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 This paper analyzes the implementation of socio-scientific issues (SSI) as  

an alternative in science learning. The content analysis approach is used  

for mapping implementation of social-scientific problems around the world 

and is created using the ArcGIS 10.5 program. The findings highlight  

how the distribution patterns of SSI implementation are dominated  

by argumentation and decision making in SSI research. Teacher professional 

development related to SSI implementation also showed positive results  

for planning, developing, and solving problems related to SSI instruction.  

This study contributes as literature in exploring the implementation of SSI  

in educational contexts because its integration in science teaching materials 

is unfamiliar. 
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1. INTRODUCTION  

The demand for the literacy of science and technology is based on the idea that technology  

in today's society requires a number of professionals who can participate in modern science technology 

today. As an action to support that fulfillment, science literacy becomes one of the main objectives of science 

learning that requires students to know and apply their knowledge as part of the learning experience. Science 

literacy is not limited to knowing scientific ideas or facts or being able to participate in any kind  

of investigation. More than that is the desire and ability to make decisions and take action in daily routine life 

by every member of the community. According to this perception, science learning in schools and 

universities must be accessible to all, interpersonal, relevant and useful, regardless of gender, multicultural, 

humanist and full of value [1]. In other words, science learning should be a part of people's lives, taking place 

in a variety of settings involving students and community members in activities that benefit their own lives. 

Thus, the application of learning that involves the aspects of science and society can be a potential learning 

alternative in promoting science literacy. 

Innovative learning in the classroom with methods and strategies that cover all dimensions  

of science literacy ie content, process and context become an important part of realizing it. The research has 

shown a new trend in science education by introducing research-based frameworks that encourage explicitly 

https://creativecommons.org/licenses/by-sa/4.0/
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integrated socio-scientific issues (SSI) to promote the importance of science literacy [2, 3]. SSI is complex 

and has no definite solution, based on science, and cannot be solved only with science knowledge but 

involves various social aspects and must be solved through the integration of aspects, and perspectives [4].  

In other word, SSI is a scientific issue but has an impact on society that causing controversy and ethical 

dilemmas. SSI enables students to view science realistically by integrating attitudes and ethics in making 

judgments about scientific information, in accordance with the demands of today's society, in line with  

the curriculum of science learning in Europe, as well as following major trends in science learning [5, 6]. 

However, although SSI is controversial, not all controversial issues are considered SSI. The SSI framework 

utilizes informal discussions, formal debates, and argumentative thought as an important part in preparing 

students to use information in a personally relevant and relevant context. For this reason, many international 

educators are beginning to integrate SSI into science learning to foster the development of social awareness 

and develop scientific thinking habits [7]. The raised SSI generally deals with issues that occur in  

the community, such as environmental pollution and genetically modified foods. In Indonesia itself,  

SSI content has begun to be integrated from the application in the classroom to the development of teaching 

materials that support its application, although still in limited quantities. 

In the application of learning with integration, SSI found some obstacles such as limited time,  

the dominance of teaching tends to the scientific knowledge or the reluctance of science teachers to teach 

issues that are not always compatible with education at schools and universities. SSI puts teachers to organize 

classes differently through arguments, value-laden discussions that may be unusual for teachers [8]. 

Furthermore, according to [9], resource constraints in applying SSI and time studies in preparing teaching 

cause teachers to focus on the objective and factual aspects of science. In addition, awareness of  

the limitations of knowledge in responding to student ideas on learning SSI can cause problems for teachers 

and students. This further limits the students to engage in high-level thinking which is key in science literacy. 

Therefore, training is needed that can provide opportunities for teachers to develop their pedagogical skills  

to implement SSI based instruction. 

The successful implementation of SSI-based teaching has been seen in one of the collaborative 

activities of lecturers in applying Lesson Study (LS). Lesson study (LS) was introduced to provide coaching 

or teachers training as a step in improving teacher performance when conducting learning activities.  

LS involve a group of teachers who meet periodically (months to a year) to: design, implement, test, and 

improve one or more research studies [10]. LS have been proven to improve teacher quality, learning 

outcomes and teacher professionalism in Japan and Indonesia [11]. It is interesting to learn about how to 

apply SSI as an alternative in science learning, while Lesson Study as an innovation to improve teachers' 

abilities in developing and implementing SSI-based learning. 

 

 

2. RESEARCH METHOD 

A systematic literature review was conducted in order to identify the implementation socio-scientific 

issues as science teaching and learning material and how the different phases are involved in  

the learning process. The EBSCO host Library (www.ebscohost.com) database was used to search for articles 

using the search terms: inquiry phases, inquiry stages, inquiry cycle, inquiry models, inquiry learning 

processes, inquiry-based learning. The search was limited to the term ‘inquiry’ in different contexts since  

it was important to focus on how this particular and widely used term had been used in several policy 

documents [12-14] or in national curricula. The EBSCO host Library was selected because this database has 

meta-data of more than 64,000 journals, 6 million books, and 400,000 conference proceedings. This exceeds 

the numbers in Scopus or ISI Web of Knowledge. In the following sections, an overview of the search and 

data analysis processes is presented. 

