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This study examines the development and impact of project-based chemistry 

learning using a STREAM approach that incorporates halal values through a 

bibliometric analysis. The main issue addressed is the limited integration of 

halal values in chemistry education, which reduces its relevance for students, 

as well as the lack of innovative approaches to enhance student engagement 

and creativity. The study employs bibliometric analysis based on metadata 

from Publish or Perish, mapped using VOSviewer. Data were collected from 

Google Scholar over the past decade. The analysis results indicate that while 

the number of publications fluctuates, there has been a rising trend in 

research on this topic in recent years. Data visualization identifies several 

main clusters that illustrate relationships between related concepts. The 

integration of halal values in chemistry learning through a STREAM 

approach has been shown to enhance student motivation and engagement 

while fostering creativity. However, this research is limited by its reliance 

solely on Google Scholar as a data source and the absence of empirical 

classroom analysis. Future studies are recommended to conduct direct 

research in learning environments and expand data sources to obtain a more 

comprehensive understanding. 
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1. INTRODUCTION  
 

In this era of globalization, education plays a crucial role in producing students who are 

prepared for the demands of the 21st century. This includes equipping young people with critical 

thinking skills, creativity, and the ability to solve problems effectively (Ojetunde & Ramnarain, 

2023). Chemistry education is particularly important in developing students' scientific competencies, 

as well as their critical and creative thinking skills (Novitasari & Aznam, 2023). However, in 
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practice, chemistry learning in schools remains primarily focused on conventional approaches that 

emphasize theory, while lacking practical and contextual activities for students (Fahrudin et al., 

2021). These traditional learning methods often result in low student engagement and fail to foster 

critical and creative thinking skills (Mahanal et al., 2019). Therefore, it is essential to explore 

alternative and innovative learning methods that can enhance the quality of chemistry education, 

making it more accessible and relevant to everyday life. Additionally, the limited integration of 

religious and ethical values in chemistry education makes learning feel less meaningful and relevant 

for students with religious backgrounds (Ningruma et al., 2020). 

One approach that is gaining increasing popularity in education is project-based learning 

(PjBL), which has been proven effective in enhancing student engagement, critical thinking, 

creativity, and collaboration skills (Wang, 2022). PjBL enables students to learn through direct 

experience by completing real-world projects relevant to their lives, emphasizing active student 

involvement in solving authentic problems through meaningful and applicable projects (Wardani, 

2023). However, despite its many advantages, the implementation of PjBL in chemistry education in 

Indonesia offers many benefits but is not without challenges. One of the main problems faced is the 

insufficient integration of the chemistry curriculum with religious and ethical values, which play a 

crucial role in shaping students' holistic character. A study by Putri et al. found that integrating 

chemistry teaching with religious values can have a positive impact on students' understanding of the 

subject matter (Putri et al., 2023). Another study by Suryaningsih et al. also revealed that chemistry 

learning materials integrated with Islamic values can serve as an important reference source in 

chemistry education within an Islamic context (Suryaningsih et al., 2020). 

Project-based chemistry learning with a STREAM approach (Science, Technology, 

Religion, Engineering, Arts, Mathematics) integrated with halal values is a promising solution. The 

STREAM approach not only combines various disciplines to provide a comprehensive learning 

experience but also instills religious values and ethics in the learning process. This approach is 

expected to enhance learning motivation and student engagement while also developing students' 

critical and creative thinking skills (Agustina et al., 2020).  

The integration of halal values into project-based chemistry learning, particularly through 

the STREAM approach, represents a significant development for educational contexts in Indonesia, 

which is predominantly Muslim. The incorporation of halal principles extends beyond dietary 

restrictions to influence various domains, including ethics within science and technology, as well as 

aligning educational practices with cultural and religious values. Incorporating halal values within 

the broader educational framework is essential, as it promotes an understanding that the ethics of 

science should reflect the values of the communities it serves. Studies indicate that the integration of 

halal education in educational institutions correlates with enhancing halal literacy among students 

(Risza, 2024). This supports the idea that halal-oriented education fosters awareness and 

comprehension of ethical practices specific to Muslim traditions, which is crucial for developing a 

culturally responsive educational model in Indonesia (Faizah et al., 2023). Thus, integrating halal 

values into chemistry learning can help students understand the importance of religious principles in 

both daily life and scientific contexts. 

