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Abstract 

Physics learning in the 21st century requires instructional approaches that develop students’ conceptual 

understanding while fostering their ability to analyze and make informed decisions regarding complex real-world 

issues. The Socio-Scientific Issues (SSI) approach has emerged as a promising strategy for connecting physics 

concepts with social and environmental contexts. This study aims to systematically examine the application of the 

Socio-Scientific Issues (SSI) approach in physics learning during the period 2015–2025. Specifically, this study 

identifies topic trends, learning models, the implementation of the SSI approach, and its impact on the physics 

learning process. The method used is a Systematic Literature Review (SLR) following the PRISMA (Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses) guidelines. Data were collected from the 

ScienceDirect and Google Scholar databases using the keywords "Learning Outcomes", "Physics Learning", and 

"Socio-Scientific Issues". A total of 22 articles met the inclusion criteria and were included in the final synthesis. 

The results indicate that climate change is the most frequently addressed topic in implementing the SSI approach 

in physics learning, with junior high school being the dominant educational level represented in the reviewed 

studies. Furthermore, the SSI approach has proven effective in improving students' scientific argumentation skills 

and strengthening their understanding of physics concepts in real-life contexts. These findings suggest that 

integrating socio-scientific issues into physics learning provides a meaningful and contextual strategy for 

enhancing science education. 
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INTRODUCTION 

21st-century education demands the development of students' skills not only in the cognitive domain 

but also in critical thinking, decision-making, and social awareness (Kennedy & Sundberg, 2020; Malik, 

2018). In this context, science learning, especially physics, plays an important role in equipping students 

to understand natural phenomena and simultaneously respond to global topics (Adebisi, 2016). 

However, the approach to learning physics in secondary schools still focuses on conceptual and 

mathematical aspects; the relationship between physics concepts and social reality is often ignored 

(Bao & Koenig, 2019; Bigozzi et al., 2018). This makes it difficult for students to know the relevance of 

physics in everyday life (Reddy & Panacharoensawad, 2017; Santyasa et al., 2020). 

The Socio-Scientific Issues (SSI) approach opens up opportunities to link physics concepts to global 

issues such as climate change, renewable energy, and information technology (Siribunnam et al., 2019; 
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Zeidler & Sadler, 2023). In this context, students can learn to consider the social, economic, and ethical 

impacts of applying science (Bencze et al., 2020; Mang et al., 2021). The SSI approach also 

emphasizes the importance of argumentative discussion and collaboration, which supports students' 

scientific communication skills (Widiyawati, 2020). In the learning process, teachers act as facilitators 

who help students explore various views on the issues raised (Hancock et al., 2019; Johnson et al., 

2020; Panissal & Hervé, 2022). This makes physics learning more meaningful and relevant to real life 

(Mathers et al., 2024). 

Although the SSI approach has been widely applied in science learning in various countries, its 

implementation in the context of physics learning still shows significant variation, both in the application 

model, materials, and assessments used (Kolong et al., 2023). In addition, previous studies have 

predominantly focused on evaluating the effectiveness of SSI in specific instructional settings, while 

comprehensive evidence synthesizing its implementation patterns, research trends, and reported 

outcomes in physics education remains limited. This fragmentation makes it difficult to obtain a holistic 

understanding of how the SSI approach has evolved and been implemented across different contexts. 

Therefore, a systematic study is needed to identify research trends, implementation characteristics, and 

the educational impacts of the SSI approach in physics learning. 

The implementation of the SSI approach in physics learning requires adjustments in learning 

planning, topic selection, and assessment strategies(Hancock et al., 2019). Previous studies have 

shown that teachers need to design learning activities that encourage students to explore socio-

scientific issues through scientific inquiry, discussion, and reflective reasoning (Ariesta & Purwanti, 

2019; Silvia et al., 2024; Tekin et al., 2020). In addition, assessment within the SSI approach extends 

beyond conceptual understanding to include critical thinking, scientific argumentation, and decision-

making skills (Kolong et al., 2023; Yacoubian & Khishfe, 2018). However, the implementation of SSI 

continues to face practical challenges, including limited instructional resources, teacher readiness, and 

difficulties in integrating SSI into curricula that remain focused on factual knowledge (Bossér et al., 

2015; Kinskey & Newton, 2024). These variations in implementation and the challenges reported across 

different educational contexts highlight the need for a systematic review to map the instructional models, 

learning topics, assessment approaches, and implementation strategies adopted in physics education. 

