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Abstract

This research intends to track the progress and focus of project-based learning research in Scopus publications. Researchers focus on
analyzing Scopus-indexed publications on project-based learning from 1964 to 2023 using bibliometric analysis techniques. Data was
analysed using Excel, R/R-Studio. VOSviewer provides a visual analysis of keywords and document citations co-occurring. The author
found research data of 1,803 published documents according to the function, subject, and criteria specified. This research demonstrates
an annual growth rate of 8.04% for project-based learning research and the highest number of publications in 2022. The United States
had the most research papers, while National Taiwan Normal University had the most document affiliates. Barak, M. and Yang, S.C.
became the most productive writers on project-based learning themed. Researchers were limited to using Scopus data for bibliometric
analysis. The study solely focused on one database without considering other national or international databases. The research presents
a brief literature review on learning methods for educators, with recommendations for future research in the field of education.

Introduction

The rapid development of technology and science in the 21st century dramatically facilitates life (Hariyadi & Darmuki,
2023), makes everything fast and instant in accessing the desired information (Efendi & Maksum, 2022), but also demands
individuals to upgrade their life skills (Bui & Nguyen, 2021). It found that many education graduates need more soft skills,
making it challenging to meet professional demands (Yong & Saad, 2023). So, it is the task of education today (de S.
Oliveira & de Souza, 2022) to reform in order to create quality graduates (Andriyani & Apriantoro, 2023) through
assistance and development of individual potential (Insani & Maksum, 2023), including (Rushd, 2017), mind, body, hopes,
thoughts, until can growth the identity of the nation (Maksum et al., 2021) in a comprehensive and integrated manner
(Dartim & Ali, 2022).

Education in the 21st century is more focused on developing students' skills (S.-K. Chen et al., 2023), namely critical
thinking, effective communication, collaboration, and creativity, better known by the abbreviation 4C (Hariyadi &
Darmuki, 2023; Rati et al., 2023). In an era with much information that is occasionally unknown, critical thinking—or the
capacity to analyse and come up with a solution to a problem—is essential (Chua & Islam, 2021; Rofik et al., 2022).
Additionally, collaboration skills help foster the development of other abilities like adaptability, communication, problem-
solving, information sharing, and responsibility (Siswono et al., 2018). These abilities can be developed using appropriate
learning models to transmit knowledge and develop student abilities (Gutiérrez-Martinez et al., 2021).

The abilities needed in the 21st century will not be more accessible if the learning process is teacher-centered while
students tend to listen more (Pantiwati et al., 2023). So, one of the learning model options that is known to be more modern
and effective in developing thinking skills (C.-S. Chen & Lin, 2019; Janor et al., 2013) and student creativity in solving
real-world problems is project-based learning (Lukitasari et al., 2021; Okmen et al., 2022; Zhang et al., 2018).

Project-based learning was first initiated by John Dewey (Zulu, 2011) from several scientific works that focus on
learning by doing (Ghosheh Wahbeh et al., 2021). It was continued by Klipatrick, who defined it as a series of activities to
solve problems based on solid experiments resulting from teamwork (Ayaz & Soylemez, 2015). Vygotsky's social
constructivist theory (Bronfman, 2007) further supports Project-based Learning activities that learning with this model is
more effective because there is a transaction of opinions between learners, thus helping them to develop thinking skills and
gain more knowledge (Ghosheh Wahbeh et al., 2021).

Several aspects are needed in project-based learning (Siswono et al., 2018): authentic, real-world challenges, applying
high-performance skills, active exploration, interacting and establishing relationships with adults, and assessment practices.
Project-based learning always ends with a product's publication according to the team discussion's creativity (Ortega-
Sanchez & Jiménez-Eguizébal, 2019; Sudjimat et al., 2020). Thus, we know that project-based learning can train them to
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develop several skills, including problem-solving strategies skill (Glazewski & Ertmer, 2020; Shekhar & Borrego, 2017,
Whelan et al., 2008), working in groups (Karppinen et al., 2019), creating authentic products as the final result (Reynolds
et al., 2009), and learning cooperation, responsibility, critical thinking, and decision-making (Isa et al., 2020; Jalinus et al.,
2019; Mimica, 2010; Znidarsig, 2020).

The many 21st-century capabilities that are grown through the project-based learning model make researchers want
to critically analyse the findings of existing publications to enrich the scientific treasures in the field of education and
provide projections for future research proposals. Researchers need the availability and accuracy of previous research and
the tools that play a role in analyzing it. Bibliometric analysis is one of the tools that play a role in determining the
distribution of a scientific publication (Muh. Asriadi et al., 2023), examines the interaction between science and technology
(Apriantoro et al., 2022), tracking the development of new science, and helping strategic mapping of science fields in the
future (Belmonte et al., 2020; Boquera et al., 2021; Zheng et al., 2019).

