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	Objective: This study aims to map related keywords and identify research trends concerning the Indonesian physics curriculum, with a focus on quality and learning outcomes, in order to uncover potential directions for future research. It also seeks to provide an overview of research topics that have been most frequently explored, especially those indexed in the Scopus database. Method: This study employed a bibliometric analysis approach using data retrieved from the Scopus database. The analysis focused on publications related to the Indonesian curriculum in physics education from 1977 to 2024. The parameters analyzed included keyword co-occurrence, most productive authors, and frequently targeted journals. Results: The bibliometric analysis identified 287 articles related to the Indonesian curriculum. The most frequently occurring keywords were curriculum, quality education, curriculum development, and curriculum evaluation. The most prolific author in this field was Didi S. Meanwhile, the Journal of Physics: Conference Series appeared as the journal with the most publications related to curriculum and science literacy. These results indicate a continuing interest in curriculum-related research within the scope of physics education in Indonesia. Novelty: This study offers a systematic mapping of Indonesian curriculum research trends in physics education over nearly five decades. It highlights underexplored areas and presents evidence-based insights into future research opportunities, particularly in integrating curriculum studies with physics learning outcomes. The findings contribute to strategic planning for researchers and policymakers aiming to enhance curriculum development in Indonesia.
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INTRODUCTION

The curriculum is the heart of any education system, acting as a roadmap that guides the learning process, from determining teaching materials to effective teaching methods (Malik et al., 2015; Suhendi et al., 2018; Astalini et al., 2020). A good curriculum not only ensures uniformity in the quality of education but also ensures that students acquire knowledge, skills, and values ​​relevant to the demands of the times and the needs of society (Sukmawa et al., 2019). A carefully designed curriculum will help students achieve their maximum potential and become productive and responsible citizens.
The education curriculum in Indonesia has undergone significant transformations over time. Since independence, the curriculum has undergone continuous revisions to adapt to developments in the era, global demands, and changes in community needs (Ariyani et al., 2018). The development of this curriculum is marked by a shift in focus from knowledge transmission to competency development, as well as the integration of technology in the learning process. The curriculum also increasingly emphasizes the importance of student-centered learning, with the integration of character values and the strengthening of literacy and numeracy (Gok, 2010; Ariyani et al., 2018).
The education curriculum in Indonesia has undergone several changes, each with distinct characteristics and focuses (Harjono et al., 2016; Handriani et al., 2017; Doyan, 2021). These curricula include the 1984 Curriculum, which emphasizes mastery of the material; the 1994 Curriculum, which is more flexible and provides autonomy to schools; and the 2004 and 2013 Curricula, which are oriented towards competence and character (Lestari, 2011). The advantages of these curricula are efforts to adapt education to the times and the needs of society. However, each curriculum also has disadvantages, such as an overwhelming amount of material that students must master, a lack of available resources, or difficulties in implementation in the field. Curriculum changes that are too frequent can also confuse teachers and students (Ali et al., 2018; Medriati et al., 2020).
The development of the education curriculum in Indonesia has also shaped the face of physics education over time. Since the beginning of independence, physics education has undergone various changes, from a more theoretical approach and memorizing formulas to one that emphasizes understanding concepts and critical thinking skills (Setiawan, 2017). The physics curriculum in Indonesia has undergone several revisions in response in response to the development of science and technology and the changing demands of the times (Setiawan, 2017; Ali et al., 2018). Significant changes are evident in the shift from knowledge transmission to competency development, as well as the integration of technology in physics learning. The current curriculum encourages students to be more active in the learning process, conduct experiments, and connect physics concepts with everyday life.
The educational curriculum has a significant influence on the quality and learning outcomes of students in physics (Ahmad, 2020; Cahyanovianty, 2020). A well-designed, relevant, and up-to-date curriculum can increase students' learning motivation, conceptual understanding, and critical thinking and problem-solving skills (Ahmad, 2020). Conversely, a curriculum that is too dense, less relevant, or less flexible can hinder the learning process and reduce learning outcomes (Ahmad, 2020). Additionally, the quality of curriculum implementation is also crucial. Factors such as teacher competence, availability of facilities and infrastructure, and support from various parties will also determine the success of curriculum implementation and its impact on student learning outcomes (Astuti, 2013; Ahmad, 2020).
However, many national curriculum research in the field of education have been researched and applied. However, this study focuses on analyzing bibliometrics with the topic area of ​​the relationship between curriculum and improving the quality and learning outcomes in physics education. Therefore, this study focuses on mapping related keywords and identifying the trends in Indonesian curriculum research topics, particularly in the field of physics education, to explore potential research opportunities in the future. A comprehensive study is needed to help other researchers plan steps to improve the quality of education.
This article aims to provide a bibliometric analysis of the literature related to the national curriculum in physics education, as well as research trends and publications indexed by the Scopus database from 1977 to 2024. This analysis can reveal the topic areas that are the subject of most publications and research opportunities for the national education curriculum, especially in physics learning.
RESEARCH METHOD
This study employs bibliometric analysis, utilizing the Scopus database. Data collection was conducted on October 31, 2024, using the keyword "Indonesian curriculum in physics on quality and learning outcomes." This study limits the year of publication to 1977-2024. The data obtained is then stored in CSV format. After that, the existing data was analyzed using Vosviewer, Microsoft Excel, and Microsoft Word software to enhance the visualization. According to Prahani et al. (2022), Suprapto et al. (2021), Xie et al. (2020), Lu et al. (2021), and Kulakli and Osmanaj (2020), bibliometric analysis can be used to identify and validate the novelty of current research trends. Figure 1 illustrates the research flow.


