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ABSTRACT 
 
Creative thinking skills are one of the 21st-century skills that students must possess. This study aims to 
analyze the implementation of the Socio-Scientific Issues (SSI) approach to improve students' creative 
thinking skills. The study identified gaps between textbook content and actual student misconceptions 
in the Indonesian context. The research method used a literature review of scientific articles that align 
with the research objectives. Scientific articles were sorted using the Publish or Perish (PoP) application 
version 8 and selected based on the publication period between January 2021 and December 2025, 
published in journals indexed by Sinta 1 and Sinta 5 and not as a literature review. Three articles were 
obtained that met the selection criteria and met the article quality assessment. The results of the study 
indicate that there is a positive impact of implementing the SSI approach on improving students' 
creative thinking skills. The subject matter taught includes environmental change and conservation as 
well as green chemistry. The SSI approach can be applied to various learning models, namely Interactive 
Socio-Scientific Inquiry (ISSI), Problem-Based Learning (PBL), and Project-Based Learning (PjBL). 
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INTRODUCTION 
Creative thinking skills are one of the main foundations of modern education. 

Progressiveness in various sectors demands educational transformation to develop 21st-century 
skills including creative thinking, creative thinking, collaboration, innovation, and 
communication (Andaresta & Irawan, 2025; Mulyono et al., 2023; Tang et al., 2020), as well as 
developing the ability to apply knowledge in real-world forms (Dewra & Singh, 2025). PISA 
classifies adolescents' creative thinking skills as encompassing three main elements: creative 
manifestation, knowledge construction, and innovative problem solving (Karunarathne & Calma, 
2024). 

Creative thinking skills help build superior human resources (Sakdiah et al., 2023). 
Academically, creative thinking helps individuals develop fluency, flexibility, originality, and 
elaboration skills (Santoso et al., 2020). Furthermore, improving creative thinking skills is a factor 
in shaping progressive and adaptive technology and culture (Beaty et al., 2018; Foster & 
Schleicher, 2022). As a non-innate ability (Ritter & Mostert, 2017), creativity is seen as a complex 
phenomenon that is invaluable to human thought (Zhang et al., 2020). Each individual's creative 
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potential is inherent in cognitive functions, which can be developed through scientific learning 
and training (Sun et al., 2020). 

The results of the 2022 PISA study show that the basic literacy skills of students in Indonesia 
lag behind those of several OECD (Organization for Economic Co-operation and Development) 
countries. Reading literacy scores reached only 359 (OECD average 476), mathematics 366 
(OECD 472), and science 383 (OECD 485) (Alfaruqi & Nurwahidah, 2025). The OECD 2022 (2023) 
study showed that only 66% of students in Indonesia lack scientific literacy proficiency. This 
illustrates students' limitations in understanding and implementing scientific concepts 
analytically and applicatively. Furthermore, the low level of efforts to develop creative thinking 
skills can be seen in the results of the 2025 Global Innovation Index (GII), where Indonesia ranked 
55th out of 139 countries globally and 12th out of 17 countries in Southeast Asia, East Asia, and 
Oceania. Indonesia's innovation performance in education has also declined in terms of input 
innovation, with human capital and research being the worst (WIPO, 2025). These findings 
indicate low innovation and creativity capabilities among Indonesian students. Therefore, 
developing learning that is in line with current trends is increasingly urgent. 

Students develop an understanding of scientific thinking concepts through science learning 
(Vosniadou, 2019). Science learning plays a crucial role in building a sustainable society (Yunita 
& Mandasari, 2025). Science learning teaches students to develop an understanding of scientific 
thinking concepts, encouraging each individual to reflect on sustainable issues scientifically 
through scientific inquiry, fact-based learning, and involvement in socio-scientific discussions 
(Fernández-Huetos et al., 2025; Hogan & O'Flaherty, 2021). The Socio-Scientific Issue (SSI) 
approach integrates social and scientific factors to address relevant issues (Arthamena et al., 
2024; Ke et al., 2021; Zatdni & Mashfufah, 2025) in students' lives, which has implications for 
creative thinking skills (Sa'diah et al., 2025). 

