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Abstract 

 

Socioscientific issues in the border areas of North Kalimantan became debatable issues 

both among scientists and social practitioners. Biology education students as the young 

generation who explore issues from both perspectives (science and social) need to give 

their views on this issue. However, the obstacle faced by students is their lack of ability to 

express their opinions through writing and orally. Based on this, an activity was held on 

how to convey their perception of this problem through visuals media, especially comics. 

This research used a case study to find out students' perceptions regarding the types of 

socioscientific issues and the solutions they offer to these problems. The results obtained 

in this study were 57.5% of students choosing social problems in the environmental field, 

12.5% in the food sector, 10% related to biopiracy problems, 15% related to fisheries and 

5% related to biotechnology. 

 
 

Keywords: Socioscientific issues, Comics. 

 

1. INTRODUCTION 
 

Biology learning is not only about learning science concepts but also learning to connect science 

with social problems. Students, especially biology education students as millennial agents, need to 

understand and build scientific concepts holistically so that the scientific concepts obtained in learning 

can be applied to solve problems in society. To start with this, students need to be initiated to analyze 

the socio-scientific issues that occur in their environment. Sociscientific issues will help them to 

improve their understanding of science, besides that this is also able to guide students to understand 

problems in a multi-perspective way.1 2 3 

Socioscientific issues are problems that arise because of the interrelation between science and 

society.4 Sometimes these issues are controversial, sometimes true from a scientific point of view and 

sometimes they can be wrong from a social point of view, and vice versa. Based on this, students are 

expected to be able to provide good and appropriate solutions from a scientific and social point of view. 

Besides, students also need to use evidence and reason for this evidence. Introducing students to socio-

scientific issues is very important to shape their critical thinking. This is because the use of socio-

scientific issues in learning from a pedagogical context can develop  cross-disciplinary knowledge, 

values in society, and personal experiences.5  
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Introducing socioscientific issues (SSI) to students in a lesson is not easy because generally the 

learning process only focuses on studying one field of science. They will find it difficult to develop 

other disciplines and combine their fields of knowledge with other disciplines. Presenting SSI in a 

lesson needs to be packaged in interesting learning, and the issues presented are related to students or 

according to the area where the student lives.6 Based on some of these considerations, it is necessary 

to raise socio-scientific issues in border areas, especially in North Kalimantan. North Kalimantan is the 

youngest province and also located on the border with neighboring countries is certainly an area that 

has a lot of issues. Issues in the North Kalimantan area cover several main issues, namely: the issue of 

national boundary defense and border area security, institutional issues, community economic issues, 

education issues, infrastructure issues, and regional potential issues.7 These issues will later give birth 

to socio-scientific issues. For example, the issue of national borders raises the issue of biopiracy. For 

example, cases of illegal fishing in Sebatik by Filipino foreigners.8 

One aspect that needs to be considered in introducing socio-scientific issues is attractiveness in 

learning design. The attractiveness of design must also be following the scientific literacy vision so that 

it will support students' scientific literacy. There are 2 visions of scientific literacy. The first vision 

covers scientific processes, practices, and basic principles. Furthermore, Second vision is a 

consideration of other contexts related to real life, such as social, cultural, political and ethical issues.9 

An interesting learning design to introduce SSI to students requires the availability of attractive media 

in the classroom. The media chosen in this research is comics. The selection of comics as a medium 

has many considerations, among these considerations, the most important consideration is the increase 

in student motivation and literacy. Visual representations and text in comics can interact with students, 

which in turn has an impact on increasing student motivation in the classroom. Comics are also able to 

expand the meaning of content, and directly improve interpretation or synthesis skills. Besides, the 

connection between visual and text can expand students' understanding.10 

Based on these things, socioscientific issue-based instruction will be designed in social biology 

courses at the Biology education program of the University of Borneo Tarakan. However, some 

problems were found during the pre-implementation observation process of research activities. The 

problem found is the lack of students' writing and opinion skills. Therefore, students are assigned to 

describe the results of their observations and analysis related to problems using comic strips. Comic 

strips are very useful for highlighting important points so that students who are still lacking in writing 

skills can still express their ideas. The comic strips that are made will later be presented by students in 

class and responded to by other students. 