Such a synthesis can provide a comprehensive understanding of current research trends, identify 

existing gaps, and inform future development of the SSI approach. 

Previous studies have consistently reported that the Socio-Scientific Issues (SSI) approach can 

enhance students' critical thinking, scientific decision making, and scientific attitudes. In physics 

education, the SSI approach has also been shown to improve students' critical thinking skills (Jumadi 

& Dwandaru, 2023; Suprapto & Admoko, 2021; Tullah et al., 2025). Nevertheless, several studies have 

identified challenges in implementing the SSI approach, including limited teacher understanding of 

socio-scientific issues, insufficient professional preparation, and the need for more effective strategies 

to integrate SSI into physics curricula. Furthermore, previous studies have employed a wide range of 

SSI instructional strategies, including group discussions, debates, and scientific projects, resulting in 

diverse implementation practices across educational contexts. Although these studies demonstrate the 

educational potential of the SSI approach, the existing evidence remains fragmented, with limited 

synthesis of how instructional models, learning topics, assessment approaches, and implementation 

strategies have evolved in physics education. This gap highlights the need for a systematic literature 

review to provide a comprehensive overview of research trends and identify directions for future studies. 

This study contributes to the literature by conducting a systematic literature review of studies 

implementing the Socio-Scientific Issues (SSI) approach in physics education. Beyond examining the 

impact of the SSI approach on student learning outcomes, this review maps the instructional models, 

physics topics, educational levels, participant characteristics, and assessment approaches reported in 

previous studies. Furthermore, it identifies research patterns, existing limitations, and potential 

directions for future studies to support the effective integration of the SSI approach in physics education. 

Based on the identified research gap, this study aims to systematically map the implementation of 

the Socio-Scientific Issues (SSI) approach in physics learning through a systematic literature review. 
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The study is designed to answer the following research questions: (1) What are the publication trends 

of research on the implementation of the SSI approach in physics learning? (2) What educational levels, 

physics topics, learning models, and assessment methods have been reported in SSI-based physics 

learning? (3) What evidence has been reported regarding the impact of the SSI approach on students' 

learning outcomes in physics learning? By answering these questions, this study provides a 

comprehensive overview of current research and establishes an evidence base to support the 

development of more contextual and socially relevant physics learning. 

METHODS 

This study applies a literature review method based on the PRISMA guidelines (Schmid et al., 2020). 

The procedure consists of identification, screening, eligibility, and inclusion. The research procedure 

carried out is shown in Figure 1. 

 
Figure 1. PRISMA flow diagram of article selection process 

 

Figure 1 illustrates the PRISMA flow diagram of the study selection process. The initial database 

search identified a total of 2,343 records, comprising 2,010 records from Google Scholar and 333 

records from ScienceDirect. After applying the predefined search strategy, removing duplicate records, 

and conducting title, abstract, and full-text screening, 22 articles fulfilled the eligibility criteria and were 

included in the final review. To facilitate a systematic synthesis, relevant information from each selected 

study was organized using a structured data extraction form. The extracted information included the 

author(s), publication year, educational level, physics topic, learning model, and the main findings 

related to the implementation and impact of the SSI approach in physics learning. The search was 

limited to articles published between 2015 and 2025. In the screening stage, duplicate articles were 

removed, and titles and abstracts were reviewed to ensure relevance to the research topic.  
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The inclusion criteria for this study comprised articles focusing on the implementation of the 

Socioscientific Issues (SSI) approach in physics learning, empirical or development research articles, 

articles published in peer-reviewed journals, and articles written in English. Meanwhile, the exclusion 

criteria included articles that were not related to physics learning, conceptual papers without empirical 

data, incomplete articles, articles published outside the specified publication period, and articles written 

in languages other than English. 

In the eligibility stage, full-text articles were assessed based on the inclusion and exclusion criteria. 

A total of 22 articles met the inclusion criteria and were included in the final review. The overall article 

selection process is illustrated using a PRISMA flow diagram (Figure 1), which shows the number of 

articles identified, screened, excluded, and included in each stage. Data were analyzed descriptively 

by categorizing the studies based on learning models, forms of SSI implementation, impacts on learning 

outcomes, education levels, and physics subject matter. This approach allows for systematic mapping 

and identification of research trends and gaps.  

RESULTS AND DISCUSSION 

Results 

A total of 22 selected articles were systematically analyzed and categorized into four main aspects: 

learning models and implementation of the SSI approach in physics learning, the impact of the SSI 

approach on learning outcomes, the level of education, and physics subject matter. 