Science and creativity are interrelated. Learning science requires individuals to think 
creatively (Mulyono et al., 2023). Furthermore, the primary goal of science education is to 
facilitate the development of creativity (Akram & Rana, 2025). The SSI approach has become 
essential and integral to science education curricula, pedagogy, and research in various 
countries over the past few decades (Högström et al., 2025). This approach encourages students 
to connect learning materials to real-life contexts, including environmental, social, and cultural 
issues (Andaresta & Irawan, 2025; Arifin & Nyet, 2024; Fujinami et al., 2025). While global 
studies emphasize the importance of SSI, the implementation in developing countries, 
particularly within Indonesian science textbooks, remains under-explored. Through the SSI 
approach, students can build a bridge of understanding between theory and contextual life, as 
well as develop scientific reasoning and social responsibility (Dusturia et al., 2024), and are 
closely related to morals and ethics (Andaresta & Irawan, 2025; Anwar & Ali, 2020; Desstya et 
al., 2024). 

However, not many have discussed what learning models can be combined with SSI to 
improve students' creative thinking skills, what instruments to measure creative thinking after 
implementing SSI-based learning, what subjects/learning materials are appropriate to be taught 
using SSI, and the impact of the SSI approach on students' creative thinking skills, so it is 
necessary to conduct a literature review to analyze the application of the SSI approach in 
learning.  

 
METHODS 

The research method applied in this study is a literature review. This review was 
conducted by examining scientific articles to uncover several aspects, including substantive 
findings, methodology on the research topic, and theoretical contributions to the research. The 
steps of the literature review in this study are outlined in Figure 1 below (Dusturia et al., 2024). 
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Figure 1. Literature review steps 

 
The following is an explanation of each step in the flow: 

Formulating research questions 
This research question was formulated with the aim of making it easier for researchers to 

answer the objectives of the research being conducted. 
 

Table 1.Research Questions and Objectives 
Research Questions Objective 

Can the application of the Socio-Scientific Issues 
(SSI) approach improve students' creative 
thinking skills? 

Determining the influence of the application of 
the SSI approach in learning on students' creative 
thinking abilities. 

What are the results of students' creative 
thinking abilities after receiving learning by 
applying the SSI approach? 

Revealing the results regarding students' creative 
thinking abilities after participating in learning by 
applying the SSI approach. 

What type of instrument is used to measure 
students' creative thinking abilities? 

What type of instrument is used to measure 
students' creative thinking abilities? 

 
Developing a conceptual framework 

A conceptual framework design was developed at this stage to explain the variables in this 
study. The conceptual framework in this study can be seen in the diagram below. 
 

 
Figure 2.Conceptual framework design 

 
Developing scientific article selection criteria 

In this third stage, researchers develop criteria for selecting scientific articles to be 
reviewed. The selection criteria include acceptance and rejection criteria, as outlined below: 
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Table 2. Acceptance and Rejection Criteria for Scientific Articles 
Acceptance Criteria Rejection Criteria 

Scientific articles were published between 2021 
and 2025. 

Scientific articles published before 2021. 

Contains the application of the SSI approach which 
is implemented through a learning model and has 
an impact on students' creative thinking abilities. 

Does not include the application of the SSI 
approach which has an impact on students' 
creative thinking abilities. 

Scientific articles are published in Sinta 1-5 
journals. 

Articles are not published in journals accredited 
by Sinta 1-5. 

Not a literature review The article is a literature review 

 
Developing a material sourcing strategy 

In this fourth stage, steps were developed to search for scientific articles as material for 
review. Scientific articles were searched using the Publish or Perish application version 8 by 
entering several keywords, namely "Socio-Scientific Issue," "SocioScientific Issue," "Socio-
Scientific Issue," "SSI," "creative thinking," "creative thinking skills," "creative thinking," 
"creative thinking skills," with a year limit between 2021 and 2025. 
 
