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Abstract - In recent years, Science Education (SE) in Indonesia 

has grown into a dedicated focus for all stakeholders in 

scientific education. All players in the field of education 

unanimously agree to enhance the prominence of SE among 

all stakeholders, particularly teachers and learners. The 

research analyzed the students' attitudes regarding Science 

Education and the impact of Science Education by SE 

teachers in higher educational institutions. Science Education 

outcomes are analyzed using a survey and descriptive 

evaluation. To gather details, a survey includes closed-ended 

and open-ended questions developed and controlled on SE 

teachers’ and students’ viewpoints and knowledge. This 

research assessed Indonesian Science Education teachers’ 

perspectives and experiences with Science Education teaching 

focused on Socio-Scientific Issues (SSI). The students were 

asked how they integrated relevant SSI methods into their 

Science Education and their difficulties. Teachers were asked 

what subjects they learned would be best for SSI-based 

learning, and most students replied that subjects like 

technology or environmental sciences would be good for the 

learning. Despite many hurdles, most Science Education 

teachers continued to be interested in using SSIs in their 

classrooms. 

Keywords: Science Education, Bibliometrics, Indonesia, 

Teachers’ and Students’ Perspectives 

I. INTRODUCTION TO SCIENCE EDUCATION 

Science Education (SE) is crucial in helping future citizens 

with the necessary skills and making informed options 

related to science-related studies in today's world (Arifin & 

Anas, 2021). Students should be provided with an 

environment that helps them to use their skills to engage in 

science-related studies and understand the scientific details 

related to any issues. SE educators must consider the 

environment in which learners are exposed to science in 

school. Nevertheless, SE instructors sometimes convey 

scientific issues with only indirect allusions to the daily 

experiences of their pupils. Socio-Scientific Issue                     

(SSI)-based learning allows students to engage with and 

make decisions about real-life challenges related to science 

and technology they may encounter daily (Ram, 2024). 

SSI-based education is a context-based learning that 

focuses on scientific education. It also serves as a 

framework for developing basic educational abilities that 

prepare students to participate fully in the democratic 

system (Selvaprabu et al., 2024). This includes the ability 

to make sound decisions on SSIs. Several nations often 

need to pay more attention to the connection between these 

socioeconomic challenges and their immediate impact. 

Given Indonesia's substantial size, extensive natural 

resources, and human capital, the nation must advance 

science and technology significantly (Kalogiannakis et al., 

2021). SE is used across many scientific disciplines by 

using the fundamental principles of science as a foundation 

for instruction and maximizing the potential of learners 

(Chukwusa, 2021). Many longstanding issues, including 

the disorganized development of the elementary school 

curriculum, plague Indonesia's education system. Research 

has shown that science and math instructors in Indonesia 

need more pedagogical understanding and effectiveness in 

teaching science (Veysi & Salari-Aliabadi, 2021). 

According to research by the National Science Foundation 

(NSF), there are claims that just a handful of mathematics 

and science instructors have practical expertise in scientific 

teaching. Teachers might need a formal degree in science. 

The NSF found that 30% of elementary school science 

teachers need professional training (Marbun et al., 2020). 

Teachers' perspectives on SE are very significant since they 

can shape the progress of SE in Indonesia. This research 

aims to ascertain the teachers' perceptions of SE in 

Indonesia, particularly their grasp of the definition of 

science, to promote SE. 

An initial analysis of research published in international 

scientific journals suggests a need for further studies that 

record SE in Indonesia (Zidny et al., 2021). This study aims 

to improve readers' understanding of the research 

environment in Indonesia's social entrepreneurship field. 
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Undertaking research in the Indonesian environment is of 

utmost importance. Indonesian academics may use this 

benchmark to evaluate their recent progress and provide 

recommendations on areas of research and development 

that need improvement to influence society as a whole 

(Indrawati & Kuncoro, 2021). The research findings might 

aid Indonesian educational officials in formulating 

enduring strategies to tackle significant challenges, 

particularly in the scientific classroom (Arora, 2024). The 

research results will be crucial information for scholars in 

the international environment as they establish and develop 

international partnerships and networks to promote SE 

worldwide. SE is primarily a global endeavor that involves 

the active involvement and contribution of many 

governments worldwide. 