 

Learning models and implementation of the SSI approach in physics learning 

The Socio-Scientific Issues (SSI) approach in science learning is a space for students to be actively 

involved in scientific issues that are relevant to social life. Through this approach, students are invited 

to develop critical thinking skills, decision-making, and evidence-based argumentation in real contexts. 

Selecting an appropriate learning model is an important aspect. The learning model used through the 

SSI approach facilitates interaction, collaboration, and exploration of scientific issues in a reflective and 

responsible manner. These models reflect various strategies that can be used to link science learning 

to broader social and ethical contexts. Table 1 presents the distribution of learning models used in 

implementing the SSI approach in physics learning, along with their frequency across the reviewed 

studies. 

Table 1. Learning model with SSI approach 

No Author Learning Model Frequency 

1 Aviandari et al., 2022 Place-Based Education 1 

2 Widiyawati, 2020 Scientific Literacy-Oriented 1 

3 Pertiwi et al., 2023 Conventional 1 

4 Febriani et al., 2023 Project-Based Learning 1 

5 Husniyyah et al., 2023; Putri et 

al., 2018; Suprapto & Admoko, 

2021 

Problem-Based Learning 3 

6 Irananda & Rosdiana, 2022 Mind Mapping Strategy 1 

7 Tekbiyik, 2015 Jigsaw Collaborative Learning 1 

8 Lestari et al., 2021 Guided Inquiry Learning with comic 

media 

1 

9 Cheung et al., 2024 Reading Science Intervention 

(ChatGPT Integration) 

1 

10 Wahidah et al., 2024 Debate based on Socio-Scientific 

Issues 

1 

11 Yaumi & Taufikurohmah, 2019 Dick and Carey Model (This is an 

instructional design model used to 

develop learning materials rather than 

a classroom learning model) 

1 
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Several studies did not examine classroom learning models but instead focused on developing SSI-

based instructional materials. These studies are presented separately in Table 2 under the category of 

SSI-Based Instructional Material Development. 

Table 2. SSI-based instructional material development 

No Author Instructional Material Frequency 

1 Hariapsari et al., 2018; Nuraini et al., 
2023; Rahayu et al., 2017; Saefullah 
et al., 2021 

SSI-Based Teaching Materials 4 

2 Silvia et al., 2024; Tekin et al., 2020 SSI-Based Modules 2 
3 Asi et al., 2021; Tullah et al., 2025 SSI-Based E-Book 2 
4 Atabey & Topcu, 2017 SSI-Based Curriculum Development 1 

 

Furthermore, the learning models are classified according to their implementation forms. This 

classification aims to show how each learning model is used in each field of study to integrate SSI 

values, as well as how the approach impacts the learning process and student outcomes. The 

classification of learning models and their implementation forms through the SSI approach is presented 

in Table 3. 

Table 3. Implementation of the SSI model in physics learning 

No Classification Implementation 

1 Place-Based Education 
● Relating the coffee brewing process to physics concepts 

(heat, pressure, force). 

2 Scientific Literacy-

Oriented 
● SSI is used as a context for scientific inquiry, discussion, and 

evidence-based reasoning. 

3 Conventional 
● SSI is incorporated into teacher-centered instruction through 

contextual examples and classroom discussions. 

4 Project-Based Learning 
● Students investigate socio-scientific issues by designing and 

completing physics-related projects. 

5 SSI-Based on teaching 

materials 
● The issue of tidal flooding is linked to Newton's law of gravity 

● Designing learning devices with social issues (vibration, 

sound) 

● Developing RPP and LKS on the theme of environmental 

pollution 

● Textbook on climate change and its impact on life 

6 Problem-Based Learning 
● Students face real cases and discuss to find scientific 

solutions. 

● Climate change cases solved through SSI-based PBL. 

7 One-Shot Case Study 
● Students analyze driving behavior and traffic light 

kinematics. 

8 Mind Mapping Strategy 
● SSI is used as the basis for concept mapping by students 

9 SSI-based Modules 
● Students are given modules with energy issues and scientific 

debates. 

● Temperature and heat topics with social issues, interactive 

e-module 

10 Dick and Carey Model 
● SSI is integrated into teaching materials to support the 

exploration of socio-scientific issues. 

11 Jigsaw Collaborative 

Learning 
● Nuclear discussion, pro-con arguments in groups 

12 Guided Inquiry Learning 
● SSI issues are featured in comics, discussions, and 
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with comic media inquiries. 

13 SSI-Based E-Book 
● Static fluid topic linked to social issues, using an interactive 

flipbook. 