 

2. METHOD 

 

a. Learning approaches 

The implementation of learning used socioscientific issues-based instruction (SSI-based 

instruction) which consists of three core aspects, namely design elements, student experiences, and 

teacher attributes.11 These three elements integrated into the context of classrooms, 

schools/communities, and state policies. 

The picture of the SSI-base instruction framework is depicted in Figure 1. The core aspects which 

consist of  3 parts are placed centrally. Furthermore, the classroom is represented as concentric circles. 
After that, there is another big circle representing important factors such as school, community, state 

context, and national policy. 
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Fig 1. A Framework of SSI-Based Instruction 

 

1) Design Element 

The first core aspect of SSI-based Instruction is the design element, it contains four important 

features, namely building instructions on interesting problems, presenting problems, providing 

scaffolding for high-level practice (reasoning, decision making, argumentation activities), and 

integrating experiences.12 

Instruction development is the initial activity of connecting social problems with science. Most 

of the curriculum in higher education does not focus on socioscientific issues in the curriculum. The 

curriculum emphasizes more on specific concepts from each field of science. If the instructions have 

been built, the next step is to present the problem in learning media. 

The third feature in the design element is the provision of scaffolding for high-level practice. The 

scaffolding in question is an activity to build student knowledge related to socioscientific issues. The 

scaffolding used in the activity is argumentation, reasoning, and decision making. Scaffolding is useful 

for developing student argumentation skills.13 14 15 The final feature of the design element is experiential 

interaction, where students are allowed to integrate what they have learned into issue-based learning 

with the knowledge they have previously acquired. 

 

2) Student Experiences 

Student experiences together with design elements are interrelated aspects where students are 

expected to be actively involved in SSI-based learning. Student experiences that students need to face 

in SSI learning are facing scientific ideas and theories related to the problem being considered. After 

that students are expected to be able to collect and analyze data and evidence related to the problem. 

After that students are expected to be able to provide social negotiations in the form of offering 

solutions to problem-solving.16 
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3) Teacher Attributes 

Teacher attributes to support SSI-based instruction which includes: familiarity with 

socioscientific issues (knowing science content and awareness of social considerations related to these 

issues), willingness to position themselves as contributors to knowledge, and skills in dealing with 

uncertainty in the classroom.17 

 

4) Classroom Environment 

The classroom environment makes the second layer of the SSI framework this aspect greatly 

influences aspects of the first layer (i.e., design elements, learning experience, and teacher attributes). 

The classroom environment is needed in SSI-based learning because the class accommodates teachers 

and students in collaborating and interacting with the socio-cultural issues raised. The teacher as a 

facilitator is expected to be able to provide input both in the learning process and outside guidance.18 

  

5) Other factors 

Other factors form the third layer of SSI-based instructions. This aspect affects the aspects of 

the first and second circles. Influence from schools, communities, and state and national policies may 

influence SSI-based instruction. Important features of this aspect include: 

a) Support and encouragement for teachers to implement Instruction-based SSI 

b) Access to SSI based materials. 

c) Curriculum flexibility that allows teachers to apply SSI-based instruction in the classroom 

d) Existence and local awareness by the community regarding socio-scientific issues 

e) The connection between SSI based instructions and national level curriculum objectives.19 

 

b. Comic Development 

In the learning process, lecturer showed a comic book that contains one of the social science 

issues in the North Borneo, as well as a step to initiate students in getting to know socioscientific issues. 

After reading the comic, students were asked to argue about the contents of the comics. 

After the process of initiating issues by the lecturer. The lecture assigned students to look for 

one of the socio-scientific issues in North Kalimantan. Then, the lecture asked the students to develop 

their selected socio-scientific issue topic into comics. The comics that are developed is a maximum of 

2 pages containing several things, namely: a description of the problem (including data), the case that 

occurred, and the solutions offered. The comic developed is a comic strip or comic page, where one 

page can contain several panels or a full panel.  