II. BACKGROUND TO SCIENCE EDUCATION 

The Indonesian government has made notable progress 

over the past three decades by improving access to 

education and increasing funding for school operations, 

resulting in a high student enrollment rate. Indonesia is 

presently the fourth largest nation in the world in terms of 

population, behind China, India, and the United States 

(Anwar, 2023).  

Between 1970 and 2010, the population increased twice, 

from 135 million to over 240 million individuals. 

Projections indicate that the population will continue to 

expand, reaching 306 million by 2030. In 2019, education 

data indicated that Indonesia had achieved a universal gross 

participation ratio for elementary school students at 9% and 

for junior high school students at 91% (Gust et al., 2024). 

There was an upward trend in admission rates for senior 

secondary school pupils at 76% and for university 

education at 24%. The current gross enrollment percent 

levels are among the greatest ever recorded, surpassing any 

preceding time. 

The number is anticipated to increase further as the 

government actively implements the 2018 law that 

mandates extending compulsory schooling from 8 to 13 

years (Fan, 2020). Delivering education to 54 million K-12 

students in a nation severely damaged only two generations 

ago due to the failure of the post-war and post-colonial 

economy and government is an impressive 

accomplishment (Prema et al., 2022). The government had 

to prioritize developing the ability to accommodate a more 

significant number of pupils in the education system 

(Heleta & Bagus, 2021). The government is prioritizing the 

enhancement of educational standards for both instructors 

and pupils. Training and hiring about 3.7 million teachers, 

who operate in over 3 million schools, is under the 

responsibility of the governing body and private companies 

(Batra, 2022). The significant disparity between the 

number of pupils and educators in the Indonesian 

educational system compared to the population of several 

nations is a considerable obstacle for policymakers and 

elected officials striving to implement effective measures 

to guarantee a top-notch education for all children in the 

country. 

Efforts centered on enhancing the national curriculum, 

refining teacher development and training programs, and 

advancing educational studies are propelling 

transformation in the education system, influencing SE and 

learning (Luo, 2023). The research will provide a detailed 

account of the current condition of the Indonesian 

educational system (Anđelko & Radomir, 2023). The 

research uses relevant instances to illustrate the obstacles 

and advancements in science education in Indonesia. The 

research outlines creating a national science curriculum 

and establishing science research (Guest & Martin, 2021). 

The research offers a background to comprehend teachers' 

difficulties when implementing a standardized curriculum 

across various schools, with pupils from diverse 

backgrounds and in different classrooms. 

All pupils are taught fundamental scientific concepts at the 

primary and junior secondary levels. At these educational 

levels, science is offered as a cohesive and interconnected 

topic with a clear distinction between physics, chemistry, 

and biology content (Roehrig et al., 2021). Science is 

covered at the primary level four times per week, with a 

total allocated time of around 107 minutes each week. At 

the junior high school level, pupils must attend five 

scientific lessons each week, each subject lasting around 

210 minutes. Pupils who choose the scientific track at 

senior high school get separate instruction for every science 

topic, with around 142 minutes allocated to each subject 

weekly. Students attend three sessions each week for each 

subject: biology, physics, and chemistry.  

Given Indonesia's substantial size, extensive natural 

resources, and human capital, the nation must advance 

science and technology significantly (Napier et al., 2020). 

SE is used across many scientific disciplines by using the 

fundamental principles of science as a foundation for 

instruction and maximizing the potential of learners. Many 

longstanding issues, including the disorganized 

development of the elementary school curriculum, plague 

Indonesia's education system. Research has shown that 

science and math instructors in Indonesia need more 

pedagogical understanding and effectiveness in teaching 

science (Christensen & Lombardi, 2020). According to 

research by the NSF, there are claims that just a handful of 

mathematics and science instructors have practical 

expertise in scientific teaching. 

