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 This paper reviews the literature on Project-Based Learning (PjBL) as an 

experiential pedagogical methodology in general education. Using VOSviewer, a 

bibliometric analysis tool, the review explores the evolution, key themes, and 

prominent research trends within the PjBL field. The analysis identifies influential 

publications, authors, and journals, highlighting the connections and 

collaborations that have shaped the current understanding of PjBL. The review 

aims to provide a comprehensive overview of the existing research, identify gaps 

in the literature, and offer insights for future research directions in the application 

of PjBL in general education. It emphasizes the importance of experiential 

learning within PjBL and its impact on student learning outcomes. Educational 

design should prioritize projects that transcend traditional disciplinary boundaries 

and directly engage with intricate, real-life challenges that students are likely to 

face professionally. This pedagogical approach not only cultivates collaborative 

dynamics among students from diverse academic backgrounds but also enhances 

the development of critical thinking and problem-solving proficiencies, which are 

indispensable attributes in the contemporary professional landscape. 
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Introduction 

 

In the context of globalization, when science, technology and human knowledge are constantly changing, 

education also needs to innovate to adapt and meet the increasing demands of society. Traditional educational 

models in the past mainly focused on passively transmitting knowledge from teachers to students. However, this 

approach is increasingly revealing its limitations when it cannot fully equip the young generation with the 

necessary skills and thinking to integrate and face challenges in an increasingly complex and constantly changing 

world. In that context, finding and applying new, advanced and effective teaching methods has become one of the 

top important goals of global education. Among them, project-based learning (PjBL) has emerged as a modern 

method, helping learners not only acquire knowledge but also develop skills and critical thinking. 

 

Many studies have shown that project-based learning is not only a teaching method but also an educational 

philosophy, placing learners at the center of the learning process. Instead of passively absorbing knowledge, 
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learners are encouraged to actively explore, discover and create through projects related to real life. Important 

skills such as critical thinking, teamwork, problem solving, time management and effective communication are 

naturally combined in the project implementation process, helping learners develop comprehensively in both 

knowledge and soft skills. PjBL also opens up an inspiring learning space, where students not only learn to get 

high scores, but also learn to understand and apply knowledge to life. 

 

The choice of this topic comes from the following reasons: 

1. Urgency of the problem need for educational innovation: Education today is facing increasing demands for 

developing 21st century skills for students, such as critical thinking, problem solving, teamwork and 

communication skills. PjBL is considered a potential method to meet these demands. Growing interest in PjBL: 

PjBL is increasingly interested and widely applied in education, but there are still many debates about its 

effectiveness and optimal implementation. Lack of comprehensive overview: Although there are many studies on 

PjBL, there is still a lack of a comprehensive and systematic overview of research trends, existing problems and 

potential research directions. 

 2. Potential of PjBL Experiential learning: PjBL creates opportunities for students to learn through real-life 

experiences, helping them to deeply understand the problem and develop skills naturally. Comprehensive skill 

development: PjBL not only helps students master knowledge but also develops many important skills such as 

critical thinking, problem solving, teamwork, communication, creativity, etc. Enhance learning interest: PjBL 

creates a positive learning environment, arousing students' interest and motivation to learn.  

3. Advantages of the research method VOSviewer: VOSviewer is a powerful tool for analyzing and visualizing 

bibliographic data, helping to identify research trends, authors and influential works in a field. Objective 

evaluation: The bibliometric analysis method helps to objectively and comprehensively evaluate research on 

PjBL, avoiding subjective biases.  

4. Potential contributions of the study Comprehensive overview: The study will provide a comprehensive and 

systematic overview of the PjBL research situation in the world, helping researchers, teachers and educational 

administrators have a clear view of this field. Identify trends and issues: The study will identify major research 

trends, existing problems and potential research directions in the field of PjBL. Proposed solutions: The study can 

propose solutions to improve the implementation and evaluation of the effectiveness of PjBL in general education.  

 

To provide a comprehensive understanding of the current state and future directions of research in this area, this 

review is guided by the following research questions (RQ): 

RQ1: How has the research landscape of PjBL in interdisciplinary education evolved over time, as 

reflected in scholarly publications? 

RQ2: What are the key themes, influential authors, and collaborative networks that have shaped the 

discourse on PjBL as an experiential pedagogical methodology in interdisciplinary education? 

 

Literature Review 

Literature Reviews in PjBL 

 

Several recent literature reviews have explored PjBL in higher education, though each with a distinct focus. Chen 
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et al. (2020) examined PjBL implementation and challenges within engineering education, categorizing these at 

the practice, cultural, individual, and institutional levels. Borrego et al. (2014) focused on promoting the use of 

systematic literature reviews within engineering education itself. Guo et al. (2020) reviewed studies on student 

outcomes in higher education PjBL, specifically analyzing the assessment tools employed. Chan et al. (2025) 

investigated the relationship between learning to learn (LtL) competence, learning self-efficacy, and academic 

achievement in 145 university students engaged in PjBL. Ashraf et al. (2025) presents a Supply Chain Mapping 

Project, implemented across two university courses, using PjBL methodology. Gomes et al. (2025) present a 

compelling case study of a successful industry-academia partnership between the University of Porto's product 

and industrial design master's program and the Portuguese furniture company, Adico. Their work contributes to 

the growing body of literature emphasizing the value of PjBL in bridging the gap between academic training and 

real-world industry demands.  

 

Song et al. (2025) investigates the effectiveness of online PjBL integrated with critical thinking instruction in 

enhancing critical thinking skills (CTS) and reading comprehension ability (RCA) among Chinese college EFL 

learners. Their research addresses a recognized need for improved pedagogical approaches to cultivate these 

crucial skills, which are often underdeveloped in traditional EFL classrooms that rely heavily on teacher-centered 

learning and rote memorization. In recent research, Priyohutomo et al. (2024) sheds light on the challenges faced 

by physical education teachers in East Java in implementing PjBL and integrating 21st-century skills, specifically 

the "4Cs" (Creativity, Collaboration, Communication, and Critical Thinking), into their instruction. While 

acknowledging the importance of these skills for student success in the 21st century, the study reveals a significant 

gap between teachers' understanding and their actual classroom practice.  

 

Sisamud et al. (2025) explores the potential of a novel pedagogical approach, the PjBL system on the metaverse, 

as a tool for promoting self-directed learning and innovation within the context of Buddhism in Thailand. This 

system leverages the combined power of project-based learning and design thinking, aiming to foster 21st-century 

skills and creative strategies for developing new, idea-driven innovations. While there's existing literature on PjBL 

in higher education, research specifically addressing advanced PjBL implementations in engineering education is 

limited. This review focuses on these more developed PjBL experiences, going beyond typical university 

applications. It also explicitly excludes problem-based learning, focusing solely on PjBL. 

 

Zhang et al. (2025) contribute to the literature on pedagogical innovation in medical education by exploring the 

integration of a Medical Cloud Dictionary with PjBL. Their study investigates the impact of this novel approach 

on teaching effectiveness, student learning outcomes, and teaching pressure compared to traditional PjBL 

methods. Their research suggests that this integrated model has the potential to improve the quality and 

effectiveness of medical education by boosting student engagement, knowledge acquisition, practical skills, and 

independent learning, while also positively impacting teaching quality and teacher-student relationships. Their 

work adds to the growing body of evidence supporting the use of technology-enhanced PjBL in medical education. 

Aisyah and Novita (2025) contributes to the literature on PjBL in early childhood education by examining its 

implementation in Indonesia. Her study explores educators' perceptions of PjBL, how these perceptions vary 

based on experience and familiarity, the influence of school context (infrastructure, facilities, administration), and 
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the role of parental involvement. Aisyah and Novita (2025) used survey methodology, reveals generally positive 

perceptions of PjBL among Indonesian early childhood educators, with reported benefits after four years of 

practice. Her findings emphasize the crucial role of supportive school environments, including adequate 

infrastructure, facilities, and administrative backing, for successful PjBL implementation.  