This study is a content analysis of SSIs related to the implementation of socio-scientific issues 

published from 2010 to 2018 across the world. The distribution of SSIs related to the implementation of 

socio-scientific was mapped by using the ArcGIS 10.5 program. It is one of the GIS tools for creating a map, 

visualizing geospatial data, and analyzing mapped information. Content analysis is a commonly used method 

in qualitative studies.  

 

 

3. RESULTS AND DISCUSSION  

According to Aikenhead [15] in the last few decades, SSI has become a major theme in the science 

education literature. Various approaches are developed that aim to prepare learners to engage in discussing 

and making decisions on social issues related to science, for example, researchers exploring concept 

formation in particular with regard to how the SSI approach can support science literacy. Other researchers 

focusing on reasoning and decision making in the context of SSI [16], the relationship between SSI decision-
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making with an understanding of the nature of science or content knowledge [17], explores related issues 

with assessment of learning outcomes of SSI and as part of important classroom learning. The research 

contributes significantly to science education for the community which demonstrates that the diverse 

approaches associated with SSI become one of the main focuses of alternative science learning that has been 

developed to improve student competence. 

Figure 1 shows the various issues of SSI research results in various countries in the world.  

The issues are as follows: the environmental management issue of an invasive species, and reservoir in 

Taiwan [18, 19], nuclear in Korea [20], environmental pollution in Indonesia [21, 22], health, environmental, 

whaling, and biodiversity in Sweden [23-26], climate change, energy, genetical manipulation in  

Germany [27-29], biology, genetics, and democratic in the US [30, 31], genetic manipulation in food in  

the Midwest and Denmark [32, 33], biology in the UK [34-36], cloning and genetic screening in  

Australia [37], biotechnology in Florida [38], Energy in Spain [39]. 

 

 

 
 

Figure 1. Map of research distribution related to SSI across the world 

 

 

3.1. Distribution of SSI implementation 

Research related to SSI has been widely practiced. The results of the analysis of articles published 

within a span of seven years show the distribution patterns of SSI applications. Most of the research  

in developed countries such as the United States, Germany, Sweden, and Japan. Several applications of SSI 

are as follows: as a learning strategy, development of teaching materials for the application of SSI classes, 

arguments, critical thinking, decision making, and development of SSI assessments (Figure 1). In addition, 

the research topic is dominated by research on argumentation and decision making that shows positive results 

for students. This is consistent with the literature study conducted by Tekin [40] in identifying SSI research 

trends published by five journals with the highest impact factors related to SSI. Research related to SSI 

increased regularly with the highest publications in 2012 where most were dominated by the application of 

SSI to improve argumentation and decision making. In addition, according to Siribunnam [41] as a result of 

database investigations on ERIC, Springer, EBSCOHOST, and ThaiLIS, related to SSI decision making  

that the first concentration on teaching, reasoning processes in decision making, and decision making 

frameworks. This finding shows that SSI internationally has received special attention in science education, 

more specifically regarding SSI decision making and arguments. 

The application of SSI varies in different countries and various cultures or traditions. Therefore, 

problems related to SSI that arise in one country just do not exist in other countries [42]. However, there is no 

literature that clearly explains social or regional variations in the SSI concept. Indonesia as a developing 

country also has various phenomena and problems that mig ht not be classified as SSI in other countries. 

Research that applies SSI was conducted in 2014 through the development of SSI learning tools that improve 

student thinking skills but are still limited. Over the next few years, SSI research has begun to explore student 

decision making and arguments in classroom learning as has been studied in other countries. 
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Learning in the context of SSI that has been done on an international and local scale shows that SSI 

contributes positively in improving student skills such as critical thinking skills [43], argumentation [44-46], 

and decision making [47, 48] which are important in realizing students who are science literacy [49] 

according to the demands of 21st century learning. In addition, it is feasible to apply it in classroom such as 

in Indonesia which has SSI complexity because it consists of diverse cultures and traditions. Therefore, 

involvement in SSI will train students to participate as citizens in providing solutions for various problems. 

 

3.2. Socio-scientific issues among countries 

Socio-scientific issues can range from personal to societal. Personally, affects daily life and socially 

focused on society and global level. As mentioned in the previous point that SSI within a country varies 

depending on geographical conditions, the characteristics of an area and the development of the country. 