 
 

3. RESULTS AND DISCUSSION 

 

The application of SSI-based instruction in learning started with introductions by teachers to 

students related to examples of sociocultural issues in North Kalimantan. The teacher introduced 

several social science issues related to drug abuse using comic media. In the comics used by the teacher 

in the learning process, several important points were emphasized in the content in these comics. For 

example, related to data on drug users, the dangers of drugs, and stories related to drugs. The comics 

that have been used by the teacher are shown in Figure 2. 

Then in the next stage, students were invited to develop their own comics with the theme of 

socio-scientific issues in the border area of North Kalimantan. Based on the results of the identification 

of the topics chosen by the students, 57.5% of students chose topics about environmental problems, 

12.5% of students chose topics of the food sector, 10% of students chose biopiracy issues, 15% of 

students chose fisheries, and 5% chose topics of biotechnology (Figure 3). 
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Fig 2. The comic used by the teacher to initiate SSI-based instruction  

 

 

 
Fig 3. Percentage of SSI Topics selected by students

Environment, 
57,5

Food Sector, 
12,5

Biopiracy, 10

Fishery, 15

Biotechnology, 5
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20Tim Perikanan WWF Indonesia, Seri Panduan Perikanan Skala Kecil Budidaya Rumput Laut - Kotoni (Kappaphycus 

alvarezii), Sacol (Kappaphycus striatum) dan Spinosum (Eucheuma denticulatum). WWF-Indonesia, 2014. 
21FAO. The Global Status of Seaweed Production, Trade and Utilization Vol. 124. Roma, 2018. 

a. Environmental Problem 

Most of the comics developed by students related to environmental problems related to waste 

problems in coastal areas. One example of a comic related to environmental problems in coastal areas 

that have been created by students is shown in Figure 4. The topic in the comic shows the cultivation 

of seaweed as one of the livelihoods in the North Borneo. On the other hand, seaweed farming has a 

very disturbing impact, namely the accumulation of plastic bottle waste. Plastic bottles are one of the 

items used in seaweed cultivation, where plastic bottles are used as a tool to make floating seaweed.20 

Students in the developed comic described data related to world seaweed production from Food 

and Agriculture Organization (FAO) in 2018, where Indonesia is a contributor to 40% of the seaweed 

industry in the world. Besides, the students also explained that the genus of seaweed that is widely 

cultivated in Indonesia, namely Euchema spp. and Gracilaria spp.21 

Then, students provided data regarding the impact of seaweed farming on the accumulation of 

plastic bottle waste. Students make observations in Pantai Amal (coastal area in Tarakan, North 

Borneo) and identify related types of waste. In the bar table presented by the students in the comic, it 

was found that at least 50% was a type of plastic bottle waste. The students chose the location because 

there are so many seaweed farms in this area. 

 

    
 

Fig 4. Comic on the topic of environmental issues 

 
In the comics, the students explained 2 solutions, which needed to collaborate with the local 

government regarding minimizing plastic bottle waste from seaweed farming. The first solution 

described by the students was making reusable bottles so that seaweed farmers could use the bottles 

many times over a long time. The second way is by conducting dissemination to seaweed farmers, so 

that awareness will arise to love the coastal environment and instill the habit of disposing of plastic 

bottles in the trash. Both of these methods are the most effective from the student's point of view because 

the first way is an approach by replacing a plastic bottle that breaks quickly with another bottle that has 

high resistance. Meanwhile, the second method is an educational approach and character development 

which will have an impact on forming good habits of seaweed farmers. 
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b. Food Sector 

The topic of food issues mostly leads to the staple food used by Indonesians, namely rice. The 

case of rice scarcity or increase in rice prices in Indonesia is a problem that sometimes occurs at several 

moments, for example before holidays or holidays. Enjoying rice for some Indonesians is also a culture 

that is very difficult to get rid of (Nurdin & Kartini 2017).  