Figure 1. Research flowchart
RESULTS AND DISCUSSION
Results
Publication Trends
The number of documents obtained from the Scopus database from 1977 to 2024 is shown in the bar chart in Figure 2.
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Figure 2. National curriculum publication trend bar chart on physics learning 1977-2024
Figure 2 shows the number of publications of documents in the field of the national curriculum from 1977 to 2024. In 1977, one article was published, and from 1978 to 1986, no further articles were published. Starting in 2000, there was an increase, with the most articles published in 2019 and 2021, which each contained 46 articles. In 2020, the number of documents decreased. This can occur due to the impact of COVID-19, which has implications for the number of publications (Yenny, 2021). In addition, changes in the educational system, which transitioned from face-to-face to virtual, also had an impact on the learning systems. In 2024, there were 38 documents, as the year was still ongoing for 10 months, with 2 months still to run.
Bibliometric Map

The following is a visualization of the database results obtained. For more details, see Figure 3 below.
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Figure 3. Visualization of Curriculum Distribution
Figure 3 shows the visualization of co-occurrence on a text-based map of the Indonesian curriculum for physics learning. The distribution of bibliometric maps on the topic of the Indonesian curriculum in physics learning consists of four clusters, namely red, yellow, green, and blue. The number of words on the distribution of the bibliometric map obtained is 788 words. Each word is connected by a network that shows the relevance of the keyword to the curriculum topic. Each color is also interrelated, depending on its relationship. The larger the circle, the more text data or words are used in the context of the curriculum. Thus, the curriculum has a very close relationship with the various words above.
Next, in the yellow cluster, there is the keyword motivation. Motivation for development and research in all fields is crucial, particularly in the realm of education. In addition, the research by Hewi and Indari (2021) discusses the motivation behind the existence of a virtual curriculum during the COVID-19 pandemic era. Research by Hamzah et al. (2020) also discusses the development, specifically regarding the curriculum for motivating children with special needs. The research of Sukmawa et al. (2019) also discusses the development of the curriculum as a motivation for practical performance in physics subjects in high school.
Then, in the green cluster, there are keywords physics teacher, test, and independent learning curriculum. The research results of Malik et al. (2015) discuss the implementation of an independent learning curriculum in LKPD, with a focus on scientific literacy in physics learning. This approach to LKPD assessment is not limited to traditional question models but also utilizes questions that focus on scientific literacy. Several curriculum models are used in learning, such as literacy in the form of LKPD, as researched by Setiawan (2017). Literacy is not only carried out using LKPD but can also be connected to the Facebook application, which will later yield data that differs from literacy in LKPD in general. This finding aligns with Dewi's (2013) research results, which were conducted using the Facebook application. In the blue cluster, there are keywords, namely demand and researcher. There are many curriculum systems for assessment demands on literacy, such as in the research of Malik et al. (2015) discussing the curriculum regarding the analysis of the formative assessment of high school physics based on computer-assisted scientific literacy, wherein the assessment system and tools it turns out that it is also very much needed with the existing developments. Several tools are used in the science literacy assessment curriculum, as seen in Cahyanovianty's (2020) research, which involves developing a self-made practical module to assess science and social literacy process skills. Another tool used is the development of an instrument for authentic assessment, which utilizes students' skills. In this case, it can encourage students to understand better the skills they possess, as seen in Astuti's (2013) research.
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Figure 4. Density visualization of curriculum in physics learning