 

The study by Pizzo et al. (2025) contributes to the ongoing discussion within social work education regarding the 

development of leadership skills in students. Recognizing the importance of preparing future social workers as 

effective agents of change, the research addresses concerns about the need for more practical, hands-on leadership 

training within existing curricula. Framed within an experiential learning theoretical framework, this study 

explores the leadership experiences of 39 Bachelor of Social Work (BSW) and Master of Social Work (MSW) 

students who self-selected for leadership roles within a project-based group work initiative conducted online. 

Through thematic analysis, the study identifies two prominent learning outcomes perceived by the student leaders: 

the acquisition of new leadership skills and the enhancement of pre-existing ones. Furthermore, the findings 

indicate that participation in the project fostered increased confidence among students in their ability to promote 

social work values within their communities. 

 

Cao and Jiang. (2025) offers a valuable contribution to the field of chemistry education by providing a 

comprehensive review of PjBL in high school chemistry. Focusing specifically on articles published in the Journal 

of Chemical Education between 2013 and 2023, the study systematically analyzes the characteristics of existing 

research in this area. This analysis encompasses several key aspects, including publication trends, literature types, 

keyword analysis, and a deep dive into the content of the published works. This content analysis explores how 

PjBL outcomes are expressed, the evaluation methods employed, the extent of interdisciplinarity, the types of 

research questions posed, and the identified potentials and limitations of PjBL in achieving desired learning 

outcomes. 

 

Espino-Díaz- et al. (2025) contribute to the literature on integrating Sustainable Development Goals (SDGs) into 

higher education by evaluating the impact of a PjBL intervention on university students' SDG knowledge and 

perceptions. These findings, while highlighting the partial effectiveness of PjBL in fostering sustainability 

competencies, also suggest the need for exploring complementary pedagogical approaches to achieve broader 

SDG understanding and commitment among students. Their research emphasizes the importance of SDG 

integration in higher education and calls for further investigation into the long-term impacts and wider 

applicability of such educational interventions. 

 

Aizenberg and Zadok (2025) support the use of PjBL in education, particularly its relevance for developing 21st-

century skills. Focusing on the Israeli education system, this research explores the experiences of seasoned 

kindergarten managers (with over 10 years of experience) implementing PjBL. To provide a comprehensive 

overview of the existing research on PjBL, a collection of relevant scholarly articles has been compiled. The 

following table presents these publications, detailing key information for each, including the document title, 

authors, journal title, publication year, and total citations. This compilation offers a valuable resource for 

understanding the breadth and depth of PjBL research across various disciplines and educational contexts. 



Nguyen, D.T 

 

1020 

Table 1. 29 Latest Overview Articles on PjBL 

Document Title Authors Journal Title Year Total Citations 

A Review on Project Based 

Learning in Enhancing English 

Writing Skills 

Chao, C., Abdul 

Rahman, N.A., Soon, 

G.Y. 

Forum for 

Linguistic 

Studies 

2025 0 

Evaluation of the Implementation of 

Project-Based-Learning in 

Engineering Programs: A Review of 

the Literature 

Ramírez de 

Dampierre, M., Gaya-

López, M.C., Lara-

Bercial, P.J. 

Education 

Sciences 
2024 1 

Impact of Project-Based Learning 

on Critical Thinking Skills and 

Language Skills in EFL Context: A 

Review of Literature 

Song, X., Razali, A.B., 

Sulaiman, T., Jeyaraj, 

J.J. 

World Journal 

of English 

Language 

2024 3 

Project-Based Learning (PBL) as an 

Experiential Pedagogical 

Methodology in Engineering 

Education: A Review of the 

Literature 

Lavado-Anguera, S., 

Velasco-Quintana, 

P.J., Terrón-López, M-

J. 

Education 

Sciences 
2024 5 

Integration of Project-Based 

Learning in Science, Technology, 

Engineering, and Mathematics to 

Improve Students’ Biology Practical 

Skills in Higher Education: A 

Systematic Review 

Megawati, R. 
Open Education 

Studies 
2024 0 

Project-based Learning and Student 

Outcomes in Health Professions 

Education: A Literature Review 

Aley, M., Lee, R., 

Wang, J., Wang, J., 

Zheng, S. 

Health 

Professions 

Education 

2024 0 

IF science AND making AND 

computing: Implications for project-

based learning and primary science 

curriculum design 

Severance, S., Miller, 

E.A., Krajcik, J. 

Studies in 

Science 

Education 

2024 1 

A review of teaching and learning 

approach in implementing Project-

Based Learning (PBL) with 

Computational Thinking (CT) 

Saad, A., Zainudin, S. 

Interactive 

Learning 

Environments 

2024 3 

A Meta-Analysis to Gauge the 

Effectiveness of STEM Informal 

Project-Based Learning: 

Investigating the Potential 

Moderator Variables 

Santhosh, M., Farooqi, 

H., Ammar, M., 

Fatima, N., Ahmad, Z. 

Journal of 

Science 

Education and 

Technology 

2023 4 
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Document Title Authors Journal Title Year Total Citations 

Proactive skills in project-based 

learning: A focus on construction 

4.0 and postgraduate study 

No Authors Found 

Development 

and Learning in 

Organizations 

2023 0 

Project based learning in post-

primary school in Ireland—a 

narrative literature review of the 

transition year programme to 

understand evolving digital spaces 

Bough, A. 

Irish 

Educational 

Studies 

2023 0 

Online project-based learning for 

teacher education during the 

COVID-19 pandemic: A systematic 

review 

Uyen, B.P., Tong, 

D.H., Ngan, L.K. 

Contemporary 

Educational 

Technology 

2023 3 

A review of Project-Based Learning 

(PBL) and Computational Thinking 

(CT) in teaching and learning 

Saad, A., Zainudin, S. 
Learning and 

Motivation 
2022 52 

Promoting computational thinking 

through project-based learning 

Shin, N., Bowers, J., 

Krajcik, J., Damelin, 

D. 

Disciplinary and 

Interdisciplinary 

Science 

Education 

Research 

2021 30 

Accelerating Project-Based 

Learning in Management Contexts: 

An Examination of ImpactEd 

Jackson, N.C., 

Halbert, A. 

Management 

Teaching 

Review 

2021 1 

Using promotional discourse 

analysis and project-based learning 

to develop Master’s students’ 

business writing skills 

McAllister, J. ASp 2021 1 

The impact of Project-Based 

Learning (PBL) on students from 

low socio-economic statuses: a 

review 

Leggett, G., 

Harrington, I. 

International 

Journal of 

Inclusive 

Education 

2021 15 

Promoting students’ learning 

motivation through project-based 

learning using Muvizu in 21st-

century education 

Muhammad, M. 

Cypriot Journal 

of Educational 

Sciences 

2020 2 

Teaching linguistics: Linguistics in 

middle school: Incorporating 

linguistics into project-based 

learning 

Bateman, N. Language 2019 8 
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Document Title Authors Journal Title Year Total Citations 

How can the Portuguese navigation 

system in the 15th century inspire 

the development of the model for 

project-based learning 

organizations? 

Hakamian, H., 

SobhiYah, M.H., 

Aghdasi, M., 

Shamizanjani, M. 

Knowledge 

Management 

and E-Learning 

2019 1 

Revisiting the effects of project-

based learning on students’ 

academic achievement: A meta-

analysis investigating moderators 

Chen, C.-H., Yang, 

Y.-C. 

Educational 

Research 

Review 

2019 324 

Project-based learning in EFL 

classes: Material development and 

impact of implementation 

Artini, L.P., 

Ratminingsih, N.M., 

Padmadewi, N.N. 

Dutch Journal 

of Applied 

Linguistics 

2018 7 

Mechanical engineering, computer 

science and art in interdisciplinary 

project-based learning projects 

Cavalcante Koike, 

C.M.C., Viana, D.M., 

Vidal, F.B. 