This study aims to map the development and research direction of the Project Based Learning model in publications
indexed by the Scopus database from 1964 to 2023. The year 1964 was chosen by researchers because that year was the
first time there was a publication on Project Based Learning, as many as 1 document.

Previous Research

Previous research is needed to add to the literature review and strengthen the originality of this research. Research
conducted by (Yong & Saad, 2023) shows that approaches that involve students' activeness in the learning process can
develop knowledge and higher-order thinking skills and maximize the use of foreign languages to bring out life's creativity.
In addition, (Yong & Saad, 2023) also added that learners prefer project-based learning because it is more effective and
empowering than teaching with the lecture method.

Project-based learning is also famous for its flexibility, and this is evidenced by research (Pantiwati et al., 2023),
which found project-based learning practices combined with literacy and character education activities (character education
integrated project-based literacy: Li-Pro-GP). The results showed that students who received the Li-Pro-GP learning model
tended to think more broadly because, with projects, they were trained to analyse, interpret, and evaluate problems critically
as the culmination of creating a work. In addition, project tasks encourage learners to express their opinions about their
findings because expressing opinions is a skill that has an essential role in life, both in Society and place.

Research by (Ghosheh Wahbeh et al., 2021) discusses the implementation of project-based learning to develop
communication skills in Arabic language subjects. In the project planning stage, the teacher introduces students to the
problem of child labour. Then, divide learners into groups to carry out a public awareness campaign on the dangers of child
labour. Each group discussed and proposed products to make it easier for learners to carry out the campaign. Some groups
make final products through short stories, poems, and brochures. The teacher only served as a learning facilitator, and
learners carried out their tasks in groups, after which the results of the designed journal were posted on the school hall
board, and some leaflets were distributed to school students. The impact of project activities on research (Ghosheh Wahbeh
et al., 2021), among others, can increase self-confidence, and learners also practice being responsible for their learning.

The average achievement of the project-based group's cognitive domain was significantly higher than that of the other
group. The findings (Alacapinar, 2008) showed a significant difference between the two groups regarding average pre- and
post-test testing. Students stated that project-based learning increased creativity and high-level skills, helped obtain more
information, and increased cooperation and collaboration with their classmates, creating a sense of trust between friends.

Meanwhile, the novelty of this research is the use of bibliometric analysis methods that have yet to be widely applied
in previous studies. This is to provide the advancement of literature in the field of education through analysis and
visualization of Scopus-indexed research publications, such as research growth every year and the most productive
countries, affiliations to the authors.

Research Method

The method used in this study is bibliometric analysis. Researchers obtained the data through a Boolean search engine to
comb through the Scopus database from 1964 to 2023. The search was conducted on August 12, 2023, at 12: 43 pm.
Researchers then analysed citation data, document content, and networking using R/RStudio, VOSviewer, and Microsoft
Excel tools. There are three stages to processing the dataset that has been obtained.

In the first stage, researchers conduct a literature review of related themes to ensure that relevant research is carried
out with bibliometric topics. In addition, a literature review helps determine appropriate keywords and is considered to
represent the scope of research.

In the second stage, researchers used the Boolean OPERATOR TITLE-ABS-KEY (project AND based AND learning
AND in AND class) on a Scopus search and generated 6,946 documents. Furthermore, filtration is carried out with Boolean
operators (LIMIT-TO (SUBJAREA, "SOCI") AND (LIMIT-TO (DOCTYPE, " ar'") AND (LIMIT-TO (SRCTYPE, "J")
AND (LIMIT-TO) LANGUAGE, "ENGLISH")), while limiting this research, only to articles sourced from journals, using
English and the subject area of social science, resulting in a final document of 1803.

In the last stage, researchers analyse the final document search using Scopus analyser and R and RStudio to determine
the number of documents per year by journal, author, affiliation, country, and subject/field. Next, analyse the network level
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of the document with visualization through VOSviewer and Microsoft Excel data processing. This research procedure can
be seen in Figure 1.
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Figure 1. Research Flow Diagram

Result and Discussion
Document Analysis
Table 1 shows a summary of 1803 Scopus-indexed Project Based Learning themed documents that have been
collected over 59 years. The following table shows some information, including the number of authors is 4855, 439 single
authors, the percentage of international authorship collaboration is 9.489%, and the number of references used by the
authors is 61057, with an average document citation per year of 14.22.
Table 1. Project-based Learning Research Summary

Description Results
MAIN INFORMATION ABOUT DATA

Timespan 1964:2023
Sources (Journals, Books, etc) 674
Documents 1803
Annual Growth Rate % 8,04
Document Average Age 8,09
Average Citations Per Doc 14,22
References 61057
DOCUMENT CONTENTS