Figure 4 shows that there are words with bright and dim intensity, as well as larger writing than others. In brighter intensity and larger writing, there are keywords such as test, teaching, license, and physics teacher, while in dim intensity, there are keywords like scientist, n-gain, STEM, time, science, PISA, profile, and many more. From this density visualization, we can identify novelty, specifically in physics teaching and curriculum. This means that words that have a larger density and size are the most frequently used novelty words in curriculum research topics in the field of physics education. In line with the learning process, students are needed as supporters of learning and skills to measure student development.
There are several models for developing curriculum implementation, such as LKPD with specific skills (Setiawan, 2017) representation (Medriati & Risdianto, 2020), projects (Ali et al., 2018), and alternatives (Ahmad, 2020). In the study by Setiawan (2017), which examines the relationship between LKPD and learning motivation, it is found that integrating specific skills into LKPD yields a positive correlation with learning motivation in students. The study (Medriati & Risdianto, 2020) discusses the application of the representation curriculum in physics learning. The results obtained showed that the representation-based curriculum can improve students' mastery of concepts. 
The study (Ali et al., 2018) discusses the development carried out using a curriculum in the form of a project. This study comprises three stages: investigation, design, and realization. The study (Ahmad, 2020) discusses the curriculum as an alternative used during an emergency. The alternative curriculum used is in the form of accommodating readings from other countries and assessing the curriculum.
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Figure 5. Map network visualization of the keyword “Curricula”
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Figure 6. Map network visualization of the keyword “Quality Education”
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Figure 7. Map network visualization of the keyword “Curriculum Development”
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Figure 8. Map network visualization of the keyword “Curriculum Evaluation”
Based on Figures 5, 6, 7, and 8 above, this is a network map visualization of the keywords related to curriculum, quality education, curriculum development, and curriculum evaluation. These four words are among the key concepts closely related to the Indonesian physics curriculum. Each color in the cluster is interconnected. In Figure 5, the word "curriculum" is related to other keywords, such as "high school student," "license," and "society," among others. In Figure 6, the term' quality education' is related to other keywords, such as 'teaching,' 'practice,' and 'observation,' among others. In Figure 7, the term "curriculum development" is related to other keywords, such as "nature," "practice," and "test," among others. In Figure 8, the term "curriculum evaluation" is related to other keywords, such as "video recording," etc. From the keywords that have been used, it can be seen that curriculum is very closely related to quality education (Malik et al., 2015b); (Astalini et al., 2020); (Suhendi et al., 2018); (Kane et al., 2016); (Ariyani et al., 2018), and (Gok, 2010). Therefore, a curriculum will develop well when there are skills in each learning. Additionally, the keyword curriculum also significantly influences the learning model employed. This is to the results of research from (Wahyuni ​​& Taufik, 2016) (Handriani, Harjono, and Doyan, 2017); (Lestari, 2011); (Santyasa, Rapi, and Sara, 2020); and (Krasnova & Shurygin, 2019) stated that by adjusting certain methods to each specific skill-based learning material, it will produce good results.
Author on National Curriculum Topic on Physics Learning
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Figure 9. network visualization in author documents, and collaboration between authors
Figure 9 is a visualization of the author's document and the collaboration relationship between authors. There are 108 authors in the metadata. For the same form, it is a collaboration between two authors, such as the red color, which is a collaboration between authors Zulkarnain, Z., and Hadi K. In addition, some authors do not collaborate with others, such as Nasrudin D., Kampa N., and Defrianti D. The top ten authors are displayed in their network, along with their connections. Zulkarnain Z., Rohati R., Aisyah A., Utari S., Saepuzaman D., Yuberti Y., Watanabe g., Munhaz M.G., Rusilowati A., Aminah N.S., Yuliati L.
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Figure 10. Density visualization of curriculum topic writers in physics learning
The top 10 authors on the topic of Indonesian curriculum in physics on quality and learning outcomes. For more details, see Table 1 below.
Table 1. Top 10 writers on the topic of indonesian curriculum in physics learning