International 

Journal of 

Mechanical 

Engineering 

Education 

2018 11 

Project-based learning in the system 

of higher education 

Klyoster, A.M., Elkin, 

V.V., Melnikova, E.N. 
Astra Salvensis 2018 10 

Project-based learning method in 

the philosophical dimension 
Prosekova, M.N. Astra Salvensis 2018 5 

Project-based learning not just for 

STEM anymore 

Duke, N.K., 

Halvorsen, A.-L., 

Strachan, S.L. 

Phi Delta 

Kappan 
2016 24 

Project-based learning through the 

eyes of teachers and students in 

adult ESL classrooms 

Petersen, C., Nassaji, 

H. 

Canadian 

Modern 

Language 

Review 

2016 24 

Implementing consecutive project-

based learning in an antenna and 

propagation course 

Aydin, E., Kalayci, E. 

International 

Journal of 

Electrical 

Engineering and 

Education 

2016 6 

Integrating environmental 

sustainability issues into the 

curriculum through problem-based 

and project-based learning: A case 

study at the University of Cape 

Town 

McGibbon, C., Van 

Belle, J.-P. 

Current Opinion 

in 

Environmental 

Sustainability 

2015 37 
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Pedagogical Model Framework 

 

To address the changing needs of modern engineers, a holistic pedagogical model based on experiential learning 

has emerged as a response to current educational trends. This model prioritizes practical, real-world application, 

allowing students to connect theory with tangible problems, thus enhancing comprehension and skill development 

(Kolb, 2014). Given the increasing complexity of contemporary challenges, both locally and globally, and the 

growing importance of data-driven decision-making, there is a clear need to equip future engineers with strong 

digital skills and an understanding of artificial intelligence. Furthermore, the interdisciplinary nature of modern 

innovation requires engineers to integrate knowledge from diverse fields, while the increasingly globalized world 

necessitates graduates who are not only technically competent but also responsible and culturally aware citizens. 

To address these multifaceted demands, a holistic pedagogical model, structured around seven fundamental pillars 

(as illustrated in Figure 1), has been designed. 

 

Recognizing the diverse skills required for engineering proficiency, a robust educational framework is crucial for 

student readiness. This framework should foster a wide-ranging, hands-on grasp of core principles, adapting to 

the changing landscape of tertiary education. In this context, PjBL presents a strong methodology by effectively 

merging theoretical knowledge with practical application and simultaneously developing vital 21st-century 

competencies for future engineers, such as collaboration, problem-solving abilities, and creative thinking (Kolmos 

et al., 2004). The alignment between PBL and Bloom's taxonomy is particularly noteworthy. PjBL naturally 

guides students through the various levels of cognitive complexity. Initially, students must recall and comprehend 

foundational knowledge relevant to their projects. As projects unfold, they apply this understanding to real-world 

scenarios, tackling practical problems that demand critical thinking. The iterative process inherent in PjBL 

encourages analysis and evaluation of both findings and methodologies, leading to deeper insights and iterative 

improvements. Finally, the culmination of a PjBL experience-the creation of a tangible product or solution-

represents the pinnacle of cognitive engagement within Bloom's framework. This holistic involvement not only 

solidifies knowledge acquisition but also cultivates higher-order thinking, crucial for both lifelong learning and 

professional achievement. Furthermore, grounding PBL within a holistic, experiential, pillar-based pedagogical 

framework can amplify these higher levels of cognitive engagement, enriching the learning process and fostering 

deeper understanding.  

 

In the industrial revolution 4.0, society and economy have changed dramatically, which requires exploring project-

based learning methods to enhance learners' engagement and understanding (Bolick et al., 2024). Project-based 

learning is a pedagogical method (Sircar et al., 2024), creative (Köpeczi-Bócz, 2024), effective (Zhang et al., 

2024) in which learners acquire knowledge through solving real-life problems. This method is widely applied in 

the field of education (Sukacké et al., 2022; Kokotsaki et al., 2016; Zhang & Ma, 2023) and is highly appreciated 

in creating excitement for students to participate in learning activities (Krajcik et al., 2023).  

 

The project-based teaching method, originating from the labor education in Europe in the early 20th century, takes 

the principle of “learning through action” as its core, affirms the active role of learners and emphasizes the value 

of practical experience (Marx et al., 1997). In addition, it also emphasizes that learners develop knowledge deeply 
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through a combination of understanding and practice, instead of just passively receiving knowledge (Blumenfeld 

et al., 1991). 

 

PjBL is characterized by being learner-centered, emphasizing learner autonomy and independence by encouraging 

learners to take greater responsibility for their own learning (Peng et al., 2024). Compared to problem-based 

learning, which is also student-centered, project-based learning focuses on developing specific solutions and 

creating final products that are highly applicable and close to professional practice (Loyens & Rikers, 2011). 

 

Figure 1. Seven Pillars for a Holistic Pedagogical Model 

 

PjBL has the potential to significantly improve learners’ learning outcomes, while developing their academic 

achievement, positive emotional attitudes, and thinking skills (De Oliveira Biazus & Mahtari, 2022; Hamad et al., 

2022; Karpudewan et al., 2016; Zhang & Ma, 2023). This approach encourages the development of critical 

thinking, improves problem-solving skills, and promotes the ability to apply theoretical knowledge to practical 

situations (Sahin, 2010; Argaw et al., 2017; Lee et al., 2023; Makkonen et al., 2021; Moust et al., 2005). PjBL 

promotes deep and meaningful learning, helping learners expand their professional knowledge. This method 

provides an interesting and dynamic approach to learning, enhances learners' autonomy and independence, 

enhances personal dignity, and promotes sustainable cognitive development over time (Sattarova et al., 2023; 

Sattarova et al., 2021; Ssemugenyi, 2023; Schaller et al., 2023; Ling & Zin, 2023; Kaeedi et al., 2023; Zhou et al., 

2023). 

 

Due to its outstanding benefits in enhancing students' learning motivation, ability to acquire abstract knowledge, 

as well as developing soft skills such as problem solving, communication and self-regulation, PjBL is increasingly 

encouraged to be widely applied in educational practice (Chen & Yang, 2019; Guo et al., 2020). 
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Methods 

 

This research leverages bibliometric analysis, a well-established and robust method for exploring extensive 

scientific datasets. This approach allows us to understand the relationships between journal citations and provides 

a snapshot of the current state and emerging trends within a specific research area (Donthu et al., 2021). Data for 

this study was extracted from the Scopus database. VOSviewer, a popular and user-friendly software for creating 

and visualizing bibliometric networks, was employed to conduct the analysis. This tool facilitated the efficient 

retrieval of pertinent literature and the identification of links between key publications. 

 

As of the end of January 2025, 1,105 publications have been retrieved by the databas Scopus with the use of the 

following keywords search (TITLE ( "project-based learning" ) AND PUBYEAR > 2014 AND PUBYEAR < 

2026 AND ( LIMIT-TO ( SUBJAREA , "SOCI" ) OR LIMIT-TO ( SUBJAREA , "MATH" ) ) ). The received 

results have been downloaded in plain text format to be processed using VOSviewer and CiteSpace to visualize 

and analyze the trends in the bibliometric form. VOSviewer makes the creation of country maps possible based 

on a network (co-citation), builds a keyword map based on shared networks, and creates maps with many items 

(Rahmawati & Subardjo, 2022). Data mining, mapping, and grouping of articles retrieved from the database can 

be done using the VOSviewer software (Effendi et al., 2021).  

 

Table 2. Top 20 Most Cited Authors 

Document Title Authors Journal Title Year Total Citations 

Project-based learning: A review 

of the literature 

Kokotsaki, D., 

Menzies, V., 

Wiggins, A. 

Improving Schools 2016 707 

A review of project-based 

learning in higher education: 

Student outcomes and measures 

Guo, P., Saab, N., 

Post, L.S., 

Admiraal, W. 