Therefore, this bibliometric analysis is conducted to examine the development and impact of 

project-based chemistry learning with an integrated STREAM approach. This analysis aims to 

identify research trends, research gaps, and the effectiveness of this approach in enhancing students' 

critical thinking skills (Herawati et al., 2022). Additionally, it provides a comprehensive overview of 

research developments in this field, including the identification of frequently discussed topics. 

Through this study, it is expected to offer guidance and recommendations for educators in 

implementing an integrated STREAM approach to halal-based chemistry learning, thereby fostering 

a more inclusive, relevant, and practical learning environment grounded in religious and ethical 

values. 

 

2. METHOD 
This study employs bibliometric analysis methods based on metadata generated by Publish 

or Perish (POP) (Susanti et al., 2022). Bibliometric analysis is a method that involves summarizing 

multiple articles on specific topics into a single document. Research articles were retrieved using 

Harzing's Publish or Perish application (Horata, 2024). Data collection in POP was conducted three 
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times using the following keywords: (1) Science-Technology-Religion-Engineering-Arts-

Mathematics (STREAM) and Project-Based Learning, (2) STREAM and Halal Literacy, and (3) 

STREAM and Chemistry Learning. 

All articles analyzed in this study were sourced from the Google Scholar database. The data 

search was conducted in June 2024 using a time interval filter of 2014–2024 (the past 10 years). This 

approach aimed to generate relevant references for further research and identify recent developments 

in the field. Google Scholar, as a web-based service, provides access to various academic literature 

sources, including peer-reviewed papers, theses, and journal articles, ensuring the diversity and 

quality of the data obtained (Mulyani et al., 2024). In this study, data collected using Publish or 

Perish (PoP) were saved in RIS (Research Information System) format for further processing in 

VOSviewer, utilizing a binary calculation pattern to enable visual data analysis (Herman et al., 

2024). By using Google Scholar, researchers can leverage a reliable tool for finding and managing 

literature based on strict document selection criteria (Rahmadina et al., 2024; Doyan et al., 2024). 

The word frequency in the title and abstract is set to three occurrences, assuming this is 

sufficient to represent the frequency of word usage in these sections. The results from VOSviewer 

are visualized through network mapping, overlay, and density representations. The Network 

Visualization function is used to interpret relationships between clusters, as well as relationships 

between clusters and items or between items themselves. The Overlay Visualization illustrates the 

research trends over the past few years (McAllister et al., 2022). The Density Visualization 

represents the concentration of research output (Sood et al., 2021). 

 

3. RESULTS AND DISCUSSION 
Based on the results of article collection from POP using the Google Scholar database, 200 

articles were found for the first keyword combination, "STREAM and Project-Based Learning," as 

shown in the POP output matrix in Figure 1. 

 
Figure 1. STREAM and Project-Based Learning Matrix 

 

The pop citation matrix, which includes the keywords "STREAM" and "Project-Based 

Learning," has received 178,946 citations. The average number of citations per year is 17,894.60, 

with an average of 894.73 citations per article. The number of articles published over the past 10 

years is presented in Table 1. The highest number of publications was in 2017, with 37 articles, 

while no articles were published in 2023. The H-index is 183.. 

 

Table 1. Number of Research Topic Publications: STREAM and Project-Based Learning 

 
Publication year Number of publications 

2014 32 

2015 29 

2016 27 

2017 37 

2018 19 
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2019 13 

2020 23 

2021 10 

2022 5 

2023 0 

2024 5 

Amount 200 

 
Based on the trend of STREAM research topics and project-based learning over the past 10 years, the number 

of publications has experienced significant fluctuations. Although there were several years with an increase in 

publications, the overall trend showed a decline, especially after the peak in 2017. However, within the first six 

months of 2024, it can be assumed that the trend of research topics will increase. 