Sorting materials using selection criteria 

In this fifth stage, the scientific articles obtained are sorted using the selection criteria as 
previously determined in the third stage. 

 
Conducting article quality assessments 

Scientific articles that have passed the selection criteria are reviewed based on quality 
criteria by answering the following questions.(Dusturia et al., 2024): 
a. Does the article title include the SSI approach and learning model used? 
b. Is the research method used appropriate to the purpose of writing this article? 

 
The answers to the two questions above are to determine the learning model applied in the 

research and also the research methodology used by the researcher. 
 
Synthesis of research results   

In this seventh stage, scientific articles that pass the selection criteria are reviewed. The 
review is conducted to answer the previously established research questions 
 
RESULTS AND DISCUSSION 
Sorting materials using selection criteria 

Referring to the article search results using the publish or perish application version 8 and 
applying the keywords "Socio-Scientific Issue", "SocioScientific Issue", "Socio Scientific Issue", 
"SSI", "creative thinking", "creative thinking skills", "creative thinking", "creative thinking skills" 
with a publication year range between 2021 and 2025, the results were 95 articles. Furthermore, 
all articles were reviewed based on predetermined criteria, namely containing the application 
of the SSI approach in learning and impacting students' creative thinking skills, and scientific 
articles published in Sinta 1-5 journals. Of the 95 articles, there are six articles containing the SSI 
approach that impacts students' creative thinking skills. Furthermore, of the six articles, four 
articles were published in Sinta 1-5 journals. 
Conducting article quality assessments 

Socio-Scientific Issues (SSI) is a learning approach and requires a learning model to 
implement it. Of the four articles accepted based on the previous selection criteria, the SSI 
approach and learning model are listed in the article titles, as shown in the following table: 
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Table 3. Learning approaches and learning models 
Article Code Approach Learning model 

A1 SSI Interactive Socio-Scientific Inquiry (ISSI) 
A2 SSI Problem Based Learning (PBL) 
A3 SSI Project Based Learning (PjBL) 
A4 SSI Project Based Learning (PjBL) 

 

The quality assessment of the articles continued by reviewing the research methods applied 
in each article. Referring to the conceptual framework, the study included SSI as the 
independent variable with creative thinking skills as the dependent variable with the aim of 
determining how the application of the SSI approach in learning impacts students' creative 
thinking skills. The four articles were analyzed and one article did not meet the purpose of this 
article. This was because the study did not observe the impact of SSI implementation on 
students' critical thinking skills, but rather conducted a survey of physics teachers' perceptions 
of the implementation of SSI integrated with STEM based on PjBL used to improve students' 
creative thinking skills on the topic of renewable energy. The study was not directly applied in 
classroom learning but rather a survey of teachers' perceptions. 

The following three articles align with the purpose of this article. The research methods 
applied in each article are shown in the table below: 

Table 4. Research Methods Applied 
Article Code Research methods 

A1 Quasi Experiment 
A2 Quasi Experiment 
A4 Quasi Experiment 

 

As seen in the table, all articles used a quasi-experimental research method with a pretest-
posttest control group design to collect data to determine students' learning outcomes in the 
form of creative thinking skills. Based on the quality assessment of the articles used in this study, 
as determined in the writing of this article, namely by answering two questions related to the 
title and the suitability of the research method, three articles met the criteria. These three 
articles will then be analyzed in the next stage, namely the synthesis of research results. 

Synthesis of research results 
This stage is completed by answering the previously formulated research questions. This 

stage is conducted on three articles that have been sorted using selection criteria and article 
quality assessments. The list of articles to be analyzed at this stage is listed in Table 5. 