On problems in the field of food, the topic raised by students was related to the increase in rice 

prices that had occurred in Tarakan in 2018 (Figure 5). In the first panel, the two characters in the comic 

had a conversation on the topic of rice distribution in Indonesia, where most of the rice supplies from 

Tarakan came from outside the region, such as the island of Java and other regions. In addition, the 

absence of rice farming in Tarakan is also a problem. Then, on the last page, students provide several 

solutions through 2 solutions, namely: liming land in Tarakan which is acidic and has a sandy clay 

texture so that in the future Tarakan will have its own rice farm. The second solution is food 

diversification. Changing the culture of eating rice is indeed difficult, but the socialization of food 

diversification is the right step so that people want to consume other sources of carbohydrates or other 

foods. Food diversification is a very interesting idea because this solution is able to create a society that 

can adapt if there is a type of food that is scarce in the area (Sumaryanto, 2019). 

 

 

    
 

Fig 5. Comic on the topic of the food sector 

 

 

c. Fishery 

The issues chosen by students regarding the topic of fisheries are quite diverse. For example, 

the destruction of coral reefs by fishermen, the use of illegal fishing gear, and other topics. However, 

what will be discussed and become a new issue recently is the use of illegal fishing gear by several large 

fishermen namely trawl. The use of this tool has a great effect both on marine ecosystems and also from 

a social perspective. From a social perspective, the use of trawl can be detrimental to small fishermen 

because their fish catch is reduced. 
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(2017): 163-174. 

The use of trawl has been prohibited under Law No. 45 of 2009 concerning fisheries, in which 

the law describes the prohibition of fishing tools that interfere and damage the sustainability of fish 

resources.24 Besides, in 2015, the Minister of Marine Affairs and Fisheries issued a Ministerial 

Regulation No.2 of 2015 concerning the prohibition of using trawl.25 

In the comic that was made by the students, several facts were explained, that in some areas the 

big fishermen changed the size of the trawl to be smaller or known as mini trawl (Figure 6). This change 

in size helps these individuals continue to use the trawl, and not break the rules. This occurs because 

there is no standard trawl (size and shape) so that the elements can easily escape the prohibition 

regulations. These violations also occurred in several regions in Indonesia.26 27 

 

 
 

Fig 6. Comic on the topic of fishery 

 

Several solutions were elaborated by the students, especially related to the active role of the 

government in eradicating violations of trawling. The solutions formulated by students include 

providing solutions and tolerating the time limit for using trawl so that no fishermen are disadvantaged. 

Besides, cooperation between local governments and law enforcement officials is necessary to catch 

fishermen who violate the prohibition on trawling. 

70  | ICBA September 2020 Volume 1 
 



ISSN : 2746-640X 
 

 

 
28 Kementerian Kelautan dan Perikanan Republik Indonesia.” Hingga November 2018, Pemerintah Tangani 134 Kasus Illegal 

Fishing” (online). https://kkp.go.id/. Accessed 3rd March 2020 

29D. Lotter, “The Genetic Engineering of Food and the Failure of Science – Part 1: The Development of a Flawed 

Enterprise”. Int. Jrnl. of Soc. of Agr. & Food 16, no. 1 (2008): 31–49. 
30 C.D. Marinho, F.J.O. Martins, A.T. Amaral Júnior, L.S.A. Gonçalves, S.C.S. Amaral, and M. P. de Mello, “Use of 

transgenic seeds in Brazilian agriculture and concentration of agricultural production to large agribusinesses”. Genet. Mol. 

Res. 11, no. 3 (2012): 1861-1880. 
31L. Amin, A. A. Azlan, M. H. Gausmian, J. Ahmad., A. L. Samian, M. S. Haron, dan N. M. Sidek, “Ethical perception of 

modern biotechnology with special focus on genetically modified food among Muslims in Malaysia. AsPac J. Mol. Biol. 