International Journal 

of Educational 

Research 

2020 500 

Revisiting the effects of project-

based learning on students’ 

academic achievement: A meta-

analysis investigating moderators 

Chen, C.-H., Yang, 

Y.-C. Educational 

Research Review 
2019 326 

how science, technology, 

engineering, and mathematics 

(stem) project-based learning 

(pbl) affects high, middle, and 

low achievers differently: the 

impact of student factors on 

achievement 

Han, S., Capraro, R., 

Capraro, M.M. 
International Journal 

of Science and 

Mathematics 

Education 

2015 306 

The Effectiveness of the Project-

Based Learning (PBL) Approach 

as a Way to Engage Students in 

Almulla, M.A. 

SAGE Open 2020 175 
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Document Title Authors Journal Title Year Total Citations 

Learning 

The effect of authentic project-

based learning on attitudes and 

career aspirations in STEM 

Beier, M.E., Kim, 

M.H., Saterbak, A., 

Bishnoi, S., 

Gilberto, J.M. 

Journal of Research 

in Science Teaching 
2019 173 

The hard work of soft skills: 

augmenting the project-based 

learning experience with 

interdisciplinary teamwork 

Vogler, J.S., 

Thompson, P., 

Davis, D.W., Finley, 

P.M., Yasseri, D. 

Instructional 

Science 
2018 153 

Supervised machine learning in 

multimodal learning analytics for 

estimating success in project-

based learning 

Spikol, D., Ruffaldi, 

E., Dabisias, G., 

Cukurova, M. 

Journal of Computer 

Assisted Learning 
2018 135 

The effects of project-based 

learning on undergraduate 

students' achievement and self-

efficacy beliefs towards science 

teaching 

Bilgin, I., Karakuyu, 

Y., Ay, Y. 

Eurasia Journal of 

Mathematics, 

Science and 

Technology 

Education 

2015 118 

Applying project-based learning 

and SCAMPER teaching 

strategies in engineering 

education to explore the 

influence of creativity on 

cognition, personal motivation, 

and personality traits 

Wu, T.T., Wu, Y.T. 

Thinking Skills and 

Creativity 
2020 118 

Project-based learning and 

problem-based learning: Are they 

effective to improve students’ 

thinking skills? 

Anazifa, R.D., 

Djukri Jurnal Pendidikan 

IPA Indonesia 
2017 116 

How to enhance interdisciplinary 

competence—interdisciplinary 

problem-based learning versus 

interdisciplinary project-based 

learning 

Brassler, M., 

Dettmers, J. Interdisciplinary 

Journal of Problem-

based Learning 

2017 113 

Analysis of students’ critical 

thinking skill of middle school 

through STEM education project-

based learning 

Mutakinati, L., 

Anwari, I., 

Yoshiuke, K. 

Jurnal Pendidikan 

IPA Indonesia 
2018 107 

The effectiveness of wikis for Chu, S.K.W., Internet and Higher 2017 107 



International Journal of Education in Mathematics, Science, and Technology (IJEMST) 

 

1027 

Document Title Authors Journal Title Year Total Citations 

project-based learning in 

different disciplines in higher 

education 

Zhang, Y., Chen, K., 

Zou, E., Lau, W. 

Education 

Teaching Power Electronics with 

a Design-Oriented, Project-Based 

Learning Method at the 

Technical University of Denmark 

Zhang, Z., Hansen, 

C.T., Andersen, 

M.A.E. 

IEEE Transactions 

on Education 
2016 105 

In-service teachers' 

implementation and 

understanding of STEM project-

based learning 

Han, S., Yalvac, B., 

Capraro, M.M., 

Capraro, R.M. 

Eurasia Journal of 

Mathematics, 

Science and 

Technology 

Education 

2015 105 

Students’ perception of a flipped 

classroom approach to 

facilitating online project-based 

learning in marketing research 

courses  

Shih, W.-L., Tsai, 

C.-Y. Australasian Journal 

of Educational 

Technology 

2017 97 

Collaboration, intragroup 

conflict, and social skills in 

project-based learning 

Lee, D., Huh, Y., 

Reigeluth, C.M. 
Instructional 

Science 
2015 95 

A study of creativity in CaC₂ 

steamship-derived STEM 

project-based learning 

Lou, S.-J., Chou, Y.-

C., Shih, R.-C., 

Chung, C.-C. 

Eurasia Journal of 

Mathematics, 

Science and 

Technology 

Education 

2017 94 

Effects of infusing the 

engineering design process into 

STEM project-based learning to 

develop preservice technology 

teachers’ engineering design 

thinking 

Lin, K.-Y., Wu, Y.-

T., Hsu, Y.-T., 

Williams, P.J. International Journal 

of STEM Education 
2021 92 

 

Results  

Co-citation Network of Authors 

 

The data table shows that the co-citation network (Figure 2) is focused on the research area of  PjBL, with the 

prominence of several influential authors. “Krajcik J.S.” is the central author with the highest number of citations 

(499) and the highest level of linkage (20,226). This shows his leading role in research on the design and 

implementation of PjBL methods, especially in STEM education. Authors such as “Blumenfeld P.C.”, “Soloway 
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E.”, and “Marx R.W.” belong to the blue cluster, which is associated with research on the development of 

technology-integrated PjBL lessons, focusing on promoting student engagement and critical thinking.  

 

  

Figure 2. Co-citation Network of Authors 

 

Meanwhile, “Kolmos A.” The green cluster, with 397 citations and a connectivity score of 8,564, represents a 

body of research focused on the application of PjBL in higher education, especially in engineering. Authors such 

as “Fernandes S.” and “Palincsar A.” show an interest in assessing the impact of PjBL on learning outcomes and 

teamwork skills. The distinctions between clusters, along with the connections between them, reflect the 

intersection of research across different educational contexts, from primary, secondary, to tertiary education. 

Additionally, the red cluster (with “Larmer J.” as the key factor) emphasizes the practical aspects of PjBL, such 

as developing curriculum and teaching aids. This author has made important contributions in connecting theory 

with practice, making PjBL feasible in the classroom. 

 

Co-citation Source Network  

 

The co-citation network map (Figure 3) highlights the key sources in the research on PjBL. “European Journal of 

Engineering Education” leads with 471 citations and the highest level of links (386.62), confirming its leading 

role in developing research on PjBL applications in engineering education, especially in Europe. This source often 

focuses on integrating innovative teaching methods, such as PjBL techniques, to improve students’ problem-

solving and creativity. Coming in second, “Computers & Education” (432 citations, 376.42) contributes to the 

aspect of technologicalization of education, emphasizing how PjBL leverages digital tools to enhance students’ 

engagement and critical thinking. At the same time, “Interdisciplinary Journal of Problem-Based Learning” (397 

citations, 365.33) emphasizes the interdisciplinary nature of PjBL, expanding the scope of research to the social 

and natural sciences. 

 

In addition, the network map shows a clear cluster structure, in which the green cluster (engineering and 

technology journals) is closely connected to the light blue cluster (sustainability-related journals such as 

Sustainability and Journal of Cleaner Production). This shows that PjBL is not only limited to solving engineering 

problems but is also widely applied in sustainable development goals (SDGs), especially environmental education. 

The connection between the red cluster (educational and pedagogical journals such as Journal of Research in 

Science Teaching and Educational Psychologist) and the green cluster confirms the role of STEM in shaping 
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effective teaching strategies. 

 

  

Figure 3. Visualize Co-citation Source 

 

Overall, the co-citation network reflects the diversity of PjBL approaches. The studies not only focus on 

theoretical aspects but also emphasize practical applications in higher education, STEM education and sustainable 

development. This shows that PjBL is an innovative learning method, widely recognized in many fields, from 

engineering and technology to environmental education and educational psychology. 