● Peat issues and climate change in an interactive e-book. 

14 Reading Science 

Intervention (ChatGPT 

Integration) 

● Reading texts about climate change from AI, examining them 

holistically. 

15 Debate based on Socio-

Scientific Issues 
● Debate on the issue of space debris to build scientific 

argumentation skills 

16 SSI-based Curriculum 

Development 
● Development of a lesson unit on global warming using the 

SSI approach, involving discussion, experiments, field visits, 

information searches, and argumentation. 

The impact of the SSI approach on learning outcomes 

The SSI approach is a learning strategy that can have a positive impact on students. The most 

prominent impact is increasing scientific literacy. In addition, the SSI approach also has a strong impact 

on improving the quality of scientific argumentation and critical and collaborative thinking skills. Other 

impacts include increased awareness of global issues and analytical skills, the ability to compile claims-

evidence-reasoning, increased relevance of science, positive attitudes and rational decision-making, 

improved learning outcomes, and development of epistemic evaluation and critical awareness. Table 4 

summarizes the various impacts of the SSI approach on students’ learning outcomes as reported in the 

reviewed studies. 

Table 4. Impact of the SSI approach on learning 

No References Impact Frequency Measurement 

1 Aviandari et al., 2022; 

Hariapsari et al., 2018; 

Husniyyah et al., 2023; Putri 

et al., 2018; Saefullah et al., 

2021; Silvia et al., 2024; 

Yaumi & Taufikurohmah, 

2019 

Improving scientific 

literacy 

7 
● Observation 

rubrics 

● Pre-test and 

post-test 

● Documentatio

n 

● Questionnaire 

2 Widiyawati, 2020 Enhance awareness of 

global issues and 

analytical skills 

1 
● Essay test 

3 Pertiwi et al., 2023 Improve the ability to 

compile claims-evidence-

reasoning 

1 
● Pre-test and 

post-test 

4 Jumadi & Dwandaru, 2023; 

Suprapto & Admoko, 2021; 

Tullah et al., 2025 

Improve critical and 

collaborative thinking skills 

3 
● Interviews,  

● Pre-test and 

post-test 

● Questionnaire 

5 Nuraini et al., 2023 Increasing the relevance 

of science to real life 

1 
● Questionnaire 

6 Atabey & Topcu, 2017; 

Rahayu et al., 2017; Tekin et 

al., 2020; Wahidah et al., 

2024 

Improving the quality of 

scientific argumentation 

4 
● Essay test 

● Observation 

rubrics 

7 Tekbiyik, 2015 Promote positive attitudes 

and rational decision 

making 

1 
● Pre-test and 

post-test 

8 Lestari et al., 2021 Improving interest and 

achievement in learning 

1 
● Pre-test and 
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science post-test 

● Questionnaire 

9 Asi et al., 2021; Irananda & 

Rosdiana, 2022 

Improving learning 

outcomes 

2 
● Pre-test and 

post-test 

10 Cheung et al., 2024 Developing epistemic 

evaluation and critical 

awareness 

1 
● Observation 

rubrics 

 

The reviewed studies demonstrate that the impact of the SSI approach in physics learning extends 

beyond improving students' cognitive achievement to fostering a broad range of competencies required 

for meaningful science learning. The identified outcomes encompass scientific literacy, scientific 

argumentation, critical thinking, collaboration, epistemic evaluation, and evidence-based decision 

making, indicating that SSI supports the integration of conceptual understanding with higher-order 

thinking skills. To provide a clearer overview of the distribution of these reported impacts, the frequency 

of each impact category is presented in the bar chart shown in Figure 2. 

 
Figure 2. Frequency distribution of the identified impacts of the SSI approach in physics learning 

Figure 2 highlights that improving scientific literacy was the most frequently reported impact, followed 

by improvements in the quality of scientific argumentation, critical and collaborative thinking skills, and 

learning outcomes. This distribution suggests that the primary contribution of the SSI approach in 

physics learning lies in strengthening students' conceptual understanding and developing scientific 

competencies that are essential for addressing authentic socio-scientific challenges. 

 

Classification based on level of education 

The educational levels included in this review comprise junior high school, senior high school, and 

higher education. Elementary school was not included because this review was specifically designed 

to examine the implementation of the SSI approach in physics learning within the educational levels 

defined by the research objectives. Among the included studies, junior high school was the most 

frequently investigated level, with 11 articles, followed by higher education with 7 articles and senior 

high school with 4 articles. The classification of studies based on educational level is presented in Table 

5. 