It is suggested that teachers might not have a formal degree 

in science. The NSF found that 30% of elementary school 

science teachers do not have training specifically in their 

profession (Mambrey et al., 2022). SE teachers' 

perspectives on scientific education are very significant 

since they can potentially shape the progress of science 

education in Indonesia (Mahendra et al., 2022). This 

research aims to ascertain the teachers' perceptions of 

scientific education in Indonesia, particularly their grasp of 

the concept of science, to promote science education. 

III. SCIENCE EDUCATION IN INDONESIA 

This section analyses the participants, survey details, and 

methods used to assess the students and teachers in science 

education in Indonesia.  
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3.1. Participants 

This research surveyed 110 scientific students in East Java, 

Indonesia. 100 science professors from junior high schools 

participated in the survey. Targeted surveys were 

conducted with particular instructors. After doing an initial 

assessment of the surveys, we chose a group of 21 teachers. 

The decision was based on the variety of their personal 

information and the quality of their replies to the research. 

Interviews were done a fortnight following the survey to 

elucidate further the results obtained from the study.  

Participants were instructed to provide details about their 

personal histories in the survey, which included their 

teaching degrees, teaching organizations, and experience as 

educators. A hundred educators were employed across 74 

distinct educational institutions, each with diverse 

academic qualifications. A portion of those involved were 

employed as educators in public high schools. Some 

individuals were used in the private education industry. 

Nine instructors did not indicate any affiliation. 

3.2. Methods 

Utilizing bibliometrics and the systematic review approach 

separately in SE investigations has advantages and 

disadvantages. Despite their need for human labor, 

systematic examinations are proficient at detecting the 

research methodology employed in sample articles. 

Bibliometrics has the advantage of automated text analysis, 

which alleviates several challenges associated with human 

labor. It cannot describe the study methods. Employing a 

singular classification system in a methodical examination 

could exclude numerous crucial keywords not 

encompassed by that system. 

It could result in the possibility of reaching divergent 

conclusions when analyzing identical examples of work 

using an alternative system. Considering these advantages 

and disadvantages, it integrated both approaches to tackle 

the research inquiries in the present investigation. Figure 1 

presents a summary of the investigation design. 

 

Fig. 1 Study Model for Retrieval of Papers and Assessment Models 

The search string was derived from pertinent sources, 

which encompassed (1) a compilation of research issues, 

(2) the analytical sections, and (3) a compendium of 

science-related keywords found in the research. The 

Language of Science Schooling: An Increased Glossary of 

Key Fields and Ideas in SE and Studying. It obtained 

sample papers from the Scopus repository using the 

Preferred Reporting Items for Systematic Meta-Analyses 

and Assessments (PRISMA) technique. This resulted in 

290 chosen articles, as shown in Figure 2. It specifically 

chose articles that have appeared only in Scopus-listed 

journals to ensure their availability to the worldwide 

science education industry. These articles were only 

written in English to facilitate comprehension for science 

instructors worldwide. 

 

Fig. 2 Process of Retrieval of a Research Article 

The document presents the specific analytical 

methodologies and tools for investigating each study issue. 

It used an interceding approach to enhance the internal 

reliability of the systematic evaluation findings. This 

included two researchers separately classifying the sample 

articles based on a predetermined categorization scheme. 

They convened to determine the consensus on their 

classifications. The inter-coders reached a consensus of 

87% for the key research themes, 93% for the primary 

investigation methodologies, and 87% for the                               

sub-methodologies used in the present investigation. 

3.3. Questionnaire 

The survey primarily examined the teachers' viewpoints on 

science education based on Socio-scientific Issues (SSI). 

The survey thoroughly elucidates SSI-based learning by 

offering a description and a case study for illustration.               

SSI-based learning is an instructional approach focusing on 

complex and controversial subjects in science and 

technology. The issue requires rigorous scientific and 

ethical examination, is scrutinized from several 

perspectives, and offers various viable resolutions.                 

SSI-based education involves instructing students in 

comprehending the scientific principles of a particular 

subject and engaging in social discourse. This entails 

analyzing the benefits and drawbacks, assessing possible 

hazards and benefits, and providing information to 
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facilitate decision-making. Based on the explanation and 

instance of SSI-based education, the students had a similar 

understanding of the purpose of SSI-based training. 

Before the research, the survey underwent a pretest with 35 

instructors to ensure the tool was easily understandable. 