 

 
Figure 2. Overlay Visualization STREAM dan Project-Based Learning 

 

The overlay visualization mapping of STREAM research topics and Project-Based Learning 

is shown in Figure 2. There are four main clusters. Cluster 1 consists of six items: Application, 

Literature Review, Project-Based Learning, Process, Study, and Understanding. Cluster 2 consists of 

five items: Framework, Higher Education, Innovation, Opportunity, and Task. Cluster 3 consists of 

three items: Classroom, Student, and Teaching. Cluster 4 consists of three items: Data STREAM, 

Deep Learning, and Survey.  

Based on the visual mapping of the Network STREAM Research Topics and Project-Based 

Learning in these four clusters, the application of the STREAM and PjBL concepts has excellent 

potential for integration into the learning process. The use of the PjBL model has a positive impact 

on increasing student motivation and learning outcomes, as it engages students in collaboration and 

teamwork, fostering social interaction and support among group members (Minarti et al., 2023). 

In the overlay visualization mapping, blue items represent research topics that researchers 

have extensively discussed over time. Conversely, yellow items indicate research topics that are still 

actively being discussed. Based on Figure 5, the blue items include understanding, STREAM data, 

survey, process, literature review, and application. Meanwhile, the yellow items include studies, 

higher education, frameworks, deep learning, tasks, teaching, opportunities, and innovation. 

Researchers continue to discuss the topic of STREAM and project-based learning as a 

learning framework to foster innovation and deepen understanding. PjBL, as a pedagogical approach, 

can enhance students' comprehension through real-world projects related to STREAM concepts, 

thereby creating opportunities for innovation in classroom assignments (Hotimah, 2022). 
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Figure 3. Density Visualization STREAM dan Project-Based Learning 

 

In visual density analysis, the brighter the color of an item, the more frequently it has been 

examined. Figure 3 shows that, over the past 10 years, the most widely studied items have included 

Study, Understanding, Student, Classroom, Process, and Survey. In contrast, less frequently studied 

items include Innovation, Project-Based Learning, Opportunities, higher education, Application, data 

stream, Process, Literature Review, Task, and Framework. This indicates that research on STREAM-

integrated PjBL is still limited, particularly in developing a framework that applies learning 

innovations at higher education levels. 

The integration of STREAM and PjBL allows students to engage in real-world projects that 

combine various disciplines, enhance critical and collaborative thinking skills, and foster innovation 

and creativity (Effendi & Yoto, 2024). A well-defined framework for implementing PjBL can 

facilitate a deeper understanding and effective utilization of STREAM data to improve student 

learning outcomes (Almuzhir, 2022). Future research on the application of PjBL can employ survey 

methods to collect data and deep learning techniques to analyze results, providing deeper insights 

into the effectiveness of this approach in developing 21st-century skills. 

The second keyword, "STREAM" and "halal literacy," has produced 200 articles, with the 

output matrices shown in Figure 4. 

 

 
Figure 4. STREAM and Halal Literacy Citational Matrix 

 



Jurnal Pendidikan Sains Universitas Muhammadiyah Semarang. Vol. 13(2) pp 53-63 ISSN:2339-0786  

DOI: https://doi.org/10.26714/jps.13.2.2025.53-63 

57 

 
https://jurnal.unimus.ac.id/index.php/JPKIMIA/index 

The pop citation matrix, which includes the keywords "STREAM" and "Halal Literacy," has 

received 2,335 citations. The average number of citations per year is 233.50, with an average of 

11.68 citations per article. The number of published articles over the past decade is shown in Figure 

18. The highest number of publications was in 2023, with 41 articles, while the lowest was in 2014, 

with five articles. The H-index is 24. 

