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Abstract: 

This review investigates the progression and utilization of Problem-Based Learning (PBL) 

within medical education, accentuating its historical context, theoretical bases, and essential role 

in fostering critical thinking and interdisciplinary collaboration. PBL has emerged as a prominent 

educational approach that encourages learner-centered education and tackles practical 

challenges, thus improving cognitive growth in medical students. This review consolidates 

empirical findings indicating PBL's advantage over conventional pedagogies in enhancing 

critical thinking and problem-solving abilities. Additionally, it underscores the significance of 

interdisciplinary collaboration in healthcare education, illustrating how PBL fosters teamwork 

and communication among aspiring healthcare practitioners. Despite its merits, logistical issues, 

inadequate faculty preparation, and limited resources impede the extensive implementation of 

PBL. The study offers suggestions for technology integration, highlighting practical applications 

and encouraging cooperative learning within PBL structures. Ultimately, PBL is recognized as a 

pivotal method in medical education, crucial for preparing students to address the intricacies of 

contemporary healthcare. 
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1.  Introduction 

1.1  Progression of Problem-Based Learning (PBL) in Medical Education: A Historical 

Perspective 

Problem-Based Learning (PBL) is prevalent in diverse educational contexts, notably in 

medical training. (Johansson et al., 2022), The adoption of PBL in medical education is shaped 

by factors such as the social identities of students and the TPACK framework (Tanjung et al., 

2022). Nonetheless, there exists a paucity of historical research on PBL's evolution in medical 

education (Salam, 2022). Although specific frameworks for PBL-CT implementation are 

lacking, its integration has been shown to improve learners' computational thinking abilities. 

Additional investigation is warranted to elucidate PBL's historical development in medical 

education and formulate effective implementation strategies. 

 

1.2  The Significance of Interdisciplinary Collaboration in Healthcare 

PBL promotes collaboration across different disciplines in healthcare by encouraging 

teamwork and effective communication among professionals. It helps students develop skills to 

tackle real-world challenges and leads to better patient outcomes through cooperative efforts. 

PBL brings together students from different healthcare fields, helping them understand each 

other’s roles and responsibilities (Kwan & Chiang, 2021). In one study with nursing and medical 

students, PBL promoted active collaboration and discussion, improving their problem-solving 

abilities (Lestari et al., 2019). The use of PBL in gerontological nursing education shows how 

interdisciplinary teams can tackle the complex needs of older patients, especially those with 

multiple health conditions (Kwan & Chiang, 2021). However, challenges like scheduling 

conflicts and communication issues between disciplines can make PBL harder to implement. 
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Overcoming these obstacles is key to fully realizing the benefits of interdisciplinary 

collaboration in healthcare education. 

  

 

1.3  Contextualizing Critical Thinking in Medical Curricula 

PBL has become an important teaching method in medical education, especially for 

developing students' critical thinking skills. By incorporating PBL into medical programs, 

students improve their clinical reasoning, while also building stronger self-directed learning and 

problem-solving abilities. PBL engages students actively, fostering inquiry and understanding. 

This was often observed in PBL sessions (López et al., 2023). Studies reveal that PBL 

participants display significantly enhanced clinical reasoning skills compared to those in 

traditional educational frameworks (Zhou et al., 2023). Interns in a PBL-focused internal 

medicine course reported greater satisfaction and perceived it as more effective than 

conventional lectures, indicating that PBL not only facilitates learning but also elevates 

enjoyment (Ardoin et al., 2022). 

 

2.  Theoretical Foundations 

PBL was introduced in the 1960s as a response to conventional teaching methods, placing 

a greater emphasis on student-centered learning through problem-solving (Rézio et al., 2022). It 

encourages students to combine their existing knowledge with new information, fostering a 

deeper understanding and better retention of the material (Rézio et al., 2022). 

 

2.1  The Pedagogical Framework of Problem-Based Learning 

The foundation of PBL lies in promoting collaborative inquiry and active participation, 

with a focus on solving real-world challenges. This method not only boosts critical thinking but 

also encourages teamwork and independent learning among students. For PBL to be effective, it 
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requires careful attention to four main components: preparation and planning, design and 

development, implementation and facilitation, and assessment (Ge & Huang, 2023).   

 

 

Teachers play a vital role as facilitators, guiding students through discussions and helping 

them reflect on their learning (Rézio et al., 2022). While PBL offers many advantages, it does 

face challenges, especially in online settings where technology must align with educational 

objectives (Ge & Huang, 2023). Successfully implementing PBL requires balancing these 

elements. 