Keywords Plus (ID) 3012
Author's Keywords (DE) 4672
AUTHORS

Authors 4855
Authors Of Single-Authored Docs 439

AUTHORS COLLABORATION
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Single-Authored Docs 451

Co-Authors Per Doc 2,84
International Co-Authorships % 9,489
DOCUMENT TYPES

Article 1803

Documents by Year

Figure 2 shows the development of Scopus-indexed Project-Based Learning-themed publications from 1964 to 2023.
Research publications with this theme first appeared in 1964 in as many as 1 documents and experienced stagnation until
1993, but they peaked again at the end of the 20th century, precisely in 2022, with 186 documents.
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Figure 2. Documents by Year

Documents by Authors

Figure 3 shows the ten most influential authors in Scopus-indexed Project-Based Learning-themed publications based
on the number of documents. The most actively contributing authors are Barak, M. and Yang, S.C., with four published
documents. They are followed by Anaya, R.H., Chang, C.C., Chu, S.K.W., Chua, K.J., Eilks, 1., Espinoza, P.A., Gomez,
H., and Hemmit, H with the number of publications of 3 documents each.
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Figure 3. Documents by Authors

Documents by Affiliation

Figure 4 shows the ten most influential affiliates in Scopus-indexed Project-Based Learning-themed publications.
The affiliate that contributed the highest number of publications of 19 documents was the National Taiwan Normal
University, followed by Affiliates of the University of Michigan, Ann Arbor, and Universitas Negeri Malang with 16
documents, and The University of Hong Kong with 13 documents. Other affiliates also contributed that have almost the
same number of publications, in the range of 9-19 documents.
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Figure 4. Documents by Affiliation

Documents by Country

Figure 5 shows the number of publications by country with the Scopus-indexed Project-based learning research
theme. The most assertive dominance comes from the Asian continent, followed by the continents of Europe, America,
and Australia. This dominance can be proven by the number of Asian continent countries that actively contribute more
publications than countries from other continents. Countries from the Asian continent include Indonesia, Taiwan, China
and Hong Kong. The European continent became the second continent that also dominated publications, originating from
3 countries, namely England, Spain, and Germany. They were followed by the United States and Canada from the American
continent and the country of Australia from the Australian continent. Thus, it can be seen that research-themed Project
Based Learning is quite popular and carried out on the Asian continent.
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Figure 5. Document by Country

Documents by Source

Figure 6 shows ten journals that actively contribute to the Scopus-indexed Project-based Learning theme publication
led by the Journal of Chemical Education, which has a total of 57 publications, followed by the International Journal of
Engineering Education with 39 documents, Sustainability Switzerland Teaching with 31 documents, Computers and
Education with 27 documents, and other journals that have almost the same number of publications, in the range of 17-22
documents.

960



Figure 6. Documents by Source
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Figure 7. Three-Field Plot

Figure 7 is a Three-Field Plot image containing three elements observed by the author, including references (CR
element), author names (AU element), and keywords (DE element). The three elements are then connected by grey plot
lines that are linked to each other. The CR element is a reference article used by the authors. Mind in Society (1978) became
the most widely used reference by the author to publish documents themed Project Based Learning, which was as many as
three outflows and had a thicker stem size compared to others—followed by the article Statistical Power Analysis for the
Behavioral Science (1988) with an outflow of 3. Furthermore, the article National Science Education Standards (1996) has
2 outflows, and the article A Review of Research on Project-based Learning (2000) has 2 outflows.

Based on the image above, the authors (AU element) who most popularly publish their research can also be identified.
The bar chart's size shows that among the eight authors who contributed the most are Barak M., Li X., Lin-CY., Yang SC,
and JR. The DE element is a keyword that is the result of the author's research topic that is connected to a reference article
regarding the topic of Project Based Learning. From the results of the analysis conducted by researchers, there are six main
keywords. The words Collaborative Learning, Project-based Learning, and Active Learning are at the top, with two inflows.
Thus, this word is very closely related to research related to Project-based Learning.

Corresponding Author’'s Countries

From the picture below, researchers try to show the countries that most often publish authorship, individually and in
collaboration with other countries. The United States is the country that has the most published documents, both the results
of Multiple Country Publication (MCP) and Single Country Publication (SCP), followed by China, Britain, Spain, and
America. From the picture below, we also know the continent that dominates the study: Asia.
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Most Global Cited Document