 

Table 2. Number of Research Topic Publications STREAM and Halal Literacy 
Publication year Number of publications 

2014 5 

2015 7 

2016 7 

2017 7 

2018 9 

2019 13 

2020 19 

2021 17 

2022 23 

2023 41 

2024 33 

Amount 200 

 

Based on the trend of STREAM and halal literacy research topics over the last 10 years, 

there has been an increasing trend in the number of publications from 2014 to 2023, with a 

particularly significant rise in 2023. However, in 2024, the number of publications has decreased 

compared to the previous year, although it remains relatively high compared to the early years of the 

analyzed period. Nevertheless, considering the span of the first six months of 2024, research on 

STREAM and halal literacy will likely increase by the end of the year 

 
Figure 5. Overlay Visualization STREAM and Halal Literacy 

The overlay visualization network mapping of STREAM and Halal Literacy research topics 

is shown in Figure 5. There are five main clusters. Cluster 1 consists of six items: cases, halal 

certification, halal literacy, Muslim, person, and product. Cluster 2 consists of four items: impact, 

research STREAM, science, and student. Cluster 3 consists of four items: digital literacy, insight, 

opportunity, and video. Cluster 4 consists of three items: concept, income STREAM, and literacy 

rate. Cluster 5 comprises two items: data and the halal industry. Based on these five clusters, topics 

such as halal certification and halal literacy illustrate how halal literacy influences Muslim 

consumers' awareness of the products they consume. Halal literacy empowers Muslim students to 

appreciate the significance of consuming halal products, not only from a religious perspective but 

also in terms of their health and economic benefits. By developing a strong understanding of halal 
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certification, students can become more critical in selecting products that align with halal principles 

(Miladanta et al., 2024). 

The Visual Overlay of authentic assessment keywords is shown in Figure 5. The dimly lit 

items include Student, Literacy Rate, Muslim, Impact, Product, Video, and Person, indicating that 

these topics have been discussed for a long time. In contrast, the brightly lit items, such as Halal 

Certification, Halal Industry, Halal Literacy, Income STREAM, Data, Concept, Research STREAM, 

and Opportunity, represent research topics that are still actively discussed by researchers today. Halal 

Certification, Halal Literacy, and STREAM remain trending topics widely explored by researchers. 

This presents an opportunity for further research integrating STREAM with Halal Literacy to 

enhance critical thinking skills in identifying halal products that comply with Islamic law (Rahayu et 

al., 2023). 

 
Figure 6. Density Visualization STREAM and Halal Literacy 

The visual density of keywords related to STREAM and Halal Literacy is evident in Figure 

6. The dimly lit items include Halal Certification, Halal Industry, Literacy Rate, Research STREAM, 

Concept, Income STREAM, Video, and Opportunity, indicating that these research topics have not 

been widely explored. In contrast, the brightly lit items represent product and impact, suggesting that 

these topics have been extensively researched. STREAM research topics leverage digital literacy to 

enhance students' understanding of scientific and technical concepts through media such as videos 

and data. This presents opportunities to improve students' literacy levels. Additionally, this research 

topic presents an opportunity to enhance science education among Muslim students, expand their 

knowledge, and improve digital literacy, which has a positive impact on the halal industry. 

The fifth keyword, "STREAM and Chemistry Learning," has produced 200 articles, with the 

output matrix shown in Figure 7. 
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Figure 7. STREAM and Chemistry Learning 

The pop citation matrix, which includes the keywords "STREAM" and "Chemistry 

Learning," has received a total of 9,292.50 citations. The average number of citations per year is 

9,292.50, with an average of 464.63 citations per article. The number of articles published over the 

past 10 years is presented in Table 3. The highest number of publications was in 2020, with 27 

articles, while the lowest number of publications was in 2023, with only three articles. The H-index 

is 156. 

 

Table 3. Number of Research Topic Publications STREAM and Chemistry Learning 
Publication year Number of publications 

2014 25 

2015 19 

2016 20 

2017 22 

2018 21 

2019 23 

2020 27 

2021 18 

2022 14 

2023 3 

2024 5 

Amount 200 

 

There was a decreasing trend in the number of publications from 2014 to 2024, especially 

after reaching its peak in 2020. A significant decline was observed from 2021 to 2023, with a drastic 

decrease in the number of publications. In 2024, although there was a slight increase, the number of 

publications remains very low. However, since 2024 still has six months remaining, the trend on this 

topic could increase compared to previous years. 