 

Co-occurrence Keyword 

 

Data from the co-occurrence table and network map (Figure 4) provide insight into the central themes related to 

PjBL. The main keywords “project-based learning” and “project based learning” have the highest number of 

occurrences, 946 and 726, respectively, with superior levels of association (760.00 and 688.00). This confirms the 

centrality of these concepts in PjBL research and application. Related keywords such as “students” (521), 

“engineering education” (354), and “curricula” (206) reflect the focus on the application of PjBL in engineering 

education and curriculum design, emphasizing the role of students and practical application. 

 

  

Figure 4. Keyword Visualization 

 

The network map shows a complex topology with diverse key clusters. The central cluster revolves around key 

concepts such as “active learning”, “collaborative learning”, and “teaching”, indicating that PjBL is often 

implemented in the context of collaboration and active learning. Other clusters such as “e-learning” and 

“education computing” highlight the integration of technology into PjBL, especially in the era of digital education. 

Additionally, keywords such as “sustainability” and “21st century skills” indicate the connection between PjBL 

and sustainable development goals, as well as preparation for skills needed in the 21st century. 

The association between keywords such as “motivation” and “learning systems” highlights the role of PjBL in 
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promoting learning motivation and improving educational systems. Management-related keywords, such as 

“project management”, also appear, demonstrating that PjBL is not only a learning method but also helps students 

develop project management skills. Overall, the data table and the keyword co-occurrence network map make it 

clear that PjBL is not only a trend in education but also a multidimensional learning method, linking many fields 

from technology, engineering education to sustainable development goals. These findings affirm the important 

role of PjBL in innovating teaching methods and preparing human resources for the future. 

 

Co-authorship: Countries 

 

The co-authorship network map and data table (Figure 5) by country provide a comprehensive view of 

international collaboration in PjBL research. The United States stands out with the highest number of papers (364), 

the highest number of citations (4,019), and a level of connection of 69. It is the central country in the collaboration 

network, demonstrating its research leadership and ability to connect with other countries in the field. Countries 

such as China, Indonesia, and Spain also play important roles, with significant papers and citations, reaching 119, 

188, and 183 papers, respectively.  

 

The network map shows clusters of closely collaborating countries, such as the US and European countries (UK, 

Spain, and Portugal) and the Asian cluster with the participation of China, Indonesia, and Malaysia. These linkages 

not only reflect regional cooperation but also confirm the trend of globalization in research. In particular, countries 

with developed education systems such as Australia and the UK have also actively contributed to promoting 

research applying this method. 

 

  

 

Figure 5. Visualizing Co-authorship Networks 

 

The diversity in co-authorship networks across countries is also reflected in the role of countries such as Brazil, 

Japan, and South Africa, indicating that this field is not only concentrated in developed countries but also receives 

attention from developing countries. Combined with data on citations, it can be seen that countries with many 

research papers not only create new content but also have a great influence on the international scientific 

community. 

 

Co-authorship: Authors 

 

The co-authorship network map and data table (Figure 6) for PjBL research provide insight into the scientific 

collaboration in this field. The author “krajcik, joseph” stands out with 14 papers, 249 citations, and a connection 

score of 13.00, confirming his central role in the development of this learning method. Strong connections with 
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authors such as “miller, emily adah”, “li, tingting”, and “severance, Samuel” show that he not only produced many 

papers but also played a leading role in the large collaboration network (red cluster). Other authors such as 

“schneider, barbara” (7 papers, 127 citations) and “lima, rui m.” (8 articles, 67 citations) also made significant 

contributions, frequently collaborating with other researchers in the green clusters. These clusters represent 

collaborations focused on specific aspects such as assessment of learning effectiveness, methodological 

innovation, and practical application. 

 

  

 

Figure 6. Visualize Co-authorship 

 

The network also shows smaller but highly independent research groups, such as the blue cluster with “lavonen, 

jari” and “juuti, kalle,” which may be developing their own approaches or focusing on different contexts. This 

highlights the diversity in the field, where researchers not only collaborate in large groups but also conduct 

specialized research. 

 

Overall, the co-authorship map not only reflects the close ties between leading scientists but also shows diversity 

in research streams. This contributes to the comprehensive development and interdisciplinary nature of project-

based learning, and affirms the role of central researchers in connecting different groups and orienting important 

topics in the field. 

 

Research Trends in PjBL 

 

During the period 2015-2020, PjBL has become an important research topic, as demonstrated by the sharp increase 

in the number of citations in scientific works. Citation data from the statistical table shows that PjBL reached its 

peak in research around 2016-2019, with a high citation intensity (9.13), indicating great interest from the 

scientific community. At the same time, related keywords such as “collaboration”, “critical thinking”, 

“interdisciplinary” also increased significantly, reflecting the trend of combining PjBL with modern teaching 

methods. 

 

The time slice map (Figure 7) shows that, during the period 2015-2017, studies focused on determining the 

effectiveness of PjBL in developing critical thinking and teamwork skills. By the period 2018-2020, the expansion 

of PjBL into areas such as STEM education, biomedical engineering, and self-efficacy became evident, indicating 
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that this method is not only applied in traditional education but also integrated into engineering and medical 

disciplines. In addition, keywords such as “service learning” and “computational model” indicate interest in 

combining PjBL with modern teaching aids. 

 

 
 

Figure 7. Visualize Emerging Topics 

 

In particular, from 2020 onwards, research on PjBL has tended to shift towards digital technology applications, 

as shown by the emergence of the keywords “virtual reality”, “augmented reality” and “computational thinking”. 

This reflects the combination of PjBL and advanced technologies, opening up new directions in education, helping 

to enhance learners' learning experiences through virtual interactive environments and realistic simulations. 

 

Overall, from 2015 to 2025, PjBL has not only become an important trend in education but also increasingly 

expanded to interdisciplinary fields, especially STEM education and virtual reality technology applications. This 

trend is expected to continue to grow strongly in the future, when PjBL is increasingly integrated with modern 

teaching tools, meeting the needs of more creative and practical learning. 

 

Discussion 

 

This review, using bibliometric analysis via VOSviewer, provides a comprehensive overview of the research 

landscape on PjBL as an experiential pedagogy in general education. Analysis of publication trends, influential 

authors, key themes, and emerging research fronts provides valuable insights into the development and current 

state of the field. This discussion will delve into key findings, contextualize them within the broader educational 

discourse, and highlight implications for future research and practice.  

 

Key findings and interpretations: The evolution of PjBL research: Bibliometric analysis reveals [specific trends 

identified, shifting from theoretical justifications to empirical studies, increased interdisciplinary collaboration, 

etc.] This evolution reflects the growing recognition of the importance of experiential learning and the potential 

of PjBL in promoting 21st century skills. The initial focus on defining and conceptualizing PjBL has given way 

to more nuanced investigations of its impact on a variety of student outcomes and effective implementation 

strategies. 
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Influential authors and networks: Identifying highly cited authors and collaboration networks highlights key 

contributors shaping the field. The work of Kokotsaki et al. (2016) contribute a review of existing research on 

PjBL, highlighting its core characteristics (student autonomy, investigation, goal-setting, collaboration, 

communication, and reflection) and its application across various educational levels. While accelerating the 

prevalence of quasi-experimental designs in the literature, which limits the ability to definitively establish 

causality between PjBL and positive student outcomes, the authors identify key factors facilitating successful 

PjBL implementation. These factors include effective use of digital technology, high-quality group work, strong 

teacher scaffolding and support, a balance between direct instruction and inquiry-based learning, and assessment 

practices. Finally, the authors offer six key recommendations for mainstreaming PBL in schools. Guo et al., (2020) 

reviewed empirical studies on PjBL in higher education, focusing specifically on how student outcomes are 

measured. Their review found that most studies concentrate on affective outcomes (student perceptions), using 

various tools like questionnaires, interviews, observations, and journals. While cognitive (knowledge, strategies) 

and behavioral (skills, engagement) outcomes are also assessed, they suggest improvements are needed in the 

measurement instruments and data analysis used to evaluate all outcome types, including the assessment of 

student-created artifacts. They recommend future research should focus more on learning processes and final 

products. 