	Rank
	Author
	Documents
	Citations
	Total Link Strength

	1
	Didi S.
	4
	11
	184

	2
	Marfu’ah M.
	3
	5
	102

	3
	Afgani D.J.
	4
	26
	85

	4
	Arif M.
	4
	34
	66

	5
	Nanang P.
	3
	24
	61

	6
	Dadang J.
	3
	0
	57

	7
	Ardhi P.
	3
	0
	57

	8
	Hadi K.
	4
	14
	25

	9
	Dadan D.
	3
	51
	14

	10
	Suhendra
	3
	18
	5


Journal Publication Origin
Viewed from VOSviewer, one can also observe the publication of journals from the documentation in the observed metadata database. According to the Scopus database, this study encompasses 110 listed journals. For visualization of the journal, data can be seen in the following image.
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Figure 11. Visualization of journal publication origin
Additionally, VOSviewer can centralize as much journal data as desired. Here, the researcher centralizes the data from 5 journals (top 5), as shown in Figure 11 below.
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Figure 12. Visualization of top 5 journal publication origins
Based on the number of publications conducted by researchers, it can be seen where the publication journals came from. The following table (Table 2) presents the Top 5 sources or origins of journals that have published the most articles in the field of Indonesian curriculum from 1977 to 2024.
Table 2. Top 5 number of publications by journal
	Asal Jurnal
	Documents
	Citations
	Total Link Strength

