards socioscientific issues (SSI) 

15 A15 (Rietz et al., 2022) The socioscientific issues (SSI) approach applied 

16 A16 (Arif et al., 2022) 
 

The socioscientific issues (SSI) approach applied to study the influence of literacy 
environments on public and civil servants towards clean production in the river 
area 

17 A17 (Mendonça & Vargas, 2022) QSC (Questioning, Scaffolding, Collaboration) contribution used to expand 
thinking in moral considerations in context ethics among relativism culture  

18 A18 (Zidny & Eilks, 2022) 
 
 

An environmentally friendly extraction method (microwave) was applied in 
chemistry learning using an online learning management system (SPADA) and 
Google Meet during the pandemic 

19 A19 (Saija et al., 2022) OE3C-based approach to local socioscientific issues (SSI). 

20 A20 (Occelli et al., 2022) learning based on socioscientific issues (SSI). 

21 A21 (Rietz et al., 2021) The socioscientific issues (SSI) approach is applied to teach argumentation in the 
context of socio-scientific issues. 

22 A22 (Nida et al., 2021) Socioscientific issues (SSI) approach applied to chemistry education 

23 A23 (Wahyuni et al., 2021) Socioscientific issues (SSI) approach applied in the EDI-SSI learning model 

24 A24 (Rahayu, 2021) Socioscientific issues (SSI) approach applied in the learning model 

25 A25 (Davis, 2021) Socioscientific issues (SSI) approach applied in adult learning 

26 A26 (Bambut & Rahayu, 2020) Socioscientific issues (SSI) approach applied through collaborative argumentation 
patterns in group learning 

27 A27 (Zamakhsyari & Rahayu, 2020) Socioscientific issues (SSI) approach used as a context in solving unstructured 
problems 

28 A28 (Rahayu et al., 2018) Socioscientific issues (SSI) approach applied in inquiry-based chemistry learning 

29 A29 (Morales‐Doyle, 2018) Approach/socioscientific issues (SSI) applied to examine the relationship between 
science learning and social agency 

30 A30 (Bernard & Albert, 2018) Socioscientific issues (SSI) approach applied in biology learning 

31 A31 (S.-Y. Chen & Liu, 2018) Socioscientific issues (SSI) approaches are applied using web technology to teach 
argumentation related to environmental issues 

32 A32 (Rahayu, 2017) Using SSI to enhance 21st -century skills 

33 A33 (Itzek‐Greulich & Vollmer, 2017) Use of social and scientific issues in learning contexts. 

34 A34 (Blonder et al., 2016) Comparison of RRI dimensions with SSI studies. 

35 A35 (RR da Silva et al., 2015) Discussion of the social and environmental impacts of sunscreen use. 

36 A36 (Belova et al., 2015) SSI on climate change and decision-making. 

RESULTS AND DISCUSSION 

The Role of SSI Integration in Chemistry Learning 

Based on the literature analysis conducted, it was found that the socioscientific issues (SSI) approach is an 
effective strategy for integrating science with relevant social issues. Findings from various articles indicate that 
this approach not only focuses on understanding scientific concepts but also encourages students to reflect on 
the social, ethical, and environmental impacts of the scientific decisions they study. Thus, SSI has proven to 
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play an important role in equipping students with the skills necessary to face real-world challenges, particularly 
in the context of chemistry education. As for the details regarding the list of article groupings on SSI, they can 
be seen in the following Table 4: 

Table 4. List of Grouping of Articles on SSI 

Group SSI Discussion Article Code Amount % 

Development and Implementation of SSI in Chemistry 
Learning 

A1, A3, A4, A7, A13, A23, A24, A25, A28, A29, 
A30 

11 31% 

Developing Critical Thinking and Argumentation Skills A8, A9, A16, A19, A27, A32 6 17% 