Table 5. List of Analyzed Articles 
Article 
Code 

Article Title Publisher Journal 
Publication 

Year 
Syntax 
Index 

A1 
Interactive Socio-Scientific Inquiry: The 
Effects on Creative Thinking Skills 

Journal of Mathematics and 
Natural Sciences Education 

2022 Sinta 2 

A2 

The Effectiveness of the Problem Based 
Learning Model Based on Socio-Scientific 
Issues on Students' Creative Thinking Skills 
in Green Chemistry Material 

Journal of Chemical 
Education Research 

2024 Sinta 4 

A4 

The Effectiveness of PjBL-Socio Scientific 
Issues-Based Student Worksheets on 
Environmental Change and Conservation 
Material on the Creative Thinking Skills of 
High School/Islamic Senior High School 
Students 

Al-Alam: Islamic Natural 
Science Journal 

2025 Sinta 5 
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Article A1 written by Tasya Indriani & Ummi Nur Afinni Dwi Jayanti (2022). The study was 
conducted using a control group and an experimental group at the high school level. The control 
group received the application of conventional learning activities according to the previous 
teacher's teaching method, while the experimental class carried out learning activities using the 
Interactive Socio Scientific Inquiry (ISSI) model. The subject taught was biology with the material 
of environmental changes. Evaluation of creative thinking skills was carried out using a question 
instrument containing five fill-in-the-blank questions. The fill-in-the-blank question instrument 
used refers to five indicators of creative thinking skills, namely fluent thinking, flexible thinking, 
original thinking, detailed thinking, and judgmental thinking. The assessment results showed 
that the creative thinking skills of the experimental class were higher than those of the control 
class. The pretest/posttest results of the experimental class were 66.80/91.40 while those of the 
control class were 64.63/80.93. The effectiveness test used the N-Gain Test with the results of 
the experimental class compared to the control class being 0.78:0.45 which showed that the 
application of ISSI was more effective in improving students' creative thinking skills. 
Furthermore, the hypothesis test using ANCOVA test with a significance level <0.05 shows that 
H0 is accepted so that the implementation of the ISSI model has an impact on improving 
students' creative thinking skills. The ISSI learning model helps students to use a scientific 
approach in analyzing problems and making decisions regarding issues related to social and 
scientific issues around them. Socio-Scientific Issues (SSI) can create meaningful learning 
through the exploration of social problems and their implementation in the school environment. 

Article A2 written by Putri Nadlifah Tiara Nita & Ella Izzatin Nada (2024). In the learning of 
green chemistry material for grade X of high school, the researcher aimed to measure the 
effectiveness of the application of the SSI-based PBL learning model on creative thinking skills in 
different class groups, namely the experimental class and the control class. The experimental 
class applied the SSI-based PBL model in learning, while the control class used conventional 
methods. The test instrument was in the form of 8 open-ended questions adjusted to four 
indicators of creative thinking skills, namely fluency, flexibility, originality, and elaboration. The 
pretest/posttest results for the experimental and control classes were 59.87/72.17 and 
55.25/64.68, respectively. The effectiveness test used an independent sample t-test while to 
determine the increase in students' creative thinking skills, an effect size test (Cohend's d) was 
used. Based on the test results, it shows that the application of PBL-SSI is effective in improving 
creative thinking skills (t-test 0.001 <0.05) in the moderate category (effect test 0.708). The 
application of SSI supports PBL, especially in improving divergent thinking and mutual opinion. 
Divergent and argumentative thinking will stimulate fluency, flexibility, originality, and 
elaboration in the creative thinking process. 