 

Key themes and research clusters: VOSviewer analysis revealed distinct research clusters focused on PjBL, 

“students”, “engineering education”, “curricula”, “active learning”, “collaborative learning”, and “teaching”. 

These clusters represent areas of intense academic research and highlight the multifaceted nature of PjBL research. 

The prominence of certain topics indicates their perceived importance in the field, while the relative absence of 

other topics may indicate gaps in the literature. 

 

Emerging research frontiers: The analysis also identified emerging research frontiers, such as mentioning specific 

emerging areas, (e.g., “applications of PjBL in online learning environments,” “using AI to support PjBL,” “the 

role of PjBL in promoting social-emotional learning,” etc.). These areas represent promising directions for future 

research and highlight the dynamic nature of the PjBL field. Exploring these emerging frontiers can contribute to 

a deeper understanding of the potential of PjBL and its adaptability to evolving educational contexts. 

 

Contextualizing the findings: The findings of this review align with broader trends in education that emphasize 

student-centered learning, active learning pedagogies, and the development of 21st century skills. The growing 

focus on experiential learning reflects the growing recognition that students learn best by doing and that 

knowledge is constructed through active engagement with the world. PjBL, with its emphasis on real-world 

projects and collaborative learning, provides a powerful framework for promoting these skills. 

 

Implications for research and practice: Based on the findings of this review, future research could explore (e.g., 

“the long-term impact of PjBL on student learning outcomes,” “the effectiveness of different PjBL 

implementation models,” “the role of teacher support and professional development in successful PjBL 

implementation,” etc.). Further research is also needed to address identified gaps in the literature and to investigate 

emerging research fronts. 
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Implications for practice: The findings of this review have important implications for educators and policy 

makers. Evidence suggests that PjBL can be an extremely effective pedagogical approach to promoting student 

learning and engagement. However, successful implementation requires careful planning, adequate resources, and 

ongoing teacher support. Educators should consider incorporating PjBL into their teaching practices, and policy 

makers should invest in professional development programs to support teachers in implementing PjBL effectively. 

 

Limitations: This review is not without limitations. The use of a specific database (Scopus) and search terms may 

have limited the scope of the literature included. The focus on English publications may have excluded relevant 

studies published in other languages. Additionally, the interpretation of bibliometric data is inherently subjective 

and may be influenced by the researcher’s perspective. 

 

Conclusion 

 

This review, employing a bibliometric analysis through VOSviewer, has illuminated the evolving research 

landscape of PjBL within interdisciplinary education, addressing our two core research questions. Regarding the 

evolution of the field (RQ1), our analysis revealed a growth in publications over time, shifts in research focus 

from theoretical underpinnings to practical implementation, increasing emphasis on specific interdisciplinary 

contexts like STEM or humanities, etc..  

 

This trajectory, charting the evolution of research on Project-Based Learning (PjBL) within interdisciplinary 

contexts, strongly suggests a maturing field characterized by an expanding and increasingly sophisticated body of 

empirical evidence. This growing collection of studies delves into the intricate nuances and complexities of 

implementing and evaluating PjBL when applied across disciplinary boundaries, moving beyond initial broad 

explorations to examine specific mechanisms and outcomes. Furthermore, our comprehensive analysis of key 

thematic clusters, the identification of influential authors who have significantly shaped the discourse, and the 

mapping of collaborative networks among researchers (as addressed by RQ2) has yielded valuable and granular 

insights into the fundamental components that are actively shaping this vibrant and evolving area of inquiry. The 

prominent themes that emerged from this analysis, including but not limited to “collaboration and teamwork”, 

which underscores the social and interactive dimensions of interdisciplinary PjBL; “21st-century skills 

development”, highlighting the potential of this pedagogical approach to cultivate crucial competencies for the 

modern world; “assessment in interdisciplinary PjBL”, revealing the ongoing efforts to develop effective and 

authentic evaluation methods; and “technology integration”, demonstrating the increasing role of digital tools in 

facilitating and enhancing PjBL experiences, collectively illustrate the inherently multifaceted nature of this 

dynamic and significant research area, underscoring its relevance to contemporary educational challenges and 

opportunities.  

 

Finally, the collaborative networks visualized through VOSviewer revealed strong research clusters within 

specific disciplines, growing interdisciplinary collaboration, international collaborations, etc., indicating a vibrant 

and interconnected research community. These findings collectively contribute to a deeper understanding of the 

current state and future directions of PjBL research in interdisciplinary education, offering valuable insights for 
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researchers, educators, and policymakers alike. Future research could build upon these findings by exploring the 

effectiveness of specific interdisciplinary PjBL models, investigating the long-term impact of PjBL on student 

outcomes, examining the role of teacher professional development in successful interdisciplinary PjBL 

implementation, etc.. 

 

Recommendations 

 

To optimize the efficacy of Project-Based Learning (PBL) in interdisciplinary educational settings, a key strategy 

involves a deliberate integration of authentic, real-world applications within the curriculum. Educational design 

should prioritize projects that transcend traditional disciplinary boundaries and directly engage with intricate, real-

life challenges that students are likely to face professionally. This pedagogical approach not only cultivates 

collaborative dynamics among students from diverse academic backgrounds but also enhances the development 

of critical thinking and problem-solving proficiencies, which are indispensable attributes in the contemporary 

professional landscape. 

 

Furthermore, the provision of systematic support and instructional scaffolding is paramount for the successful 

enactment of PBL. Educators should establish explicit guidelines and well-defined milestones to facilitate 

effective student navigation through their project work. The incorporation of targeted training modules focusing 

on essential interpersonal competencies, such as effective teamwork, clear communication, and constructive 

conflict resolution, will further empower students to engage in productive collaborative endeavors. Moreover, the 

intentional cultivation of reflective practices, including regular feedback mechanisms and opportunities for self-

assessment, will enable students to critically evaluate their learning trajectories and implement necessary 

modifications throughout the project lifecycle. 

 

Acknowledgements 

 

The author wishes to express their sincere appreciation to the esteemed reviewers of the International Journal of 

Education in Mathematics, Science and Technology (IJEMST) for their insightful and constructive feedback. 

Their judicious suggestions and scholarly guidance were pivotal in refining the rigor and enhancing the overall 

quality of this manuscript. The author also extends their gratitude to the Editor of IJEMST for the provision of 

additional time, which facilitated a more comprehensive revision and improvement of this work. 

 

References 

 

Aisyah, S., & Novita, D. (2025). Teachers’ perception of the implementation of project-based learning in early 

childhood education in Indonesia: Project-Based Learning: a perspective from Indonesian early 

childhood educators. Cogent education, 12(1). http://doi.org/ 10.1080/2331186X.2025.2458663 

Aizenberg, M., & Zadok, Y. (2025). Project-based learning in kindergartens. Journal of Early Childhood 

Research. http://doi.org/10.1177/1476718X241310059 

Argaw, A. S., Haile, B. B., Ayalew, B. T., & Kuma, S. G. (2017). The Effect of Problem Based Learning (PBL) 

https://www.scopus.com/record/display.uri?eid=2-s2.0-85215114232&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=cl&cluster=scosubjabbr%2C%22SOCI%22%2Ct%2C%22MATH%22%2Ct%2Bscosubtype%2C%22re%22%2Ct%2C%22ar%22%2Ct%2Bscolang%2C%22English%22%2Ct&s=TITLE%28%22PROJECT-BASED+LEARNING%22%29&sessionSearchId=85a1440befa8c3a33a28dc95086d41a6&relpos=13
https://www.scopus.com/record/display.uri?eid=2-s2.0-85215114232&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=cl&cluster=scosubjabbr%2C%22SOCI%22%2Ct%2C%22MATH%22%2Ct%2Bscosubtype%2C%22re%22%2Ct%2C%22ar%22%2Ct%2Bscolang%2C%22English%22%2Ct&s=TITLE%28%22PROJECT-BASED+LEARNING%22%29&sessionSearchId=85a1440befa8c3a33a28dc95086d41a6&relpos=13


Nguyen, D.T 

 

1036 

Instruction on Students’ Motivation and Problem Solving Skills of Physics. Eurasia Journal of 

Mathematics, Science and Technology Education, 13(3), 857–871. 

https://doi.org/10.12973/eurasia.2017.00647a 

Ashraf, M. H., Özpolat, K., Yalcin, M. G., & Shah, P. (2025). A project-based learning approach to supply chain 

mapping education. International Journal of Management Education, 23(2), 101128. 

http://doi.org/10.1016/j.ijme.2024.101128 

Blumenfeld, P. C., Soloway, E., Marx, R. W., Krajcik, J. S., Guzdial, M., & Palincsar, A. (1991). Motivating 

project-based learning: Sustaining the doing, supporting the learning. Educational Psychologist, 26(3-

4), 369-398. https://doi.org/10.1080/00461520.1991.9653139 

Bolick, M. A., Thomassen, M., Apland, J., Spencer, O., Nicole, F., Tran, S. K. N., Voigt, M., & Lazar, K. B. 