Use of Technology for SSI Learning A2, A12, A18, A31 4 11% 

SSI Evaluation and Impact A10, A14, A16, A34 4 11% 

Developing Student Engagement and Social Awareness A5, A6, A11, A16, A19, A20,  7 19% 

Issue Environment and Sustainability A18, A22, A35, A36 4 11% 

Total    36 100% 

Development and Implementation of SSI in Chemistry Education 

The development and implementation of the socioscientific issues (SSI) approach in chemistry education is a 
strategic step aimed at linking chemical concepts with relevant and current issues (Boonanunt et al., 2024). This 
approach emphasizes the importance of integrating chemistry theory with practical applications in the context 
of everyday life (Bernard & Albert, 2018). The introduction of topics such as waste management, the use of 
renewable energy, and the impact of chemicals on health provides students with the opportunity to see how 
chemistry functions in solving problems faced by society (Ambrogi & Eilks, 2023). 

In this context, SSI not only serves as a tool for teaching chemistry concepts but also as a method to enhance 
student engagement in the learning process. Linking the subject matter with real-world issues makes students 
more motivated and active in learning (Rahayu, 2021; Boonanunt et al., 2024). They are encouraged to conduct 
research, engage in discussions, and collaborate in solving complex problems, which in turn can enhance their 
understanding of the subject matter (Rahayu et al., 2018). 

Literature analysis shows that the application of SSI in chemistry education can enhance students' conceptual 
understanding (Lee & Jiin, 2022). The integration of relevant social issues allows students not only to learn 
chemistry theory but also to apply it in a broader context (Wahyuni et al., 2021; Rahayu, 2021). This helps 
students develop critical and analytical thinking skills, which are very important in facing scientific and social 
challenges in the future (Maciejowska, 2024). 

In addition, the SSI approach also provides space for students to explore various perspectives and solutions to 
the issues faced. In this way, students learn to appreciate the complexity of problems and the importance of a 

multidisciplinary approach in finding solutions (Morales‐Doyle, 2018; Rahayu et al., 2018). Therefore, the 
development and implementation of SSI in chemistry education not only enrich the students' learning 
experience but also prepare them to become more critical and innovative thinkers in facing real-world 
challenges (L et al., 2024; Davis, 2021). 

Here is Table 5 presenting the categorization of articles on environmental and sustainability issues in the context 
of socioscientific issues (SSI):  

Table 5. List of SSI Development and Implementation Article Groupings 

Group Article Code Information Grouping 

Integration of Social Issues in Chemistry Learning A1 Integration of issues social 

A3 Integration of issues social 

A7 Integration of issues social 

Learning Models and Strategies in SSI A4 Learning model 

A13 Learning strategies 

A23 Learning model 

A24 Learning model 

A25 Learning model 
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Implementation of SSI in Inquiry-Based Learning A28 Learning based on investigation 

A29 Learning based on investigation 

A30 Learning based on investigation 

Development of Critical Thinking and Argumentation Skills 

The socioscientific issues (SSI) approach plays a crucial role in developing students' critical thinking and 
argumentation skills, which are very important in the context of 21st-century education (Rahayu, 2017). In this 
category, there are six articles that discuss how SSI can be used to train students in developing critical thinking 
skills and evidence-based arguments, as well as considering various perspectives on controversial issues. The 
critical thinking and argumentation skills developed through SSI contribute to the character formation of 
students (Fitria et al., 2023). The involvement in discussions that encompass ethical values and social 
responsibility teaches students to consider the impact of their decisions on others and the environment. This 
helps them become more empathetic and responsible individuals, capable of making positive contributions to 
society (Fitria et al., 2023; Martins do Vale et al., 2023). 

Additionally, SSI also encourages students to think critically about the information they receive (Rahayu, 2017; 
Zamakhsyari & Rahayu, 2020; Saija et al., 2022). In an era of abundant information, the ability to evaluate the 
accuracy and credibility of information sources becomes very important (Saija et al., 2022). Through the analysis 
of socio-scientific issues, students are trained to identify bias, evaluate arguments, and distinguish between facts 
and opinions (Fitria et al., 2023). These skills are not only beneficial in an academic context but also in everyday 
life, where students must make informed decisions about issues that affect them and society (Arif et al., 2022). 