The final study of ten topics, mainly including open-ended 

questions (questions 4, 5, 6, and 8), as well as Likert-type 

questions (with a 5-point scale that ranges from "not at all 

or never" to "a great extent or always"), based on the 

specific subject (questions 3, 7, 10). Additional question 

styles included binary responses (question no.1) and 

multiple-choice questions with many possible solutions 

(questions no. 2 and 9). 

The first three questions in the survey inquired about 

instructors' personal experiences with SSI-based 

instruction. The following seven elements pertained to their 

perspectives on the related methods. The survey included 

the following elements: 

(1) The teachers' level of knowledge and experience with 

SSI-based teaching methods, (2) The resources or 

references they used to learn about SSI-based teaching, (3) 

The frequency at which they have used SSI-based teaching 

in their classrooms, (4) Any difficulties or obstacles that 

they have encountered when implementing SSI-based 

teaching, (5) Any student abilities that can be enhanced by 

using SSI-based teaching, (6) Any professional skills that 

instructors can improve through SSI-based teaching. (7) 

How much can SSI-based instruction give to personality 

formation? (8) Which elements of personality creation can 

be substantially accepted by the majority? (9) What are 

some indicated science subjects useful for implementing 

SSI-based instructing? (10) How intrigued was the 

instructor in carrying out SSI-based teaching despite any 

indicated difficulties? 

IV. RESULTS AND DISCUSSIONS 

Figure 3 illustrates the portrayal of pupil viewpoints on SE 

via scientific instruction based on handling study data. The 

graph is a composite of three metrics about SE subjects. 

The graph is derived from comprehensive data collected 

from all metrics aligned with their relevance and subject 

matter. Therefore, it is evident that most pupils have a 

favorable outlook on their interest in SE, accounting for 

65% of the total. Approximately 79% of the kids have a 

favorable view of SE vocations. Most students have a good 

view of SE material, with 61% expressing this sentiment. 

 

Fig. 3 Students’ Perspective on Science Education 

According to this research, most pupils had a favorable 

outlook on SE interests, professions, and material. 

Students' perceptions of SE interest fell into the less 

favorable group, including 21%. Only 18% of pupils had 

good opinions on SE jobs, while a more significant 

proportion of 37% had reservations about SE curriculum. 

Curiosity considerably impacts the selection of SE studies 

and careers and students' academic achievement in SE 

fields. Children with enthusiasm for SE would be able to 

excel in SE. The level of interest an individual has in a 

specific topic, such as mathematics, physics, or English, is 

directly linked to their academic performance. Pupils with 

a keen interest in computers tend to get higher scores 

compared to those who do not have the same skills. 

The average score of students in scientific lectures altered 

when the results of daily assessments were evaluated 

before and after SE instruction. Implementing SE learning 

has resulted in a noticeable improvement in pupils' average 

scores on daily assessments, as shown by the proof of daily 

results and the outcomes of interviews with the instructor. 

Thus, pupils were strongly inclined towards and 

enthusiastic about their academic pursuits, professional 

prospects, and SE-related subjects. Each result will be 

explained clearly, including the study results and pupils' 

viewpoints on SE passions, jobs, and material. 
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Fig. 4 Science Education Interest Analysis 

Figure 4 displays the outcomes of analyzing and processing 

information related to interest in SE. The graph depicts the 

percentage distribution of student interest in SE among 90 

pupils. Overall, the study findings on each indication of 

interest in science indicate that most pupils are interested 

in science. A total of 31% of pupils exhibit a solid 

motivation to further their knowledge in science. Their 

family's inclination towards science influences 36% of 

pupils, while 39% have family members with a genuine 

interest in the subject. 34% of students possess an inherent 

internal curiosity towards science, and a significant 

majority of 43% express a fondness for the subject. 

According to the statistics shown on the graph, most pupils 

have a predominant interest in science. Technology is the 

primary motivation for 30% of pupils, while 22% of 

students are driven by their family's passion for 

technological advances. 21% of students come from 

families with a general interest in technology. 30% of 

pupils are interested in technology, and 27% enjoy it. 