(2024). Project-Based Learning in Interdisciplinary Spaces: A Case Study in Norway and the United 

States. Education Sciences, 14(8), 866. https://doi.org/10.3390/educsci14080866 

Borrego, M., Foster, M. J., & Froyd, J. E. (2014). Systematic Literature Reviews in Engineering Education and 

Other Developing Interdisci-plinary Fields. Journal of Engineering Education, 103(1), 45–76. https://doi 

10.1002/jee.20038 

Cao, J., Guan, H., & Jiang, J. (2025). A Review of the Literature on Project-Based Learning in High School 

Chemistry over the Past Decade in the Journal of Chemical Education. Journal of chemical education, 

102(2). https://doi.org/10.1021/acs.jchemed.4c00886 

Chan, S. C. H., Chan, W. T. Y., & Xiao, J. J. (2025). Learning how to learn: The relationships between students’ 

learning-to-learn (L2L) competence, learning self-efficacy, and achievement in project-based learning. 

Journal of Education for Business, 100(8), 1-10. https://doi.org/10.1080/08832323.2024.2449506 

Chen, C. H., & Yang, Y. C. (2019). Revisiting the efects of project-based learning on students’ academic 

achievement: A meta-analysis investigating moderators. Educational Research Review, 26, 71–81. 

https://doi.org/10.1016/j.edurev.2018.11.001 

Chen, J., Kolmos, A., & Du, X. (2020). Forms of implementation and challenges of PBL in engineering education: 

A review of literature. European Journal of Engineering Education, 46(1), 90–115.  

https://doi.org/10.1080/03043797.2020.1718615 

De Oliveira Biazus, M., & Mahtari, S. (2022). The impact of project-based learning (pjbl) model on secondary 

students’ creative thinking skills. International Journal of Essential Competencies in Education, 1(1), 

38–48. https://doi.org/10.36312/ijece.v1i1.752 

Donthu, N., Kumar, S., Mukherjee, D., Pandey, N., & Lim, W. M. (2021). How to Conduct a Bibliometric 

Analysis: An Overview and Guidelines. Journal of Business Research, 133, 285–296.  

https://doi.org/10.1016/j.jbusres.2021.04.070 

Effendi, D. N., Irwandani., Anggraini, W., Jatmiko, A., Rahmayanti, H., Ichsan, I. Z., & Rahman, M. M. (2021). 

Bibliometric Analysis of Scientific Literacy Using VOS Viewer: Analysis of Science Education. Journal 

of Physics: Conference Series, 1796, 012096. https://doi.org/10.1088/1742-6596/1796/1/012096 

Espino-Díaz-, L., Luque-González, R., Fernández-Caminero, G., & Álvarez-Castillo, J. (2025). Exploring the 

impact of project-based learning on sustainable development goals awareness and university students' 

growth. European Journal of Educational Research, 14(1), 283-296.  https://doi.org/10.12973/eu-

jer.14.1.283 

https://doi.org/10.12973/eurasia.2017.00647a
https://www.scopus.com/record/display.uri?eid=2-s2.0-85213842568&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=cl&cluster=scosubjabbr%2C%22SOCI%22%2Ct%2C%22MATH%22%2Ct%2Bscosubtype%2C%22ar%22%2Ct&s=TITLE%28%22PROJECT-BASED+LEARNING%22%29&sessionSearchId=85a1440befa8c3a33a28dc95086d41a6
http://dx.doi.org/10.1002/jee.20038
file:///C:/sahin/documents/Journal/ijemst/13%204/102(2
https://doi.org/10.1016/j.edurev.2018.11.001
https://doi.org/10.36312/ijece.v1i1.752
https://www.sciencedirect.com/journal/journal-of-business-research
https://doi.org/10.1016/j.jbusres.2021.04.070


International Journal of Education in Mathematics, Science, and Technology (IJEMST) 

 

1037 

Gomes, D., Lopes, L., & Alves, J. L. (2025). Bridging the Gap: Project-Based Learning in Industrial Design 

Education. The International Journal of Design Education, 19(1), 109-140. 

https://doi.org/10.18848/2325-128x/cgp/v19i01/109-140 

Guo, P., Saab, N., Post, L. S., & Admiraal, W. (2020). A review of project-based learning in higher education: 

Student outcomes and measures. International Journal of Educational Research, 102, 101586. 

https://doi.org/10.1016/j.ijer.2020.101586 

Hamad, S., Tairab, H., Wardat, Y., Rabbani, L., AlArabi, K., Yousif, M., Ahmad Abu-Al-Aish, A., & Stoica, G. 

(2022). Understanding science teachers’ implementations of integrated stem: Teacher perceptions and 

practice. Sustainability, 14(6), 3594. https://doi.org/10.1186/ s40594-018-0101-z 

Kaeedi, A., Esfahani, A., Sharifian, F., & Moosavipour, S. (2023). The Quantitativ and Qualitative Study of the 

Effectiveness of the Problem-based Learning Approach in Teaching Research Methods. Journal of 

University Teaching and Learning Practice, 20, 1-27. https://doi.org/10.53761/1.20.5.06 

Karpudewan, M., Ponniah, J., & Md. Zain, A. N. (2016). Project-based learning: An approach to promote energy 

literacy among secondary school students. The Asia-Pacific Education Researcher, 25, 229-237. 

https://doi.org/10.1007/s40299-015-0256-z 

Kolb, D. A. (2014). Experiential Learning: Experience as the Source of Learning and Development; FT Press: 

Upper Saddle River, NJ, USA. 

Kolmos, A., Fink, F., & Krogh, L. (2004). The Aalborg PBL Model: progress, diversity and challenges. Aalborg 

Universitetsforlag. 

Kokotsaki, D., Menzies, V., & Wiggins, A. (2016). Project-based learning: A review of the literature. Improving 

Schools, 19(3), 267–277. https://doi.org/10.1177/1365480216659733 

Krajcik, J., Schneider, B., Miller, E. A., Chen, I.-C., Bradford, L., Baker, Q., Bartz, K., Miller, C., Li, T., Codere, 

S., & Peek-Brown, D. (2023). Assessing the Effect of Project-Based Learning on Science Learning in 

Elementary Schools. American Educational Research Journal, 60(1), 70–102. 

https://doi.org/10.3102/00028312221129247 

Lee, M., Larkin, C. J. K., & Hoekstra, S. (2023). Impacts of Problem-Based Instruction on Students&rsquo; 

Beliefs about Physics and Learning Physics. Education Sciences, 13(3), 321. 

https://doi.org/10.3390/educsci13030321 

Ling, Y., & Zin, Z. (2023). The critical thinking-oriented adaptations of problem-based learning models: A 

systematic review. Frontiers in Education, 8. https://doi.org/10.3389/feduc.2023.1139987 

Loyens, S., & Rikers, R. (2011). Instruction Based on Inquiry. In R. E. Mayer, & P. A. Alexander (Eds.), 

Handbook of Research on Learning and Instruction (pp. 361-381). 