 

 

Table 5. Classification based on level of education 

No Level Of Education Frequency 
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1 Higher Education 7 

2 Senior High School 4 

3 Junior High School 11 

 

Classification based on the physics subject matter 

The findings indicate that the SSI approach has been implemented across diverse physics subject 

areas. To provide a more consistent classification, related topics were grouped into broader thematic 

categories. As shown in Table 6, Environmental and Climate Issues was the most frequently 

investigated theme, followed by Thermodynamics and Energy, while other studies addressed 

Mechanics, Astronomy and Space Science, and Waves and Oscillations. 

Table 6. Classification based on physics subject matter 

No Subject Matter Frequency 

1 Environmental and Climate Issues 9 

2 Thermodynamics and Energy 5 

3 Mechanics 3 

4 Waves and Oscillations 1 

5 Astronomy and Space Science 2 

6 Momentum and Impulse 1 

7 Interdisciplinary Science 1 

Discussion 

Publication Trends of Research on the Implementation of the SSI Approach in Physics Learning 

The Socio-Scientific Issues (SSI) approach in physics learning is a strategy that aims to link physics 

concepts with relevant and contextual social issues in real life (Figueira & Nardi, 2023). This approach 

not only helps students understand the material more meaningfully but also encourages them to think 

critically (Jumadi & Dwandaru, 2023; Suprapto & Admoko, 2021; Tullah et al., 2025), make decisions, 

and build awareness of scientific issues that impact society (Tekbiyik, 2015; Widiyawati, 2020). The 

increasing number of publications on the implementation of the Socio-Scientific Issues (SSI) approach 

in physics learning during 2015–2025 reflects a growing recognition that physics education should 

extend beyond conceptual and mathematical mastery to include the application of scientific knowledge 

in addressing real-world societal issues. This trend aligns with the broader shift toward competency-

based education, which emphasizes scientific literacy, critical thinking, and evidence-based decision-

making.  

Unlike SSI research in general science and biology, where SSI are inherently embedded in topics 

such as genetics, biodiversity, and environmental sustainability, the integration of SSI into physics 

presents distinct pedagogical challenges. Physics is traditionally characterized by abstract concepts, 

mathematical reasoning, and quantitative problem-solving, making it necessary to balance conceptual 

rigor with the open-ended discussion and argumentation that define SSI learning. The reviewed studies 

suggest that this balance is achieved by embedding physics concepts within authentic contexts, such 

as climate change, renewable energy, and environmental pollution, allowing students to apply 

theoretical knowledge without diminishing the disciplinary foundations of physics. 

Although publication trends indicate growing interest in SSI-based physics learning, the number of 

studies remains relatively limited compared with SSI research in broader science education. This finding 

highlights that the application of SSI in physics is still an emerging field with substantial opportunities 

for further development. Unlike previous SLRs that primarily emphasized scientific literacy, ethical 

reasoning, and decision-making across science disciplines, the present review demonstrates that 

physics education places additional emphasis on integrating these competencies with conceptual 

understanding and quantitative reasoning. This distinctive characteristic underscores SSI's unique 

contribution to physics education and suggests the need for further research involving a wider range of 

physics topics, instructional approaches, and educational contexts to strengthen the evidence base for 
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SSI implementation in physics learning. 

 

Learning Models, Physics Topics, Educational Levels, and Assessment Methods Reported in SSI-

Based Physics Learning 

The implementation of the Socio-Scientific Issues (SSI) model in physics learning shows that the 

SSI approach is integrated into various learning models. This approach enriches the learning process 

by linking controversial and relevant scientific issues to real life (Bezen, 2024; Chowdhury, 2016; Nida 

et al., 2021). For example, in the Place-Based Education (Aviandari et al., 2022) and Scientific Literacy-

Oriented (Widiyawati, 2020) models, issues such as the concept of force in physics and climate change 

are used as starting points for scientific discussions. This approach makes students not only understand 

concepts but also develop critical thinking skills in social and environmental contexts. Furthermore, the 

use of project-based and problem-based learning models shows the potential of SSI in increasing 

student engagement (Febriani et al., 2023). Through Project-Based Learning, students are invited to 

create projects that solve social problems, while in Problem-Based Learning, students are faced with 

real cases such as climate change to analyze and find solutions (Husniyyah et al., 2023; Putri et al., 

2018). This shows that SSI is able to develop collaboration skills (Jumadi & Dwandaru, 2023; Suprapto 

& Admoko, 2021; Tullah et al., 2025), problem solving (Tekbiyik, 2015), and students' scientific 

argumentation skills, because they must consider various perspectives and scientific evidence in the 

problem-solving process (Atabey & Topcu, 2017; Rahayu et al., 2017; Tekin et al., 2020; Wahidah et 

al., 2024). 