 

2.2  Models and Approaches for Implementing PBL in Medical Education 

The incorporation of Problem-Based Learning (PBL) within medical education employs 

various models and strategies that enhance student engagement and foster critical thinking skills. 

Innovative PBL Approaches: PBL focuses on solving real-world problems, promoting 

independent learning and critical thinking in students.(Kasarla et al., 2023). Constructive 

Feedback: Providing personalized feedback in PBL sessions enhances both students' and tutors' 

cognitive and behavioral outcomes, though issues with adaptability and resource limitations 

remain (Pangastuti et al., 2022). 

 

2.3  The Interplay of Critical Thinking and Interdisciplinary Skills 

The integration of critical thinking and interdisciplinary skills in PBL is deemed essential for 

21st-century competency development. Evidence indicates that PBL enhances critical thinking 

and fosters interdisciplinary collaboration, both vital for addressing intricate real-world 

problems. PBL markedly enhances critical thinking skills in students. A study indicated that PBL 

participants achieved an average score of 85.83 in critical thinking, surpassing the 75.42 average 

of those in conventional educational frameworks. (Kusumawardani & Aminatun, 2024). Another 
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study confirmed that PBL encourages deeper engagement and understanding, leading to notable 

improvements in critical thinking (Chen, 2024). 

Furthermore, interdisciplinary learning within PBL helps students develop vital skills like 

communication and collaboration. Those involved in real-world problem-solving tasks showed 

enhanced creativity and critical thinking (Ye & Xu, 2023). 

Despite PBL's strong potential to enhance both critical thinking and interdisciplinary skills, 

challenges like cognitive overload and time constraints can restrict its effectiveness for certain 

students (Kertiyani et al., 2022). Educators must consider these factors in PBL strategy 

development. 

 

3.  PBL and its Influence on Critical Thinking 

3.1  Assessing Critical Thinking Skills in PBL Environments 

The assessment of critical thinking abilities in PBL environments presents benefits and 

challenges. PBL fosters critical thinking via collective problem-solving, yet difficulties persist in 

measuring and comprehending these skills. PBL environments engage students in solving 

real-world issues, which naturally promotes higher-order thinking and strengthens critical 

thinking abilities (Rahma Hidayati Darwis et al., 2024). Research shows that students using PBL 

techniques, like e-modules paired with Socratic dialogue, experience significant improvements in 

critical thinking compared to traditional approaches (Pitorini et al., 2024). PBL improves critical 

thinking in students of diverse abilities, particularly benefiting high-achieving individuals 

(Indrapangastuti et al., 2024). 

Innovative approaches within PBL, such as probing prompts, effectively stimulate critical 

thinking by presenting students with real-world challenges and guiding their inquiry process  

(Pereira et al., 2023). Furthermore, incorporating technology, like digital posters in PBL projects, 

has demonstrated a significant impact on critical thinking, particularly in complex topics like 

climate change (Efwinda et al., 2023). 
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3.2  Empirical Evidence on the Impact of PBL on Critical Thinking 

Research indicates that PBL significantly enhances critical thinking abilities across 

diverse educational contexts. By fostering increased engagement and facilitating the practical use 

of knowledge, PBL results in superior critical thinking achievements. 

PBL demonstrates superior efficacy over conventional methodologies in enhancing critical 

thinking in English as a Foreign Language (EFL) students. This effectiveness is primarily 

attributed to PBL's focus on addressing authentic issues and encouraging cooperative 

engagement. (Song et al., 2024). Furthermore, A study found that PBL integrated into blended 

learning environments boosted high school students' critical thinking scores, with an average of 

85.83, compared to 75.42 in traditional settings (Kusumawardani & Aminatun, 2024). Research 

also highlights that high school students who engaged in PBL showed substantial improvements 

in critical thinking compared to conventional teaching, largely due to increased involvement and 

comprehension (Chen, 2024). 

In teacher education, PBL significantly enhanced the critical thinking skills of 

prospective elementary school teachers, with high-ability students scoring an average of 83.16% 

(Indrapangastuti et al., 2024) ). Additionally, PBL combined with digital tools notably improved 

critical thinking in junior high students, especially in complex subjects such as climate change 

(Efwinda et al., 2023). 