Based on the table below, it can be seen that Osborne J's paper, 2004, J Res Sci Teach, has the most total citations
(TC) and the most extensive total citations per year (TC per Year). Through the table, we can also know that total citations
(TC) do not affect the total citations per year (TC per Year), and the year the paper is published also does not affect the

total citations (TC).
Table 2. Most Global Citied Document

Paper Total Citations TC per Year
Osborne J, 2004, J Res Sci Teach 853 42,65
Huizenga J, 2009, J Comput Assisted Learn 380 2533
Gutstein E, 2003, J Res Math Educ 280 13,33
Mclaughlin Je, 2013, Am J Pharm Educ 254 23,09
Ballantyne R, 2002, Assess Eval High Educ 231 10,50
Grover S, 2015, Comput Sci Educ 211 23,44
Freed Bf, 2004, Stud Second Lang Acquis 205 10,25
Chang S-C, 2018, Comput Educ 202 33,67
Wallace Rm, 2000, J Learn Sci 199 8,29
Stockwell G, 2007, Comput Assisted Lang Learn 182 10,71
Network Analysis
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Figure 9. Occurrence Analysis

The picture above results from occurrence analysis from Project-based Learning research using VOSviewer tools
with a minimum cluster size of 1. These results found that there were 4 clusters, namely red, green, blue, and yellow
clusters. The red cluster consists of 66 items, the green cluster consists of 31 items, the blue cluster consists of 13 items
and the yellow cluster consists of 11 items.
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The keyword "Education” is the dominating word with a total link of 1317 strength, the keyword "Human" has a total
link of 1300 strength, the keyword "Teaching" is the dominating word with a total link of 1241 strength, the keyword
"Students" has a total link of 1009 strength, the keyword "Learning" has a total link of 868 strength, the keyword “Problem-
Based Learning” has a total link of 646 strength, the keyword “Curriculum” has a total link of 639 strength, the keyword
“Project Based Learning” has a total link of 386 strength.
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Figure 10. Keyword Network Analysis

The image above is a keyword network analysis based on overlays. It can be seen that the words Project-based
Learning, Active Learning, Discovery Learning, Blended Learning, Web-based Learning, and Sustainability are the
keywords of the latest research, around 2018 to 2023. The keywords Methodology, Distance Education, Educational
Measurement, Learning System, and Curriculum are keywords with relatively long usage.

Figure 11. Research Density

The picture above is an analysis of research density. Keywords with high density are those with light colours, among
others, education, students, teaching, and learning. Keywords with a dark or less clear colour have yet to be widely studied,
such as project-based learning, internet / web-based learning, and active learning.

The Occurrences of Each Cluster

The table below shows the occurrence in each cluster that represents the central theme in the research field of Project
Based Learning. The theme of the first cluster is Learning Method, the theme in the second cluster is Capability
development, the theme in the third cluster is Evaluation Measurement, and the theme of the fourth cluster is student.
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Table 3. The Occurrence in Each Cluster

Keyword Occurrences Cluster
1. Students 229 1
2. Teaching 194
3. Project-based Learning 179
4.  Learning 132
5. Active Learning 63

1.  Human 132 2
2. Female 48
3. Male 45
4. Pilot Project 36
5. Procedures 32
1. Education 185 3
2. Methodology 36
3. Educational Measurement 34
4.  Program Evaluation 27
5. Internet 27
1. Curriculum 80 4
2. Inquiry-based/ discovery learning 22
3. Laboratory instruction 21
4. Upper-division undergraduate 20
5. First-year undergraduate 15

Conclusions

Based on the research that has been done, it is known that there is a positive growth in Project-based Learning research of
8.04%, with the peak of publication occurring in 2022. Authors Barak, M. and Yang, S.C., are the most relevant authors
with four publications. National Taiwan Normal University is the most influential and high-productivity affiliate, with 19
documents. The United States has the most publications, with 782 documents. Thus, the continent that dominates
publications comes from the Asian continent. The Journal of Chemical Education is the most relevant source of publication
with the theme of project-based learning in as many as 57 documents. Barak, M., and li X are the most influential authors
producing 4 main keywords from the Three Fields Plot analysis. Osborne J, 2004, J Res Sci Teach is the document with
the most extensive total citations of 853, with an average citation per year of 42.65 on the global citation index. In network
analysis, several keywords dominate, including "Education", with a total link strength of 1317; the word "Problem-based
Learning" has a total link strength of 646; the keyword “Curriculum” has a total link of 639 strength, the keyword “Project
Based Learning” has a total link of 386 strength. Active Learning, Discovery Learning, blended learning, and sustainability
are the most used keywords from 2018 to 2023. These keywords indicate the novelty of research in project-based learning
or education.

Based on The Occurrence in Each Cluster, it is known that there are four main themes: Cluster 1 is Learning Method,
cluster 2 is Capability development, cluster 3 is Educational Measurement, and Cluster 4 is Student. However, this study
has limitations, only analyzing Scopus data without considering other databases and only considering English documents.
Future research is expected to explore other databases, such as WOS, and consider analysis with more complex languages.
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