 

 
 

Figure 8. Overlay Visualization STREAM and Chemistry Learning 

 

The overlay visualization mapping of STREAM research topics and chemistry learning is 

shown in Figure 8, revealing four main clusters. Cluster 1 consists of five items: Chemical, Data 

STREAM, Opportunity, Science, and Technique. Cluster 2 includes Analysis, Chemical Process, 

Deep Learning, Model, and Study. Cluster 3 comprises Chemistry, Learning, STREAM, and 
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Student, while Cluster 4 contains Application, Approach, and Work. Based on these clusters, an 

interesting topic in STREAM research and chemistry learning is the integration of STREAM into 

chemistry education, which enables the application of project-based approaches to address real-

world problems by fostering deeper critical thinking and developing practical solutions (Sumartati, 

2020). 

The dim items include Student, STREAM, Chemical, Study, Chemistry, and Opportunity, 

indicating that these topics have been discussed for a long time. In contrast, the bright items, such as 

learning, analysis, model, application, chemical process, science, data STREAM, work, deep 

learning, technique, and approach, represent research topics that are still actively being discussed 

today. 

The integration of STEM subjects has been shown to foster essential 21st-century skills 

among students. For instance, a study by Koçulu et al. highlighted that STEM education significantly 

improved pre-service science teachers' perceptions of necessary skills and problem-solving 

capabilities, illustrating how a cohesive learning approach can cultivate vital competencies for future 

challenges (Koçulu et al., 2022). Similarly, Hidayatulloh et al. focused on developing STEM-based 

chemistry textbooks that improved students' problem-solving skills through practical applications 

and pedagogical tools that facilitate experiential learning (Hidayatulloh et al., 2020). This evidence 

supports the assertion that STEM education effectively addresses the pressing need for enhanced 

problem-solving abilities in educational settings. The STREAM approach is an extension of STEM. 

Although STREAM has been around for a long time, it remains a relevant research topic, particularly 

in the field of education (Mujaddi et al., 2022). 

The STREAM approach demonstrates how a multidisciplinary perspective can enrich the 

learning process in chemistry. For example, the use of analytical techniques and Deep Learning 

models can create new opportunities for processing chemical data and enhancing the understanding 

of chemical processes in a broader and more practical context (Górriz et al., 2023). Additionally, 

integrating STREAM into chemistry learning through projects allows students to see the direct 

relevance of their studies to real-world applications, thereby increasing their motivation and learning 

outcomes. 

 

 
Figure 9. Density Visualization STREAM, and Chemistry Learning 

 

The visual density of the keywords "STREAM" and "Chemistry Learning" is evident in 

Figure 9. The bright-highlighted items are STREAM, Learning, and Chemistry, while the remaining 

items appear dim. The bright-highlighted items indicate that many researchers have extensively 

studied these research topics, whereas the dim items represent topics that have not been widely 

explored. 
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The STREAM approach, similar to STEM and STEAM, has shown positive results in 

students' scientific knowledge by teaching them to think critically and solve problems actively, 

creatively, and innovatively (Hadinugrahaningsih et al., 2017). The STREAM approach can bridge 

abstract systematic concepts with science, technology, inquiry, and art. Through technology, students 

can transform their ideas into innovative advancements. The integration of art within STREAM 

fosters student creativity in developing engaging learning experiences. Additionally, incorporating 

religious values into STREAM can strengthen students' faith and contribute to building the nation's 

moral character (Mujaddi et al., 2022). Therefore, the STREAM approach enables students to apply 

their learning outcomes in everyday life. 

 

4. CONCLUSION  
Based on bibliometric analysis, research trends in chemistry education show an increasing 

interest in the STREAM approach, which integrates halal values. This finding supports further 

research focused on innovations in curriculum development that not only emphasize mastery of 

science and technology but also incorporate religious and artistic aspects to create a holistic learning 

experience. Through the STREAM approach, future research can develop learning modules that 

integrate chemical concepts with halal values, such as case studies in the halal industry and the 

application of environmentally friendly technology. Additionally, further research can develop a 

comprehensive evaluation tool to measure the effectiveness of this approach in enhancing students' 

understanding of chemical concepts and the application of halal values in daily life. Moreover, 

collaboration with the halal industry can provide practical insights and increase the relevance of 

chemistry education to job market demands. 