Overall, the SSI approach in chemistry education not only strengthens students' scientific understanding but 
also equips them with critical thinking and argumentation skills necessary to face complex challenges in the 
modern world. Students are engaged in discussions about controversial issues while being guided to construct 
evidence-based arguments, thereby shaping a generation with strong scientific knowledge as well as critical 
thinking and responsible decision-making skills (Zamakhsyari & Rahayu, 2020). Literature analysis shows that 
these critical thinking and argumentation skills are crucial for preparing students to face real-world challenges, 
where decisions often involve scientific and ethical considerations. 

Here is Table 6 presenting the categorization of articles on environmental and sustainability issues in the context 
of socioscientific issues (SSI): 

Table 6. List of Grouping of Articles on Developing Critical Thinking and Argumentation Skills 

Subgroup Article Code 

Development Skills Argumentation A8 

A9 

A16 

Learning Models for Critical Thinking Skills A19 

A27 

A32 

The Use of Technology for SSI Learning 

The use of technology in socioscientific issues (SSI) education offers significant new opportunities to enhance 
student engagement and the effectiveness of the learning process. The use of technology such as augmented 
reality (AR) and online learning platforms allows students to explore social and scientific issues interactively 
and more engagingly (Sulistina & Samudra Mutiara Hasanah, 2024; G. Silva & Queiroz, 2023; Zidny & Eilks, 
2022; Rietz et al., 2021). This technology allows students to not only receive information passively but also 
actively participate in their learning. Through AR, for example, students can see visual representations of 
complex concepts, helping them better understand the relationship between theory and practice (Sulistina & 
Samudra Mutiara Hasanah, 2024). 
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In this study, there are four articles that delve deeply into the use of technology in the context of SSI. The 
articles provide diverse insights on how technology can be integrated into learning to enhance student 
engagement. Moreover, technology provides students with access to explore a wider and more diverse range of 
information. They can access various resources, including articles, videos, and discussion forums, which enrich 
their learning experience (G. Silva & Queiroz, 2023). The availability of this access encourages students to 
conduct more in-depth research and develop a comprehensive understanding of the issues discussed. In 
addition, this access also allows students to deepen their understanding of certain topics and stay informed 
about the latest developments in the fields of science and technology (S.-Y. Chen & Liu, 2018). Thus, 
technology not only enriches students' learning experiences but also helps them become more independent and 
proactive learners (Sulistina & Samudra Mutiara Hasanah, 2024). 

Overall, the integration of technology in SSI-based learning provides a more interactive and engaging learning 
experience for students. This approach not only enhances students' motivation and interest in chemistry 
learning but also prepares them to become individuals who are better equipped to face challenges in an 
increasingly complex and interconnected world (Sulistina & Samudra Mutiara Hasanah, 2024). Therefore, the 
role of technology is crucial in enhancing the effectiveness of SSI in science education, creating a generation 
that not only possesses deep scientific knowledge but also the skills needed to make positive contributions to 
society (S.-Y. Chen & Liu, 2018). 

Here is Table 7 presenting the categorization of articles on environmental and sustainability issues in the context 
of socioscientific issues (SSI): 

Table 7. List of Article Groupings Use of Technology for SSI Learning 

Subgroup Article Code Theme 

Use Augmented Reality (AR) Technology A2 AR technology 

Learning Strategies Based on Technology A12 Learning strategies 

Use of Technology in Online Learning A18 Online learning 

Using Web Technologies for Argumentation A31 Web technology 

Evaluation and Impact of SSI 

The evaluation and impact of the socioscientific issues (SSI) approach in learning are very important for 
understanding its effectiveness. This evaluation process includes the use of SSI-based test instruments and the 
measurement of students' attitudes towards socio-scientific issues, which can provide deep insights into how 
students respond to and apply the knowledge they have gained (Suparman et al., 2022). Systematic evaluation 
allows educators to identify aspects of teaching that require improvement and to design more effective strategies 
for teaching SSI (Hernández-Villafaña & Luna, 2023).  