Pupils are more inclined towards science, followed by a 

preference for technology over engineering and 

mathematics. This is attributable to their families providing 

the most support and motivation for pursuing SE fields. 

 

Fig. 5 Science Education Career Analysis 

Figure 5 displays the outcomes of the processing and 

analysis of information related to SE career statements. The 

study findings indicate that most students agreed with 

pursuing a career in SE. 61% of students expressed that 

their proficiency in science facilitates their ability to 

collaborate with others. In comparison, 50% of pupils 

acknowledged that their perception of researchers can 

significantly impact the world. 61% of pupils recognized 

that science poses a challenge in their future endeavors, and 

34% concurred that they encounter difficulties in resolving 

natural disaster issues. A majority of 58% of students 

expressed their want to increase their involvement in SE. 
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According to the results, most pupils generally agreed with 

assertions 1, 2, 3, and 5. 

In contrast, 47% of pupils disagreed with the statement, "I 

find it challenging to solve the issue of catastrophes if they 

occur." Based on the survey responses, students said they 

did not see problem-solving as challenging. Researchers 

discovered that pupils faced challenges in problem-solving 

during SE learning, as shown by the data provided by the 

instructor throughout the learning exercise. This happened 

due to the pupils' need for self-evaluation. Self-evaluation 

evaluates progress and abilities in specific disciplines using 

established requirements or standards. 

 

Fig. 6 Science Education Content Analysis 

Figure 6 displays the outcomes of analyzing and processing 

SE content assertion information. The study findings for 

each SE content indication indicate that most pupils 

concurred with the SE topic assertions. According to the 

research, 63% of learners disagreed with the statement that 

"Science education is simple for me." This is evident in the 

process of creating a SE project. It aligns with the assertion 

made by their instructor that pupils need a significant 

amount of time to complete an assignment. 

V. CONCLUSION 

The objective of the current investigation was to depict the 

state of scientific and educational research in Indonesian 

high schools throughout the last twenty years, and notable 

discoveries were made. Initially, the statistics indicate that 

there has been a significant increase in publications related 

to scientific education in Indonesia, although this growth 

has only been seen since the year 2021. This study 

elucidates the effect of a federal policy that mandates 

foreign publishing as a criterion for tenure advancement 

among academics. The scarcity of Indonesian articles in 

esteemed international SE journals indicates a need for 

targeted professional development programs to enhance the 

writing skills of instructors, instructors of science, and 

graduate pupils. These programs should focus on 

improving their proficiency in English and enabling them 

to adopt suitable rhetorical styles when composing 

manuscripts.  

The cooperation among prominent writers is often limited 

to those affiliated with significant organizations that have 

traditionally provided teacher educational courses since 

their establishment. 

Indonesian scientific educators have partnered with 

scientists from multiple English-speaking countries 

regarding international cooperation. They have yet to 

establish collaborations with scientists from the United 

States, the foremost worldwide leader in SE. Based on the 

analytics sections, Indonesian science teachers have shown 

a particular interest in research themes that revolve around 

classroom learning environments, traits of learners, 

educational technology, and the understanding of students' 

views and conceptual change. This conclusion indicates 

that research themes in Indonesian secondary institutions 

have mainly concentrated on investigating the 

effectiveness of teaching tactics and incorporating 

technological devices into instructional methods to 

enhance pupils' academic achievement.  

This study is a minor part of a more extensive study that 

seeks to analyze the patterns of scientific studies on 

education in Indonesia across all levels of education. It 

utilizes sample articles from the Scopus and Web of 

Science indexes. The subsequent investigation will explore 

several issues that still need to be addressed in the present 

research. This includes recreating the present research's 

design but utilizing example papers from the Web of 

Science representing various stages of education. The study 

will examine whether the findings obtained will be similar. 

Although the method specifies that the decision to include 

only works with English-written articles, which mainly 

ensures access for researchers from different countries, it is 

also essential to conduct a subsequent investigation using 

examples of articles produced in Indonesia. This will 

provide a more comprehensive understanding of SE studies 

in Indonesia. Since no bibliography tool can analyze 
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languages other than English, a systematic review approach 

is the only viable technique for doing such research. 
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