 

REFERENCES 

Agustina, T. W., Y, N., Rustaman, Riandi, & Purwianingsih, W. (2020). The STREAM Approach 

(Science-Technology-Religion-Engineering-Arts- Mathematics) Provides Students ’Thinking 

Habits. The Natural Science Education, Biology Education, Physics Education, and Chemistry 

Education Journal, 12(2), 283–296. https://doi.org/https://doi.org/10.15408/es.v12i2.17605 

Almuzhir. (2022). Penerapan Model Pembelajaran Project Based Learning dapat Meningkatkan 

Hasil Belajar Siswa Kelas IX Semester Ganjil pada Bimbingan TIK tentang Penggunaan Dasar 

Internet atau Intranet di SMP NEGERI 1 MARISA Tahun Pelajaran 2021/2022. Jurnal 

Pendidikan Masyarakat Dan Pengabdian, 2(2), 425–236. 

https://doi.org/http://dx.doi.org/10.37905/dikmas.2.2.425-436.2022 

Doyan, A., Susilawati, S., Annam, S., Muliyadi, L., Megahati, R., Hutabarat, R., … & Ardianti, N. 

(2024). The trends research of conceptual mastery in students' physics learning (2015-2024): a 

systematic review. Jurnal Penelitian Pendidikan Ipa, 10(6), 323-332. 

https://doi.org/10.29303/jppipa.v10i6.7827 

Effendi, M. I., & Yoto. (2024). Pembelajaran Abad-21 Melalui Model Project Based Learning 

Terintegrasi STEM (PJBL-STEM) dalam Meningkatkan Kemampuan Berpikir Tingkat Tinggi. 

Briliant Jurnal Riset Dan Konseptual, 9(1), 67. 

https://doi.org/http://dx.doi.org/10.28926/briliant.v9i1.1637 

Fahrudin, Ansari, & Ichsan, A. S. (2021). Pembelajaran Konvensional dan Kritis Kreatif dalam 

Perspektif Pendidikan Islam. Hikmah, 18(1), 64–80. 

https://doi.org/https://doi.org/10.53802/hikmah.v18i1.101 

Faizah, I., Fariha, A., & Alimov, M. (2023). Youth attitudes towards halal products: wake-up call for 

businesses., 728–735. https://doi.org/10.2991/978-2-38476-052-7_78 

Górriz, J. M., Álvarez-Illán, I., Álvarez-Marquina, A., Arco, J. E., Atzmueller, M., Ballarini, F., 

Barakova, E., Bologna, G., Bonomini, P., Duro, R. J., Elizondo, D., Julian, V., Kotz, G., Kutt, 

K., Leming, M., Lope, J. De, Macas, B., Martinez, J. J., Mekyska, J., … Zhu, Z. (2023). 

Computational Approaches to Explainable Artificial Intelligence : Advances in Theory, 

Applications, and Trends. Information Fusion, 100(June), 101945. 

https://doi.org/10.1016/j.inffus.2023.101945 

Hadinugrahaningsih, T., Rahmawati, Y., & Sastrapraja, A. R. (2017). Developing 21st Century 

Skills in Chemistry Classrooms : Opportunities and Challenges of STEAM Integration. 

American Institute of Physics, August. https://doi.org/10.1063/1.4995107 



Jurnal Pendidikan Sains Universitas Muhammadiyah Semarang. Vol. 13(2) pp 53-63 ISSN:2339-0786  

DOI: https://doi.org/10.26714/jps.13.2.2025.53-63 

62 

 
https://jurnal.unimus.ac.id/index.php/JPKIMIA/index 

Herawati, P., Utami, S. B., & Karlina, N. (2022). Analisis Bibliometrik: Perkembangan Penelitian 

dan Publikasi Mengenai Koordinasi Program Menggunakan Vosviewer. Jurnal Pustaka 

Budaya, 9(1), 1–8. https://doi.org/https://doi.org/10.31849/pb.v9i1.8599 

Herman, H., Kaniawati, I., Setiawan, A., & Rusdiana, D. (2024). Bibliometric computational 

mapping analysis of publications on science process skill using VOSViewer. Kne Social 