Article A4 written by Messy Naitul & Fitri Arsih (2025). The study was conducted on high 
school students in phase E (grade 10) for the material of environmental change and 
preservation. There was one control class and one experimental class. The control class 
implemented PjBL-based LKPD while the experimental class used PjBL-Socio Scientific Issues 
(SSI)-based LKPD. The analysis in this study used hypothesis testing and N-Gain testing. The test 
instrument consisted of 10 questions but the form of the instrument used for the pretest and 
posttest was not mentioned in this article. The indicators of creative thinking skills measured 
were fluency, flexibility, originality, and elaboration. The comparison of pretest results between 
the control class and the experimental class was 33.83: 40.97 and the comparison of posttest 
results between the control and experimental classes was 58.35: 73.89. The N-Gain test for the 
control class was 37% while the experimental class was 55% with both in the moderate category. 
Judging from the increase in students' creative thinking abilities in both the control and 
experimental classes, it shows that learning that applies LKPD based on PjBL-Socio Scientific 
Issues (SSI) provides a better impact on improvement compared to LKPD without using the SSI 
approach. The obstacles faced in this study were that students were not yet accustomed to 
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answering creative thinking questions, students were shy and not yet accustomed to expressing 
their creative opinions so that it requires teacher efforts in providing triggers in the form of 
relevant and meaningful real-world issues to further motivate students in learning. 

Socio-Scientific Issues (SSI) emphasizes the implementation of science in life (Ke et al., 2020) 
where contextual problems are integrated into learnin (Viehmann et al., 2024) which is based 
on scientific concepts but requires reasoning related to its social dimensions so that it can be 
responded to appropriately (Owens & Sadler, 2023) so that the integration will increase the 
relevance of learning (Suryani & Anggraini, 2025). SSI encourages students to face challenges in 
society through critical, interdisciplinary, and inquiry-based thinking that will impact their 
conceptual insight and environmental literacy (Lubis et al., 2022; Viehmann et al., 2024). By 
applying knowledge in a social context and reasoning about the relationship between scientific 
and social factors, it will influence their position on the complex issues discussed.(Ke et al., 
2021). The existence of social conflict that is closely related to science in this approach will 
require scientific thinking in its presentation.(Arthamena et al., 2024)With these characteristics, 
the SSI approach can develop problem-solving skills.(Nugroho et al., 2025), in-depth contextual 
understanding, improving problem-solving skills, critical reasoning, creative thinking, 
argumentative abilities, motivation, and concern for the environment(Arthamena et al., 2024; 
Dewi & Yahdi, 2025; Suryani & Anggraini, 2025). Thus, the position of SSI in forming students 
with scientific insight is no longer debated.(Durak & Topçu, 2021). Its characteristics as an 
approach are flexible to be applied through various learning models, especially having dominant 
relevance in problem-based models such as inquiry, PBL, and PjBL (Dewi & Yahdi, 2025). Based 
on this, the SSI approach can positively correlate with the development of 21st-century skills in 
students. One important 21st-century skill is creative thinking, alongside critical reasoning, 
problem-solving, and collaboration.(Dilekçi & Karatay, 2023)The level of creative thinking skills 
can be measured from four aspects, namely fluency, flexibility, originality, and elaboration 
(Naitul et al., 2025). These four aspects can be stimulated through the application of SSI in 
learning activities.(Nadlifah et al., 2024). The characteristics of SSI approach learning activities 
are open and broad, ultimately developing critical thinking skills optimally (Astari et al., 2025). 
Finally, SSI-based learning deserves further optimization to foster students' creative thinking 
skills in the future. 
 
CONCLUSION 

Based on the research results referring to three articles obtained from the selection results 
using several criteria, the implementation of the SSI approach in learning can encourage the 
improvement of students' creative thinking skills. The assessment of creative thinking skills 
applies a pretest and posttest design with essay-based questions developed according to 
creative thinking skill indicators. The material taught to students using the SSI approach includes 
environmental change and conservation as well as green chemistry for the science grass subject. 
This study contributes to instructional technology by providing a framework for digitizing SSI-
based content that aligns with student conceptions, ultimately enhancing pedagogical practices 
in 21st-century science education. The SSI approach is implemented using several learning 
models, namely Interactive Socio-Scientific Inquiry (ISSI), Problem Based Learning (PBL), and 
Project Based Learning (PjBL). 
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