Based on the analysis of the article, there are several studies that discuss the instruments used to measure SSI. 
These instruments include various forms of evaluation, such as SSI-based tests designed to assess students' 
conceptual understanding, as well as attitude assessments that measure students' responses to socio-scientific 
issues (Suparman et al., 2022; Rahayu & Rosawati, 2023). Some articles also highlight the importance of the 
validity and reliability of the instruments, ensuring that the evaluation tools used can provide accurate and useful 
data. The selection of the appropriate instruments enables educators to be more effective in evaluating students' 
academic understanding as well as measuring the impact of learning on their social awareness (Abdelrahman, 
2020).  

In addition, several articles also discuss the impact of implementing SSI in the context of scientific literacy. This 
approach not only enhances students' understanding of scientific concepts but also helps them develop the 
ability to read, analyze, and evaluate scientific information. Thus, students become more capable of 
understanding and participating in discussions related to complex scientific issues (Arif et al., 2022).  
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With proper evaluation, educators can assess not only students' academic understanding but also the impact of 
learning on their social awareness and responsibility towards the issues faced by society (Arif et al., 2022). 
Literature analysis shows that the SSI approach is not only beneficial for enhancing students' academic 
understanding but also indirectly contributes to the formation of a more caring attitude towards social and 
environmental issues. Thus, the evaluation and impact of the SSI approach become key to ensuring that 
students not only acquire scientific knowledge but also the skills and attitudes necessary to contribute positively 
to society. Effective evaluation can help create a more responsive and relevant learning environment, thereby 
maximizing the benefits of the SSI approach in education (Blonder et al., 2016).  

Here is Table 8 presenting the categorization of articles on environmental and sustainability issues in the context 
of socioscientific issues (SSI): 

Table 8. List of SSI Evaluation and Impact Article Groupings 

Subgroup Article Code Theme 

Instrument Evaluation SSI-Based A10 Instrument evaluation 

A14 Instrument evaluation 

The Impact of SSI Implementation in Learning A16 Impact SSI implementation 

A34 Impact SSI implementation 

Development of Student Engagement and Social Awareness 

Student involvement in socioscientific issues (SSI) learning is crucial for building strong social awareness 
(Hanifha et al., 2023). This approach encourages students to actively engage in issues that affect their 
communities, such as social justice, public health, and ethics in science. Through contextual and responsive 
teaching methods, students can understand the relevance of their learning in everyday life. For example, when 
students are invited to analyze the impact of health policies or ethical issues in scientific research, they not only 
learn about scientific concepts but also understand how these issues affect society at large (Cabello et al., 2024; 
Saija et al., 2022). 

This involvement also creates opportunities for students to collaborate with their peers on projects related to 
social issues. Through group discussions and project-based activities, students can share perspectives and 
experiences, which in turn enriches their understanding of the complexities of the issues faced by society (Saija 
et al., 2022). The aspect of collaboration among students is very important in this context, because through 
cooperation, they learn to appreciate different perspectives and develop effective communication skills (Occelli 
et al., 2022). For example, in a project that discusses social justice issues, students can be divided into small 
groups to conduct research, formulate solutions, and present their findings. This process not only enhances 
their understanding of the subject matter but also builds trust and responsibility among group members 
(Cabello et al., 2024). 

Literature analysis shows that student involvement in social issues not only enhances their understanding of the 
subject matter but also shapes their character and positive social values (Belova et al., 2015). Students who are 
involved in SSI learning tend to develop empathy, a sense of responsibility, and awareness of their roles as 
members of society. The social awareness that emerges from SSI learning encompasses a deeper understanding 
of social dynamics, injustices, and the challenges faced by various groups in society. As a result, students learn 
to become individuals who are more sensitive to broader social issues, not just those related to the environment 
(Belova et al., 2015; Rietz et al., 2022; Rahmawati et al., 2023). 