On the other hand, the use of technology and digital media also appears significant in the 

implementation of SSI (Dayan & Tsybulsky, 2024; Tan et al., 2024). Several approaches, such as SSI-

based Modules (Tekin et al., 2020), interactive e-books (Asi et al., 2021; Tullah et al., 2025), and Guided 

Inquiry Learning using comic media (Lestari et al., 2021), utilize media as a means to explain social and 

scientific issues in an interesting and easy-to-understand way for students. This supports students' 

emotional and cognitive engagement, especially in understanding abstract topics such as energy and 

the laws of physics, such as static fluids. In addition, models such as Dick and Carey and Reading 

Science Intervention show how texts and literacy sources can be used to instill a deeper understanding 

of science and social issues (Cheung et al., 2024; Yaumi & Taufikurohmah, 2019). Integration of SSI 

into learning not only improves conceptual understanding but also helps shape students' character and 

social awareness (Nuraini et al., 2023; Widiyawati, 2020). In a model such as SSI-based Curriculum 

Development, students are not only invited to learn about global topics but are also involved in activities 

such as research, field trips, and presentations that encourage 21st-century skills (Aviandari et al., 

2022; Febriani et al., 2023). Thus, the implementation of SSI has proven to be flexible and effective for 

various levels and learning contexts, and is relevant in building students who are not only academically 

intelligent but also care and are responsible for community and environmental issues (Asi et al., 2021). 

The next aspect analyzed in this study is the level of education targeted for the implementation of 

the Socio-Scientific Issues (SSI) approach in physics learning according to Table 5. The level of 

education plays an important role in determining the strategy, approach, and effectiveness of SSI 

implementation (Newton & Zeidler, 2020). Differences in the cognitive characteristics of students at 

each level certainly affect how a socio-scientific issue is packaged and studied. The selection of the 

level of education reflects the focus of developing certain competencies, such as scientific literacy, 

critical thinking, and rational decision-making, environmental awareness, collaboration skills, and the 

quality of scientific argumentation (Atmatzidou & Demetriadis, 2016; Caena & Redecker, 2019; Vieira 

& Tenreiro-Vieira, 2016). 

The large number of studies at the junior high school level is due to the characteristics of students 

who are at the early formal thinking development stage (Fuad et al., 2017). At this stage, students begin 

to be able to think abstractly, logically, and systematically, although they still need a lot of guidance. 

This ability makes them ideal subjects to explore various innovative learning approaches. In addition, 

the junior high school level is an important transition period from concrete learning in elementary school 

to more complex understanding in high school (Herrmann-Abell & DeBoer, 2018). At this level, it is 
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clearer how well students are able to respond to contextual issues in learning. The use of SSI in junior 

high schools encourages students to think critically, improve scientific literacy and argumentation skills, 

and problem-solving (Hariapsari et al., 2018; Putri et al., 2018; Yaumi & Taufikurohmah, 2019). Through 

SSI-based learning, students not only understand scientific concepts, but also learn to become ethical 

citizens who are socially and environmentally responsible. The character of junior high school students 

who are beginning to think abstractly is a strong reason why SSI is effective in increasing scientific 

awareness (Asi et al., 2021). 

At the senior high school level, implementing SSI is more complex. At this level, the critical and 

analytical thinking skills of high school students are more developed than at the previous level 

(Atmatzidou & Demetriadis, 2016). Students are invited to explore science issues in a broader social 

context, such as Newtonian gravity, static fluids, temperature, and heat. Teachers can facilitate 

discussions, debates, and problem-based projects that require students to take positions and consider 

various ethical and scientific perspectives, and provide e-books or e-modules that can encourage 

students to search for and evaluate information from various sources independently. 

Research at the higher education level tends to focus more on developing SSI-based learning 

models or designs and implementing SSI through discussion activities (Garrido Espeja & Couso, 2020; 

Widiyawati, 2020). This shows that universities have a strategic role in designing learning that can equip 

students with critical thinking and decision making skills (Jamil et al., 2024; Plummer et al., 2022). The 

use of the SSI approach encourages students to be more active in exploring science issues that are 

relevant to real life. The SSI-based learning model is designed to foster ethical awareness, 

argumentation skills, and multidisciplinary understanding. Implementing discussions in SSI-based 

learning provides space for students to express various points of view scientifically and responsibly 

(Widiyawati, 2020). This can produce graduates who not only master academic content but also have 

social sensitivity. 