Based on analysis of SSI raised in the article, obtained a description that the countries in Asia are generally 

raised the issue related to the problem of environmental pollution. More specifically in Indonesia  

in conducting SSI teaching and learning, issues raised tend to be related to subjects in schools or universities 

such as environmental pollution, heat and systems reproduction.In Indonesia, the type of issues raised  

are personal as well as social, such as the use of food additive, but issues related to the development  

of technology in society is still not completely visible, except in Korea as one of the developed countries 

located in Asia has raised issue concerning nuclear power plants as SSI. In other words, although it is still on 

the same continent, the development of a country influences an emerging issue. 

Meanwhile, European countries such as Sweden, UK and Germany dominated issues related  

to more diverse environmental issues such as environmental pollution, climate change, fishing and 

biodiversity. In addition, the issue of genetic engineering both in humans and food. Based on the character 

issues raised are categorized as complex issues. This is evident from the scope of issues raised not only 

personal, but also the global level which affects the public in general and in a broader scope. It is also seen 

that the issues raised connect many aspects the development of technology and human health. The mainly 

reason is because Sweden, Britain and Germany are developed countrieswith developments in many sectors. 

Countries in America as well as countries in Europe also raised environmental issues as dominant issues such 

as pollution and disease, ocean, genetic engineering and biotechnology. Based on the character of the issue is 

included in complex issues related to various aspects and their implications on a wide scale. 

Based on the issues that have been analyzed, it can be seen that the similarity of issues between 

Asia, Europe and America are the issues related to ecological content such as environmental pollution, global 

warming, ecosystem and biodiversity as popular issues to be adopted as SSI. This is because environmental 

issues are not merely national issues but also global issues and hence must be tackled with international 

efforts and cooperation. The impact of environmental issues also causes enormous harm to human health.  

In addition, the characteristics of env ironmental issues are multidisciplinary that combines several branches 

of science such as chemistry, physics, medical sciences, life sciences, agriculture, public health, sanitary 

engineering etc. Therefore, discussing environmental issues allows students to link various aspects that are in 

line with SSI that not only based on science. 

 

3.3. Lesson study for applying socio-scientific issues 

The teacher is one factor that contributes to the successful implementation of SSI. The teacher's 

challenge is how to design lessons and apply. Trends in research show that teachers still find it difficult  

to apply SSI and most do not include problems in their teaching [50]. It was explained that there was a lack 

of resources in implementing SSI learning including teaching materials and time to prepare lessons [51]. 

Some teachers argue that the most important task is to teach the principles of science and try to apply them in 

the classroom, rigid science curriculum, and conflicting syllabus [52]. In addition, the teacher's limitations 

and concerns are related to his capacity to respond to students' ideas. This is detrimental to students and 

teachers, thus limiting the assessment criteria in assessing the ability of SSI learning. Providing some regular 

training for teachers is very important as a solution. 

Lesson study (LS) has been applied in Japan since the 1870s which focuses on the professional 

development of teachers. LS involve a group of teachers who collaborate in planning [53], teaching [54, 55], 

observing [56], and analyzing results [57]. Teachers can develop their abilities through collaboration among 

educators. Learning together can develop teacher competency [58].  

The teacher can develop student-centered learning plans from the results of need-analysis and 

problems in implementing SSI learning such as how to teach and find collaborative solutions. Furthermore, 

the implementation of SSI learning can practice learning plans together, while other teachers are observers. 

Reflections on teaching practices need to be part of the evaluation of further teaching. Through LS, teachers 

are expected to develop skills to maximize SSI application. 
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The study of SSI in learning is still rarely applied. Most SSI implementations focus on 

implementing student learning, while teacher training in teaching SSI is still rare. The results of identification 

in Indonesia found that SSI as a lesson study was applied to prospective teachers, while in Australia and 

America there was one about lesson study. Lesson Study is very important to be applied to improve teacher 

understanding and skills in planning and developing SSI learning. 

 

 

4. CONCLUSION 

The implementation of SSI mostly conducted in developed countries which commonly focused on 

fostering students’ argumentation and decision making. These findings suggest that internationally SSI has 

gained special attention in science education. In Indonesia, SSI is beginning to be studied, but it is still 

limited. Environmental factors and the development of a country's society also contribute to the emergence of 

issues or phenomena categorized as SSI. Therefore, SSI problems in a country may not be categorized as SSI 

in other countries.This is supported by the analysis of SSI issues in several countries in Asia, America and 

Europe. The issues and characteristics of different issues depend on the situation of country, but generally  

the issue of ecology is a popular issue to be raised.This is mainly because environmental issues are  

not merely national issues but also global issues and hence must be tackled with international efforts 

and cooperation 

The successful integration of science learning in the classroom is inseparable from the teacher's 

ability to apply it. Therefore the teacher plays an important role in this matter. The development  

of collaborative teacher professionalism in planning, teaching, observing, analyzing learning, and teaching  

is very important. The teacher must be able to plan student-centered learning based on SSI learning.  

The application of SSI as a Lesson study in several countries is still rare, therefore, being one aspect that 

needs more attention. 
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