 

3.3  PBL and Cognitive Development in Medical Students 

PBL enhances medical students' cognitive and analytical abilities. Engagement with 

authentic clinical scenarios fosters deeper and enduring comprehension of the subject matter. 

PBL is rooted in cognitive constructivism, encouraging students to merge new concepts with 

what they already know, making the learning experience more meaningful (Chun, 2024). 

Educators are advised to relate new lessons to students' existing knowledge, sparking greater 

cognitive involvement and curiosity (Chun, 2024). 

Research has found that students in PBL programs showed significantly stronger clinical 

reasoning skills than those following traditional curricula (Zhou et al., 2023). Moreover, these 
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PBL students achieved higher scores on critical thinking evaluations, demonstrating a clear link 

between PBL participation and enhanced cognitive abilities (Zhou et al., 2023). 

 

 

4.  Enhancing Interdisciplinary Collaboration through PBL 

4.1  Strategies for Integrating Multiple Disciplines in PBL Modules 

Curriculum Design: Integrating STEAM principles (Science, Technology, Engineering, 

Arts, and Mathematics) into PBL modules creates a more hands-on learning experience that 

helps students gain a deeper, cross-disciplinary understanding (J. Li, 2024). Faculty Training: 

Offering professional development opportunities for educators is essential for shifting teaching 

methods and better equipping them to guide students through interdisciplinary projects 

(Kamaruddin et al., 2024). Collaborative Tools: Using digital tools like MS Teams and 

Blackboard fosters collaborative learning and improves communication between students from 

various fields (Zambelli et al., 2024). Assessment Innovations: Introducing new assessment 

methods that account for teamwork and interdisciplinary results can motivate students and 

enhance engagement (J. Li, 2024). 

Although PBL is promising for fostering collaboration, issues such as differences in 

student preparedness and logistical challenges must be addressed for it to reach its full potential 

((Kamaruddin et al., 2024). 

 

4.2  Case Studies Demonstrating Successful Interdisciplinary PBL 

Interdisciplinary PBL has demonstrated notable success across various educational 

contexts, fostering innovative skills and collaborative problem-solving among students. The 

following case studies highlight effective implementations of interdisciplinary PBL. 

 

Course Design and Implementation 
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A study by Jarrah et al. presents a PBL course based on Hung’s 3C3R model, which emphasizes 

addressing real-world problems and promoting diverse student groupings. Feedback from this 

course helped create a guide for future instructors, highlighting the significance of allocating 

time for in-class projects and encouraging self-reflection (Jarrah et al., 2023). 

 

Innovative Skills Development 

Research by Kilburn Scott and White suggests that interdisciplinary education enhances critical 

thinking and adaptability, with strong institutional support being vital for success. Their 

mixed-methods approach revealed that active learning strategies play a crucial role in boosting 

student engagement (Scott & White, 2024). 

Community Engagement 

Bowen’s case study showcased students tackling social issues within diverse communities 

through service-learning projects, empowering them to act as agents of social change (Bowen, 

2020). 

Collaborative Problem Solving 

MacLeod and van der Veen illustrated the effectiveness of interdisciplinary teams from various 

bachelor programs in addressing complex planning issues, demonstrating the practical benefits of 

interdisciplinary PBL (MacLeod & van der Veen, 2020). 

Challenges and Opportunities 

Braßler’s research discusses the organizational hurdles encountered in implementing 

interdisciplinary PBL, emphasizing the need for collective learning and training to overcome 

resistance (Braßler, 2020). 

 

4.3  Challenges and Solutions in Fostering Collaboration 

Enhancing interdisciplinary collaboration through project-based learning (PBL) involves 

navigating several challenges and finding effective solutions. Successful collaboration 
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necessitates addressing barriers while utilizing structured frameworks to promote creativity and 

engagement among diverse participants. Cultural and Organizational Barriers: Institutions often 

encounter cultural obstacles that impede collaboration, such as differing disciplinary languages 

and priorities (Pryor & Steinberg, 2023). 

Limited Emotional and Interactive Engagement: Faculty may struggle with low cognitive 

engagement, which can impact the collaborative process (Pryor & Steinberg, 2023). Structured 

Workshops: Organizing structured workshops can boost participation and creativity, allowing for 

the effective blending of diverse methodologies (Ridge & Manchester, 2023). Shared 

Cognitive-Emotional Frameworks: Implementing frameworks like the SCEI can help identify 

and enhance emotional and interactive markers that facilitate collaboration (Pryor & Steinberg, 

2023). Scaffolding Techniques: Using scaffolding strategies in PBL can assist participants in 

navigating complex interdisciplinary projects, ensuring that all voices are acknowledged (Ridge 

& Manchester, 2023). 