The physics topics used are very diverse. Each topic has different characteristics. These topics 

include heat (Irananda & Rosdiana, 2022) and pressure (Aviandari et al., 2022), the solar system 

(Pertiwi et al., 2023; Wahidah et al., 2024), momentum and impulse (Febriani et al., 2023), 

interdisciplinary science (Husniyyah et al., 2023), energy (Tekin et al., 2020), natural disasters (Lestari 

et al., 2021), nuclear energy (Tekbiyik, 2015), environmental pollution (Rahayu et al., 2017), and 

temperature (Silvia et al., 2024). The diversity of these topics shows that the Socio-Scientific Issues 

(SSI) approach can be applied to various concepts in physics learning. Each topic was chosen because 

it is closely related to real issues that are relevant to students' daily lives. For example, the topic of 

energy is often associated with issues of sustainability and renewable resources. The topics of 

environmental pollution and natural disasters are used to build students' awareness of the impact of 

human activities on nature (Lestari et al., 2021; Rahayu et al., 2017). Heat and temperature are often 

integrated with the phenomenon of global climate change. Meanwhile, the solar system and basic 

physics provide opportunities to foster curiosity and critical thinking about the universe. This approach 

can be used as a reference for teachers to link physics concepts with scientific literacy and informed 

decision making. Thus, selecting varied topics enriches learning and increases the relevance of physics 

material in social and scientific contexts. 

Climate change is a topic that is often encountered when using the SSI approach. This is because 

climate change is directly related to people's lives and has broad social impacts (Cheung et al., 2024; 

Putri et al., 2018; Saefullah et al., 2021; Widiyawati, 2020; Yaumi & Taufikurohmah, 2019). This topic 

provides students with space to develop critical thinking and decision making skills based on scientific 

data and social values. In SSI-based learning, students are invited to analyze various perspectives on 

the causes and solutions to climate change. Teachers can link climate change material to environmental 

policies, consumption behavior, and individual and collective responsibilities. The use of real case 

studies such as carbon emissions, global temperature rise, and melting polar ice caps strengthens the 

relevance of the material for students. This approach opens up space for discussion on ethics and 

environmental awareness. Therefore, climate change is an ideal topic to foster students' scientific 

literacy as well as social awareness. 
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Other materials such as Newtonian gravity (Nuraini et al., 2023), kinematics (Suprapto & Admoko, 

2021), vibrations, waves, and sound (Hariapsari et al., 2018), and static fluids (Tullah et al., 2025) 

require a deeper understanding of the concept. Through the SSI approach, these materials can be done 

by reconstructing teaching materials, creating interactive flipbooks, and conducting analysis in everyday 

life. The Socio-Scientific Issues (SSI) approach encourages students to not only understand physics 

concepts theoretically, but also to relate them to relevant social issues. With this approach, students 

are invited to think critically and make decisions based on scientific facts and social values (Rahayu et 

al., 2017; Tekbiyik, 2015). Interactive flipbooks designed with the SSI approach can contain case 

studies, interactive videos, and reflective questions that stimulate students' thinking. In addition, 

activities such as group discussions and problem-based projects can strengthen conceptual 

understanding and collaborative attitudes. Reconstruction of teaching materials is important so that the 

material is more contextual and aligned with students' needs and characteristics. Thus, implementing 

the SSI approach not only improves conceptual understanding but also forms students who are 

sensitive to real issues in society. 

To determine the impact of learning with the SSI approach, researchers conducted assessments 

adjusted to the selected model. The assessments used include pre-tests and post-tests to determine 

student learning outcomes. Although most studies employed a pre-test and post-test approach, the 

assessment instruments varied in terms of the competencies assessed, question formats, and 

evaluation criteria. Some studies measured conceptual understanding using objective or essay tests, 

whereas others assessed broader competencies through classroom discussions to evaluate critical 

thinking and scientific argumentation, project creation that can improve collaboration skills, observation 

and documentation as material to deepen analysis, questionnaires, and essay tests. 