Furthermore, student involvement in social issues can motivate them to take real action outside the classroom. 
For example, students who learn about social justice might be inspired to participate in awareness campaigns 
or volunteer activities in their community. Learning does not stop in the classroom but also extends to actions 
that can have a positive impact on society in this way (Ferrari & Chapman, 2014; Cabello et al., 2024). Therefore, 
the SSI approach not only serves to enhance academic knowledge but also to shape individuals who are more 
socially aware and active in creating positive change in their environment (Rietz et al., 2022). Student 
engagement in SSI learning becomes key to building a generation that not only has strong scientific knowledge 
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but also a commitment to important social issues (Böttcher & Meisert, 2013; Belova et al., 2015; Occelli et al., 
2022). 

Here is Table 9 presenting the categorization of articles on environmental and sustainability issues in the context 
of socioscientific issues (SSI): 

Table 9. List of Grouping of Articles on Developing Student Engagement and Social Awareness 

Subgroup Article Code Theme 

Approach Contextual and Responsive A5 Involvement student 

A19 Involvement student 

Environmental Literacy and Social Awareness A6 Literacy environment 

A15 Awareness social 

A36 Awareness social 

Student Involvement in Social Issues A11 Involvement student 

A20 Involvement student 

Environmental and Sustainability Issues 

Environmental and sustainability issues are the main focus in the socioscientific issues (SSI) approach, 
considering the global challenges currently faced, such as climate change, biodiversity loss, and pollution. There 
are four articles that discuss SSI in this context, providing in-depth insights into how education can be directed 
to address environmental issues. This approach invites students to explore the impact of human activities on 
the environment, as well as the importance of sustainable decision-making in social and scientific contexts 
(Sanchez et al., 2024). Discussion of issues such as natural resource management allows students to understand 
how daily actions, such as energy use, water consumption, and waste management, contribute to larger 
environmental problems (Belova et al., 2015; R. R. da Silva et al., 2015; Rahayu et al., 2018; Nida et al., 2021). 

Contextual learning invites students to analyze data and information related to environmental issues, so they 
can see the direct relationship between science and sustainability practices. For example, in learning about 
climate change, students can study how greenhouse gas emissions from industrial and transportation activities 
affect global temperatures and extreme weather. Understanding this relationship, students not only learn about 
scientific concepts but also become aware of their responsibilities as individuals and members of society in 
preserving the environment (R. R. da Silva et al., 2015). 

Literature analysis shows that education focused on environmental issues not only raises students' awareness 
but also prepares them to become active agents of change in society (Nida et al., 2021). Students who engage 
in SSI learning tend to develop a proactive attitude towards environmental issues, such as participating in 
recycling programs, waste reduction campaigns, or conservation initiatives. Additionally, they also learn to think 
critically about existing policies and practices, as well as consider more sustainable alternatives (Belova et al., 
2015; Rahayu et al., 2018; Wang et al., 2018). 

Thus, the SSI approach that emphasizes environmental issues and sustainability plays a crucial role in shaping 
a generation that not only has strong scientific knowledge but also a commitment to creating positive change 
(Nida et al., 2021). Education that integrates environmental issues into the curriculum helps students 
understand the complexity of the challenges faced by this planet and encourages them to take responsible 
actions (Rahayu et al., 2018). The active involvement of students in sustainability issues enables them to become 
future leaders who can tackle global challenges with innovative and sustainable solutions (Mkhitaryan & 
Sargsyan, 2024). 