Biotechnol. 18, no. 3 (2010): 359-367. 
32H. Azadi and H. Peter, “Genetically modified and organic crops in developing countries: A review of options for food 

security”. Biotechnology Advances 28, (2010): 160–168. 
33Mahrus. “Kontroversi Produk Rekayasa Genetika”. Jurnal Biologi Tropis 14, no. 2 (2014): 108-119 

 

d. Biopiracy  

On the topic of biopiracy, the theme chosen by the students was illegal fishing. Although this 

topic is closely related to fisheries, the thing that is highlighted is the piracy of natural resources. In the 

comics made by students, it was explained related to illegal fishing cases in 2017 and 2018 (Figure 7). 

Based on data from the Ministry of Maritime Affairs and Fisheries, there were at least 633 illegal fishing 

vessels from January 2017 - October 2018.28 

 

 
 

Fig 7. Comic on the topic of biopiracy 

 

The solution proposed by students to deal with this is the government's assertiveness towards 

the perpetrators. Several things have been done by Indonesia in dealing with this matter. For example, 

a boat that perpetrates illegal fishing is blown up. Another solution is a cooperation between the 

government and security forces, especially in border areas which are very vulnerable to illegal fishing 

activities. 

 

e. Biotechnology 

The topic discussed in biotechnology by students is Genetic Modified Organisms (GMO). 

Living things whose genetic material has been manipulated artificially in the laboratory through genetic 

engineering are called transgenic living things or genetically modified organisms (GMO) which have 

superior properties compared to their original living things.29 30 The most important part that was 

highlighted by the students was related to transgenic plants. The development of transgenic plants as 

one of the GMO developments is to overcome various food shortage problems faced by the world's 

population that cannot be solved conventionally, because of the rapid population growth.31 32 33 However, 

in its development to date, GMOs still cause pros and cons, both in countries where GMOs are developed 

and in countries that use GMO products. 
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34K. Koch, “Food safety battle: organic vs. biotech”. Congressional Quarterly Researcher 9, no. 33 (1998): 761–84. 
35R. Pedreschi, M. Hertog, K.S. Lilley, and B. Nicolaï. “Proteomics for the food industry: opportunities and challenges”. Crit 

Rev Food Sci Nutr 50, no. 7 (2010): 680- 692. 
36M. Cantley. “European Attitudes on the Regulation of Modern Biotechnology and their consequences”. GM Crops and 

Food: Biotechnology in Agriculture and the Food Chain 3, No. 1 (2012): 40-47. 

 
 

Fig 8. Comic on the topic of biotechnology 
 

An issue that was highlighted by students regarding transgenic plants was the loss of wild type 

from plants because most of the plants circulating in the market were GMO products (Figure 8). 

Although commercialization is widely supported internationally, the issue of genetic diversity due to 

GMOs has also become a concern of many scientists in the world.34 35 36  The market prefers GMO results 

to wild type. Therefore, the GMO monopoly in the market will greatly reduce the variety of existing 

products. 

The solutions offered by students are very good, where the government needs to work with 

farmers who are still developing organic products. This collaboration will later be useful in marketing 

organic products in the market. This is very important because people will be able to choose the variety 

of products on the market. In addition, the students also gave suggestions for wisely consuming GMO 

products. People need to know the benefits and risks of consuming GMO products, related to allergies 

or other effects. 

 

 

4. CONCLUSION AND POLICY RECOMMENDATIONS 

  Based on the results of the development of comics by students on the implementation of SSI-

based learning, it was found that out of 40 students chose 5 types of topics related to sociocultural issues. 

The issues were chosen were: environmental problems, food, fisheries, biopiracy, and biotechnology. 

The percentage of topics selected by students is as follows 57.5% of students chose a topic about 

environmental problems, 12.5% of students chose a topic of the food sector, 10% of students chose a 

topic of biopiracy, 15% of students chose fisheries, and 5% chose a topic of biotechnology. 

  The solutions offered by students vary according to the chosen socioscientific issue. However, 

most of the solutions described by students mostly needed government assistance, both central and local. 

Therefore, the results of this study are expected to be able to provide an overview of the government 

regarding socio-scientific issues that are still being polemic, especially in border areas. The government 

is expected to take part in solving these issues through various types of approaches, either through 

solutions described by students in comics, or other solutions. 
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