Sciences. https://doi.org/10.18502/kss.v9i13.16058 

Hidayatulloh, R., Suyono, S., & Azizah, U. (2020). Development of stem-based chemistry textbooks 

to improve students' problem solving skills. Jurnal Penelitian dan Pengkajian Ilmu Pendidikan 

E-Saintika, 4(3), 308. https://doi.org/10.36312/e-saintika.v4i3.306 

Horata, E. (2024). Bibliometric analysis of the top 100 most cited articles on the thalamus anatomy. 

Medical Science and Discovery, 11(3), 89–98. https://doi.org/10.36472/msd.v11i3.1141 

Hotimah, H. (2022). Penerapan Metode Pembelajaran Problem Based Learning Dalam 

Meningkatkan Kemampuan Bercerita Pada Siswa Sekolah Dasar. Jurna; Edukasi, 7(3), 5–11. 

https://doi.org/https://doi.org/10.19184/jukasi.v7i3.21599 

Koçulu, A., Topçu, M., & Çiftçi, A. (2022). The effect of stem education on pre-service science 

teachers’ perceptions of 21st century skills and competences and problem solving skills. Open 

Journal for Educational Research, 6(2), 165-172. 

https://doi.org/10.32591/coas.ojer.0602.05165k 

Mahanal, S., Zubaidah, S., Sumiati, I. D., Sari, T. M., & Ismirawati, N. (2019). RICOSRE : A 

Learning Model to Develop Critical Thinking Skills for Students with Different Academic 

Abilities. International Journal of Instruction, 12(2), 417–434. 

https://doi.org/https://doi.org/10.29333/iji.2019.12227a 

McAllister, J. T., Lennertz, L., & Mojica, Z. A. (2022). Mapping a Discipline: A Guide to Using 

VOSviewer for Bibliometric and Visual Analysis. Science & Technology Libraries, 41(3), 319–

348. https://doi.org/https://doi.org/10.1080/0194262X.2021.1991547 

Miladanta, A. N., Nuryantini, A. Y., & Windayani, N. (2024). Isu dan Permasalahan Produk Halal di 

Lingkungan Sekolah. Jurnal Ekonomi Dan Bisnis, 10(1). 

https://doi.org/https://doi.org/10.56997/investamajurnalekonomidanbisnis.v10i01.1330 

Minarti, I. B., Nurwahyunani, A., Fajriyah, S. A., Sholekhah, S. D., Ardian, V. V. K., Lestari, S. A., 

& Firdaus, D. H. (2023). Integrasi Model Problem Based Learning (PBL) dalam meningkatkan 

Hasil Belajar dan Motivasi siswa di indonesia. Jurnal Pendidikan Matematika Dan Ilmu 

Pengetahuan Alam, 1(2), 44–54. 

Mujaddi, M. H., Agustina, T. W., & Maryanti, S. (2022). Critical Thinking Skills Using Science 

Technology Religion Engineering Arts and Mathematics (STREAM) Approach on Ecosystem 

Materials. Scientiae Educatia : Jurnal Pendidikan Sains, 11(2), 185–193. 

https://doi.org/http://dx.doi.org/10.24235/sc.educatia.v11i2.11440 

Mulyani, H., Komalasari, K., Permatasari, M., Bribin, M., & Suriaman, S. (2024). Transformasi 

pendidikan kewarganegaraan global di era abad 21: analisis implementasi dan tantangan. Jurnal 

Kewarganegaraan, 21(1), 88. https://doi.org/10.24114/jk.v21i1.55115 

Ningruma, L. S., Supardib, K. I., Jumaerib, & Haryanib, S. (2020). Pengembangan Karakter Religius 

Peserta Didik Melalui Pembelajaran Kimia Materi Hidrokarbon SMK. Jurnal Inovasi 

Pendidikan Kimia, 14(1), 2490–2497. https://doi.org/https://doi.org/10.15294/jipk.v14i1.21335 