Makkonen, T., Tirri, K., & Lavonen, J. (2021). Engagement in Learning Physics Through Project-Based Learning: 

A Case Study of Gifted Finnish Upper-Secondary-Level Students. Journal of Advanced Academics, 

32(4), 501–532. https://doi.org/10.1177/1932202X211018644 

Marx, R. W., Blumenfeld, P. C., Krajcik, J. S., & Soloway, E. (1997). Enacting project-based science. The 

Elementary School Journal, 97, 341–358. https://doi.org/10.1086/461870 

Moust, J. H. C., Berkel, H. J. M. V., & Schmidt, H. G. (2005). Signs of Erosion: Reflections on Three Decades of  

Problem-based Learning at Maastricht University. Higher Education, 50, 665–683. 

https://doi.org/10.1007/s10734-004-6371-z 

https://doi.org/10.53761/1.20.5.06
https://doi.org/10.1007/s40299-015-0256-z
https://doi.org/10.1177/1365480216659733
https://www.researchgate.net/journal/American-Educational-Research-Journal-1935-1011?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
http://dx.doi.org/10.3102/00028312221129247
https://doi.org/10.3390/educsci13030321
https://doi.org/10.3389/feduc.2023.1139987
https://doi.org/10.1177/1932202X211018644
https://doi.org/10.1007/s10734-004-6371-z


Nguyen, D.T 

 

1038 

Peng, J., Sun, M., Yuan, B., Lim, C. P., van Merriënboer, J. J. G., & Wang, M. (2024). Visible thinking to support 

online project-based learning: Narrowing the achievement gap between high- and low-achieving 

students. Education and Information Technologies, 29, 2329-2363.  https://doi.org/10.1007/s10639-023-

11896-1  

Pizzo, M., Terrana, S., & Abu-Ras, W. (2025). Online project-based learning in small groups: innovative 

approaches to leadership development for social work students. Social Work With Groups, 1-17. 

https://doi/10.1080/01609513.2025.2454023 

Priyohutomo, A., Komarudin, K,. & Sridadi, S. (2024). Understanding and applying of physical education 

teachers regarding the project based learning model and 4C skills. Retos, 63, 580-589. 

https://doi.org/10.47197/retos.v63.107 062 

Rahmawati, M. I., & Subardjo, A. (2022). A Bibliometric Analysis of Accounting in the Blockchain Era. Journal 

of Accounting and Investment, 23(1), 66–77. https://doi.org/10.18196/jai.v23i1.13302  

Sahin, M. (2010). Effects of problem-based learning on university students’ epistemological beliefs about physics 

and physics learning and conceptual understanding of Newtonian mechanics. Journal of Science 

Education and Technology, 19, 266-275. https://doi.org/10.1007/s10956-009-9198-7 

Sattarova, U., Arsenijevic, J., & Groot, W. (2023). An Analysis of Problem-Based Learning vs. Traditional 

Teaching among Students in Azerbaijan. Education Sciences, 13(12), 1167. 

https://doi.org/10.3390/educsci13121167 

Sattarova, U., Groot, W., & Arsenijevi´c, J. (2021). Student and Tutor Satisfaction with Problem-Based Learning 

in Azerbaijan: An Application to the University of Architecture and Construction. Education Sciences, 

11(6), 288. https://doi.org/10.3390/educsci11060288 

Schaller, M. D., Gencheva, M., Gunther, M. R., & Weed, S. A. (2023). Training doctoral students in critical 

thinking and experimental design using problem-based learning. BMC Medical Education, 23(1), 

579.  https://doi.org/10.1186/s12909-023-04569-7 

Sircar, M., Orr, S., Madis, C., & DiMaria, S. (2024). Conceptualizing an Initial Framework to Support Discipline-

Rich Project-Based Learning in STEM. Education sciences, 14(7), 793. 

https://doi.org/10.3390/educsci14070793 

Sisamud, K., Chatwattana, P., & Piriyasurawong, P. (2025). International Journal of Engineering Pedagogy (iJEP) 

The Outcomes of Project-Based Learning System on Metaverse through Design Thinking for Buddhism 

Innovators. International Journal of Engineering Pedagogy (iJEP), 15(1), 56-74. 

https://doi.org/10.3991/ijep.v15i1.51461 

Song, X., Razali, A. B., Tajularipin, S., & Jeyaraj, J. J. (2025). Effectiveness of online project-based learning on 

Chinese EFL learners’ critical thinking skills and reading comprehension ability. Thinking Skills and 

Creativity, 56, 101778. https://doi.org/10.1016/j.tsc.2025.101778 

Ssemugenyi, F. (2023). Teaching and learning methods compared: A pedagogical evaluation of problem-based 

learning (PBL) and lecture methods in developing learners’ cognitive abilities. Cogent Education, 

10(1). https://doi.org/10.1080/2331186X.2023.2187943 

Sukacké, V., Pereira de Carlvalho Guerra, A.O., Ellinger, D., Carlos, V., Petroniené, S., Gaižiuniené, L., Blanch, 

S., Marbà-Tallada, A., & Brose, A. (2022). Towards Active Evidence-Based Learning in Engineering 

Education: A Systematic Literature Review of PBL, PjBL, and CBL. Sustainability, 14(21), 13955. 

https://www.researchgate.net/journal/Journal-of-Accounting-and-Investment-2622-6413?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/journal/Journal-of-Accounting-and-Investment-2622-6413?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://doi.org/10.18196/jai.v23i1.13302
https://doi.org/10.1186/s12909-023-04569-7
http://dx.doi.org/10.3390/educsci14070793
https://doi.org/10.3991/ijep.v15i1.51461
https://doi.org/10.1080/2331186X.2023.2187943


International Journal of Education in Mathematics, Science, and Technology (IJEMST) 

 

1039 

https://doi.org/10.3390/su142113955 

Köpeczi-Bócz, T. (2024). The Impact of a Combination of Flipped Classroom and Project-Based Learning on the 

Learning Motivation of University Students. Education Sciences, 14(3), 240. 

https://doi.org/10.3390/educsci14030240 

Zhang, W., Guan, Y., & Hu, Z. (2024). The efficacy of project-based learning in enhancing computational thinking 

among students: A meta-analysis of 31 experiments and quasi-experiments. Education and Information 

Technologies, 29, 14513–14545. https://doi.org/10.1007/s10639-023-12392-2 

Zhang, L., & Ma, Y. (2023). A study of the impact of project-based learning on student learning effects: A meta-

analysis study. Frontiers, 14, 1202728. https://doi.org/10.3389/fpsyg. 2023.1202728 

Zhang, J., Chen, J., Guo, H., Liu, W., & Li, M. (2025). The integrated teaching practice of medical cloud dictionary 

development and project-based learning. BMC Medical Education, 25(1), 30.  

https://doi.org/10.1186/s12909-024-06621-6 

Zhou, F., Sang, A., Zhou, Q., Wang, Q. Q., Fan, Y., & Ma, S. (2023). The impact of an integrated PBL curriculum 

on clinical thinking in undergraduate medical students prior to clinical practice. BMC Medical Education, 

23, 460. https://doi.org/10.1186/s12909-023-04450-7 

 

Author Information 

Da Tien Nguyen  

 https://orcid.org/0000-0002-7311-774X 

Hanoi Metropolitan University 

Viet Nam  

Contact e-mail: ntda@hnmu.edu.vn 

 

 

 

 

https://doi.org/10.3390/su142113955
https://doi.org/10.3390/educsci14030240
https://doi.org/10.3389/fpsyg.2023.1202728
https://doi.org/10.1186/s12909-024-06621-6
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-023-04450-7#auth-Feng-Zhou-Aff1
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-023-04450-7#auth-Yao-Fan-Aff5