 

5.  Comparative Analyses and Syntheses 

5.1  Cross-Institutional Variances in Implementing PBL 

The implementation of Problem-Based Learning (PBL) differs across institutions, 

influenced by unique educational settings, teaching methods, and technological advancements. 

Recognizing these differences is key to improving collaborative learning experiences between 

institutions. Translation Theory: The variations in PBL implementation are often analysed 

through the lens of translation theory, which suggests that local practices can differ from the 

original models due to necessary contextual adjustments (Scholkmann, 2022). Online 

Problem-Based Learning (COPBL): Research involving HKU and CDUTCM revealed 

successful cross-institutional collaboration through blended learning, where students participated 

in online discussions, highlighting the effective role of technology in enhancing PBL(Yum et al., 

2016). 

 

5.2  Meta-Analytic Insights on PBL Efficacy in Medical Education 
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Research indicates that Problem-Based Learning (PBL) provides substantial advantages 

in medical education relative to conventional lecture approaches. This methodology markedly 

improves medical students' critical thinking, problem-solving capabilities, and comprehensive 

clinical competencies. 

Efficacy in Knowledge and Skills Acquisition: 

PBL has been found to enhance mastery of medical theoretical knowledge, with a weighted 

mean difference (WMD) of 7.14, and operational skills, with a WMD of 6.54, compared to 

conventional lecture-based learning (T. Li et al., 2022). Furthermore, a study demonstrated that 

students who participated in a PBL curriculum showed higher clinical thinking abilities after the 

intervention, underscoring its effectiveness in developing critical thinking skills (Zhou et al., 

2023). 

Student Satisfaction and Engagement: 

PBL methods result in high student satisfaction, encouraging self-directed learning and active 

involvement in the educational experience (Trullàs et al., 2022). The collaborative aspect of PBL 

encourages teamwork and strengthens problem-solving abilities, both of which are essential for 

aspiring medical professionals (Kasarla et al., 2023). 

 

6.  Future Directions and Recommendations 

6.1  Technology Integration 

The use of technology in PBL is crucial, with a significant increase in publications 

highlighting its role in enhancing student engagement and learning outcomes (Wahyudi et al., 

2024). Future research should explore innovative technological tools that facilitate collaborative 

projects and problem-solving in diverse educational settings (Wahyudi et al., 2024). 

 

6.2  Real-World Applications 
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PBL should focus on real-world challenges, allowing students to apply theoretical 

knowledge in practical contexts, which is essential for developing critical thinking and 

problem-solving skills (Id et al., 2014; Kwietniewski et al., 2017). Engineering education, in 

particular, must incorporate projects that reflect industry needs, fostering skills that align with 

professional expectations (Id et al., 2014). 

6.3  Collaborative Learning 

Emphasizing collaborative group work in PBL encourages self-directed learning and 

enhances interpersonal skills, preparing students for future teamwork in professional 

environments (Kwietniewski et al., 2017; Roopashree, 2014). Educators are encouraged to adopt 

a facilitative role, guiding students through complex problem-solving processes while promoting 

autonomy (Id et al., 2014). 

 

7.  Conclusion 

In conclusion, Problem-Based Learning (PBL) has become a key teaching method in 

medical education, helping students develop critical thinking, teamwork, and problem-solving 

skills. Its history shows a move away from traditional teaching to more interactive, 

student-centered learning environments. Many studies confirm that PBL effectively enhances 

critical thinking and cognitive growth, especially in real-world clinical situations. Additionally, 

PBL encourages collaboration across different healthcare fields, which can lead to better patient 

care and more comprehensive approaches. However, challenges like limited resources, 

inadequate faculty training, and the need for better coordination between disciplines still exist 

and can hinder the smooth implementation of PBL. Overall, PBL is essential for preparing future 

healthcare professionals to handle the complexities of modern healthcare. 

 

 

 

 



Journal of Science and Management Research Vol. 14 Issue 2; October 2024  
2600-738X   

 

53 

JSMR Vol. 14 (2); October 2024. ISSN: 2600-738X 

 

 

 

 

 

Ethical approval 

Not applicable. 

Consent 

Not applicable. 

Sources of funding 

None of the authors has received specific funding for the work. 