	Journal Of Physics; Conference Series
	102
	271
	66

	Science and Education
	8
	63
	39

	Aip Conference Proceeding
	16
	7
	32

	Revista Brasileira de Ensino de Fisica
	6
	2
	15

	Physics Teacher
	8
	30
	0


Table 2 presents the origin of journals that have published the most significant number of articles in the field of Indonesian curriculum from 1977 to 2024. These data can serve as a reference source for finding literature sources related to the curriculum focus in physics education. This can make it easier for future researchers to locate references and access the latest research being conducted.
Implications of Research Results for the Curriculum in Indonesia
Research on trends, methods, and perspectives of the education curriculum in Indonesia regarding the quality and learning outcomes of physics using a bibliometric approach has broad implications. This study has the potential to map the evolution of the physics curriculum, evaluate its effectiveness, and identify key factors that influence student learning outcomes. Thus, this study can provide more targeted policy recommendations to improve the quality of physics education in Indonesia. In addition, the results of this study can serve as a basis for further, more specific research, such as analyzing the influence of the curriculum on student learning interests or its impact on educational equity. Overall, this study contributes to efforts to enhance the quality of education in Indonesia by providing a deeper understanding of the relationship between the curriculum and student learning outcomes in physics subjects.
Recommendations for Policy Makers and Educators
The recommendations of this research emphasize the importance of periodic curriculum evaluation, research-based curriculum development, and improving teacher quality. For policymakers policymakers, it is recommended to integrate technology into into learning and collaborate with universities in curriculum development. Meanwhile, educators need to thoroughly master the curriculum, apply a variety of learning methods, and develop creative teaching materials. Focusing on developing 21st-century skills and connecting physics to everyday life are also important points in this recommendation. Thus, it is hoped that the quality of physics education in Indonesia can be significantly improved, producing graduates who not only master physics concepts but also have relevant skills to face future challenges.
Discussion 
The findings of this bibliometric study highlight the progressive development and diversification of curriculum research in Indonesian physics education from 1977 to 2024. The increasing trend in publications, particularly evident in 2019 and 2021, suggests a growing scholarly interest in curriculum-related issues and their correlation with quality education and learning outcomes in physics (Yenny, 2021).
From the keyword co-occurrence analysis, terms such as curriculum, quality education, curriculum development, and curriculum evaluation were the most prominent. These findings reinforce the previous literature, which emphasizes the centrality of curriculum design in improving learning quality and educational outcomes (Malik et al., 2015; Suhendi et al., 2018; Astalini et al., 2020). The curriculum serves as the backbone of education, requiring constant evolution to respond to societal, technological, and scientific advancements (Ariyani et al., 2018; Setiawan, 2017). The clustering of keywords also reflects diverse research directions, including motivation in learning, curriculum innovation, the integration of science literacy, and independent learning models. For example, the emergence of terms like scientific literacy, test, and independent learning curriculum signifies a pedagogical shift from rote learning to a more competency-based and student-centered approach (Malik et al., 2015; Dewi, 2013).
Furthermore, visualization data using VOSviewer illustrates strong linkages among curriculum development and evaluation efforts, aligning with past studies that recommend continuous curriculum improvement and adaptation as essential to meeting 21st-century educational goals (Handriani et al., 2017; Ahmad, 2020). These interlinkages not only reveal thematic richness but also indicate areas where empirical validation is needed, such as curriculum effectiveness, teacher readiness, and the integration of digital tools in instruction.

The dominance of authors like Didi S. and journal outlets such as the Journal of Physics: Conference Series indicates focal points for collaborative networks and preferred publication platforms, suggesting opportunities for new researchers to engage with established communities and broaden the discourse (Prahani et al., 2022). Overall, this bibliometric analysis demonstrates how Indonesian physics education research has evolved to address not only content mastery but also critical skills, assessment methods, and curriculum adaptability. However, the current literature appears to underrepresent topics like local wisdom integration, inclusive curriculum models, and interdisciplinary linkages—all of which are promising future research trajectories. Thus, the present study provides a comprehensive overview and invites further scholarly exploration to deepen our understanding of the impacts of curriculum, especially in ensuring equitable and high-quality physics education across Indonesia.
CONCLUSION

Fundamental Finding: This study reveals that the trend of research on the Indonesian physics education curriculum has consistently increased over the years, with 287 articles published from 1977 to 2024. The most dominant keywords curriculum, quality education, curriculum development, and curriculum evaluation highlight the central role of curriculum components in shaping the quality and learning outcomes in physics education. The most active contributor in this research domain is Didi S., while the Journal of Physics: Conference Series is the primary outlet for publication in this field. Implication: The findings underscore the importance of curriculum research as a foundation for improving educational quality in physics. The frequent emergence of keywords related to evaluation and development indicates a sustained scholarly focus on refining curriculum frameworks. This suggests that continuous curriculum development is crucial for advancing educational outcomes and adapting to shifting educational demands in Indonesia. Limitation: This study is limited to bibliometric data sourced exclusively from the Scopus database, which may not cover all relevant research published in national or non-indexed journals. Furthermore, the analysis primarily focuses on keyword trends and publication metrics without delving deeply into the thematic content or pedagogical impacts of the individual studies reviewed. Future Research: Future studies could conduct a more in-depth analysis of individual publications to identify specific gaps in curriculum design and implementation. Additionally, integrating local wisdom, interdisciplinary approaches, or digital tools in physics curriculum research may present novel pathways. Expanding bibliometric analysis to other databases and including qualitative assessments will enrich the understanding of Indonesia’s curriculum development trends and needs.
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