Here is Table 10 presenting the categorization of articles on environmental and sustainability issues in the 
context of socioscientific issues (SSI): 
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Table 10. List of Grouping of Articles on Environmental and Sustainability Issues 

Subgroup Article Code Theme 

Impact Environment and Sustainability A35 Impact environment 

A36 Sustainability 

Implementation of SSI in Environmental-Based Learning A28 Learning based on environment 

A22 Chemistry and sustainability education 

Challenges of SSI Implementation in Chemistry Education in Indonesia 

Although the socioscientific issues (SSI) approach offers many advantages in enhancing students' understanding 
and critical thinking skills, its implementation in chemistry education still faces several significant challenges 
(Cabello et al., 2024). Based on the analysis of the article conducted, one of the main obstacles identified is the 
readiness of teachers to integrate social issues into the chemistry curriculum. Many teachers feel less confident 
and do not have adequate skills to manage discussions involving complex and controversial issues. This may 
be due to a lack of adequate professional training in teaching SSI, as well as uncertainty about how to connect 
chemistry material with relevant social issues (Bernard & Albert, 2018; Nielsen, 2020; L. Chen & Xiao, 2021). 

These concerns often make teachers hesitant to adopt the SSI approach in their teaching. They may feel 
uncomfortable discussing topics that could spark debate, such as climate change, the use of hazardous 
chemicals, or ethics in scientific research. This uncertainty can hinder productive discussions in the classroom, 
which should be one of the key components of SSI-based learning (Bambut & Rahayu, 2020). Without proper 
support and training, teachers may prefer to stick to more comfortable traditional teaching methods, even 
though they are less relevant to the challenges faced by students today (Metwally, 2021). 

Moreover, the limitation of learning resources is also a common obstacle encountered in the implementation 
of SSI (Cabello et al., 2024). Many schools may not have access to relevant teaching materials or the resources 
needed to support issue-based learning. For example, the lack of access to technology, such as augmented 
reality devices or digital platforms, can limit students' ability to engage in interactive and engaging learning. In 
addition, teaching materials that do not cover current socio-scientific issues can make it difficult for teachers to 
relate chemistry concepts to relevant social contexts (Sulistina & Samudra Mutiara Hasanah, 2024). 

These limitations can result in an inadequate learning experience for students, which in turn can reduce the 
effectiveness of the SSI approach. Without adequate resources, students may not be able to access the 
information needed to understand complex issues, and classroom discussions may not be as productive as 
expected (Cabello et al., 2024). Therefore, it is important for educational institutions to provide the necessary 
support, both in the form of training for teachers and access to relevant resources (Choi & Lee, 2021; Mang et 
al., 2021). 

Overall, the challenges in implementing SSI in chemistry education include teacher readiness and the limitations 
of learning resources (Cabello et al., 2024; Bernard & Albert, 2018; Bambut & Rahayu, 2020). Collaborative 
efforts between curriculum developers, educational institutions, and the government are crucial to ensure that 
teachers receive the necessary training and support to effectively integrate SSI (Nielsen, 2020; L. Chen & Xiao, 
2021; Metwally, 2021). Overcoming these obstacles allows for a more effective implementation of the SSI 
approach, thereby providing students with more meaningful and relevant learning experiences, and preparing 
them to become more critical and responsible individuals in facing social and environmental issues in the future. 

CONCLUSION 

This research emphasizes the importance of integrating socioscientific issues (SSI) into chemistry education to 
connect chemical concepts with relevant social issues, such as environmental and health problems. This 
approach has several important roles, including enhancing students' critical thinking skills and argumentation 
abilities, encouraging the development of active engagement in learning, and increasing social awareness of 
global issues. In addition, SSI also helps students understand the relationship between chemistry concepts and 
environmental and sustainability issues, making learning more contextual and meaningful. However, the 
implementation of SSI-based learning still faces challenges, especially in terms of teacher readiness and the 
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limited availability of supporting resources. Many teachers feel less confident and not skilled enough to guide 
discussions on complex issues, which can affect the success of implementing SSI in the classroom. 
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