 

Evidence Regarding the Impact of the SSI Approach on Students' Learning Outcomes 

The Socio-Scientific Issues (SSI) approach in science learning from secondary school to higher 

education levels has been shown to have a significant positive impact on students. One of the main 

impacts is increased scientific literacy, which includes understanding scientific concepts and the ability 

to apply them in real-life contexts (Aviandari et al., 2022; Hariapsari et al., 2018; Husniyyah et al., 2023; 

Putri et al., 2018; Saefullah et al., 2021; Silvia et al., 2024; Yaumi & Taufikurohmah, 2019). Students 

become more aware of complex global issues (Widiyawati, 2020). The ability to construct arguments 

based on claim-evidence-reasoning (CER) also develops, which strengthens the scientific thinking 

process in responding to various social and environmental phenomena (Pertiwi et al., 2023). 

In addition, the SSI approach encourages the improvement of critical and collaborative thinking skills 

(Jumadi & Dwandaru, 2023; Suprapto & Admoko, 2021; Tullah et al., 2025). In discussions and debates 

related to socio-scientific issues, students are trained to evaluate various points of view, weigh relevant 

evidence, and express opinions logically and based on data. This also improves the quality of their 

scientific argumentation (Atabey & Topcu, 2017; Rahayu et al., 2017; Tekin et al., 2020; Wahidah et 

al., 2024). The relevance between science and everyday life becomes more real, which makes learning 

more meaningful and contextual. Thus, students not only learn theory, but also how to apply scientific 

knowledge to understand and solve real problems (Nuraini et al., 2023). Another positive impact of 

implementing the SSI approach is an increase in positive attitudes towards science and rational 

decision-making abilities (Tekbiyik, 2015). Students show a higher interest in science learning and show 

improvements in their academic achievement (Lestari et al., 2021). This approach also supports the 

development of epistemic evaluation, namely the ability to assess the validity and sources of scientific 

information, and increases critical awareness of the various information they receive (Cheung et al., 

2024). With this, SSI makes science learning more holistic, contextual, and relevant to the challenges 

of the 21st century (Anwar & Ali, 2020). 

 

Research Gaps in the Implementation of SSI in Physics Learning 

Despite the positive impacts identified, this review also reveals several important research gaps in 

the implementation of the SSI approach in physics learning. Most studies focus on short-term learning 
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outcomes such as scientific literacy and argumentation skills, while long-term impacts such as students’ 

ethical reasoning, decision-making consistency, and socio-scientific responsibility remain 

underexplored. There is also limited research examining the integration of SSI within a comprehensive 

physics curriculum. Most studies implement SSI as a supplementary strategy rather than embedding it 

systematically into curriculum design, indicating a need for curriculum-level innovation that aligns SSI 

with core physics competencies. The dominance of qualitative and small-scale studies suggests a lack 

of large-scale experimental or longitudinal research. Future studies should employ more robust 

research designs to strengthen empirical evidence regarding the effectiveness of SSI in physics 

education. Although digital media integration has begun to emerge, studies combining SSI with 

advanced technologies such as artificial intelligence, simulations, or data-driven learning are still limited, 

opening opportunities for future research in developing technology-enhanced SSI learning 

environments. Most studies are concentrated at the junior high school level, indicating an imbalance in 

research distribution. Further investigation is needed at the senior high school and higher education 

levels to understand how SSI can support more advanced conceptual and analytical learning in physics. 

CONCLUSION 

This systematic literature review demonstrates that research on the implementation of the Socio-

Scientific Issues (SSI) approach in physics learning has shown an increasing trend during the 2015–

2025 period, reflecting growing interest in connecting physics concepts with authentic socio-scientific 

contexts. The findings indicate that SSI has been implemented across junior high school, senior high 

school, and higher education, with Environmental and Climate Issues emerging as the most frequently 

addressed theme. The implementation of SSI is predominantly supported by student-centered 

pedagogical approaches, such as Problem-Based Learning, Project-Based Learning, Place-Based 

Education, Guided Inquiry, and Scientific Literacy-Oriented learning, complemented by diverse 

assessment methods tailored to the intended learning outcomes. Overall, the reviewed studies 

consistently report that the SSI approach improves students' learning outcomes while fostering critical 

thinking, scientific argumentation, collaboration, and evidence-based decision-making, demonstrating 

its effectiveness in connecting abstract physics concepts with meaningful real-world contexts without 

compromising conceptual understanding. These findings provide practical guidance for physics 

educators in selecting appropriate instructional approaches and assessment strategies for SSI 

implementation. Future research should expand the application of SSI to a wider range of physics topics 

and educational contexts, while developing more valid and reliable assessment instruments to 

comprehensively evaluate its impact on students' conceptual understanding and higher-order thinking 

skills. 
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