Novitasari, K. W. A., & Aznam, N. (2023). Analisis Keterampilan Berpikir Kritis Menurut Indikator 

Facione Pada Pembelajaran Kimia Daring dan Luring. Jurnal Riset Pembelajaran Kimia, 8(2), 

85–94. https://doi.org/10.21831/jrpk.v8i2.20630 

Ojetunde, S. M., & Ramnarain, U. (2023). Applying 4IRs In Education Technology To Science 

Pedagogy: Effects And Students’ Experience. Smart Learning Environments, 10(32). 

https://doi.org/https://doi.org/10.1186/s40561-023-00251-z 

Putri, R., Winarni, S., & Erlidawati, E. (2023). Development of chemistry questions integrated with 

religious values on acid-base topic. Thabiea Journal of Natural Science Teaching, 6(2), 213. 

https://doi.org/10.21043/thabiea.v6i2.20408 

Rahayu, B. P., Cahyonto, T., & Windayani, N. (2023). Hubungan Literasi Halal dan Ketrampilan 

Berfikir Tingkat Tinggi pada Materi Sistem Pencernaan Manusia Terhadap Pengambilan 

Keputusan Produk Halal. Indonesian Journal of Halal, 6(2), 91–95. 

https://doi.org/https://doi.org/10.14710/halal.v6i2.19428 



Jurnal Pendidikan Sains Universitas Muhammadiyah Semarang. Vol. 13(2) pp 53-63 ISSN:2339-0786  

DOI: https://doi.org/10.26714/jps.13.2.2025.53-63 

63 

 
https://jurnal.unimus.ac.id/index.php/JPKIMIA/index 

Rahmadina, A., Rohmani, R., & Haryadi, R. (2024). Introducing learning models focusing on 

elementary school science activity in terms of a systematic literature review. Journal of Science 

and Education (JSE), 4(2), 109–124. https://doi.org/10.56003/jse.v4i2.318 

Risza, H. (2024). The role of universities in pioneering halal product innovation and education in 

indonesia. Al-Ishlah Jurnal Pendidikan, 16(2), 821-829. 

https://doi.org/10.35445/alishlah.v16i2.5218 

Sood, S. K., Kumar, N., & Saini, M. (2021). Scientometric Analysis of Literature on Distributed 

Vehicular Networks: VOSViewer Visualization Techniques. Artificial Intelligence Review, 

54(4). https://doi.org/https://link.springer.com/article/10.1007/s10462-021-09980-4 

Sumartati, L. (2020). Science, Technology, Engineering, And Mathematics Approach In Chemistry 

Learning 4.0. Journal of Education, Administration, Training, and Religion, 1(1), 1–8. 

https://doi.org/http://dx.doi.org/10.38075/jen.v1i1.5 

Suryaningsih, S., Muslim, B., & Wati, N. (2020). Islamic values in the use of four steps teaching 

material development (4-stmd) method in teaching stoichimetry material. Tarbiya Journal of 

Education in Muslim Society, 7(1), 78–87. https://doi.org/10.15408/tjems.v7i1.14066 

Susanti, L., Tania, L., Komala, H. W., & Meiden, C. (2022). Pemetaan Bibliometrik terhadap Social 

Theory pada Bidang Akuntansi Menggunakan VOSviewer. Jurnal Ekobistek, 11, 272–277. 

https://doi.org/10.35134/ekobistek.v11i4.393 

Wang, S. (2022). Critical Thinking Development Through Project-Based Learning. Journal of 

Language Teaching and Research, 13(5), 1007–1013. 

https://doi.org/http://dx.doi.org/10.17507/jltr.1305.13 

Wardani, D. A. W. (2023). Problem Based Learning: Membuka Peluang Kolaborasi dan 

Pengembangan Skill Siswa. Jurnal Penelitian Dan Penjaminan Mutu, 4(1), 1–17. 

https://doi.org/https://doi.org/10.54714/jd.v4i1.61 

 