Author contribution 

The authors were involved in drafting and reviewing the manuscript and have seen the final text. 

All of them contributed equally to the development of the manuscript. 

Conflicts of interest disclosure 

The authors have no conflicts of interest to declare regarding this article. 

Acknowledgments 

None. 

 

 

 

 

 



Journal of Science and Management Research Vol. 14 Issue 2; October 2024  
2600-738X   

 

54 

JSMR Vol. 14 (2); October 2024. ISSN: 2600-738X 

 

 

 

 

 

References 

Ardoin, T. W., Hamer, D., Stumpf, M., & Miles, L. (2022). Integrating Problem-Based Learning 

Into an Internal Medicine Residency Curriculum. Ochsner Journal, 22(4), 324–343. 

https://doi.org/10.31486/toj.22.0078 

Bowen, C. M. (2020). Interdisciplinary PBL Course Development in Higher Education. Journal 

of Problem Based Learning in Higher Education, 8(2), 97–105. 

https://doi.org/10.5278/ojs.jpblhe.v8i2.2425 

Braßler, M. (2020). The role of interdisciplinarity in bringing PBL to traditional universities: 

Opportunities and challenges on the organizational, team and individual level. 

Interdisciplinary Journal of Problem-Based Learning, 14(2 Special Issue), 1–14. 

https://doi.org/10.14434/ijpbl.v14i2.28799 

Chen, R. (2024). Exploring the Effectiveness of Problem-Based Learning as a Constructivist 

Approach in Enhancing Critical Thinking Skills in High School Classes. Research and 

Advances in Education, 3(4), 26–32. https://doi.org/10.56397/rae.2024.04.05 

Chun, K. H. (2024). Cognitive Constructivism in the Development of Medical Education. 

Korean Medical Education Review, 26(Suppl 1), S22–S30. 

https://doi.org/10.17496/kmer.24.002 

Efwinda, S., Puspita, I., Damayanti, P., Hakim, A., & Syam, M. (2023). Enhancing Critical 

Thinking on Climate Change: Tpack Implementation in Pbl With Digital Posters. Edusains, 

15(2), 150–163. https://doi.org/10.15408/es.v15i2.33230 

Ge, X., & Huang, K. (2023). Designing Online Learning Environments to Support 

Problem-Based Learning. Handbook of Open, Distance and Digital Education, 1269–1286. 



Journal of Science and Management Research Vol. 14 Issue 2; October 2024  
2600-738X   

 

55 

JSMR Vol. 14 (2); October 2024. ISSN: 2600-738X 

 

https://doi.org/10.1007/978-981-19-2080-6_76 

Id, P., Shekar, A., Lecturer, S., Development, P., Technology, A., Zealand, N., Shweppes, C., 

Zealand, N., Devel-, P., Board, F., Development, P., & Zealand, N. (2014). Project based 

Learning in Engineering Design Education : Sharing Best Prac- tices Project-Based 

Learning in Engineering Design Education : Sharing Best Practices. 

Indrapangastuti, D., Wahyudi, W., & Rokhmaniyah, R. (2024). Enhancing Critical Thinking 

Skills of Prospective Elementary School Teachers: A Study on Problem-Based Learning 

Approach. AL-ISHLAH: Jurnal Pendidikan, 16(1), 306–316. 

https://doi.org/10.35445/alishlah.v16i1.4476 

Jarrah, M., Girmay, B., & Ezezika, O. (2023). Interdisciplinary Pedagogy through 

Problem-Based Learning: A Case Study in Global Health Education. Journal of Problem 

Based Learning in Higher Education, 11(3), 105–118. 

https://doi.org/10.54337/ojs.jpblhe.v11i3.7584 

Johansson, N., Nøhr, S., Klitgaard, T. L., Stentoft, D., & Vardinghus-Nielsen, H. (2022). Clinical 

problem-based medical education: A social identity perspective on learning. Dansk 

Universitetspædagogisk Tidsskrift, 17(33), 79–96. 

https://doi.org/10.7146/dut.v17i33.132130 

Kamaruddin, I., Sari, M. N., Papia, J. N. T., M.Usman, P., Andriani, N., & Kesek, M. N. (2024). 

Implementasi Metode Pembelajaran Berbasis Proyek dalam Pendidikan Tinggi untuk 

Memfasilitasi Pemecahan Masalah Multidisiplin. Journal on Education, 6(4), 

19620–19630. https://doi.org/10.31004/joe.v6i4.5990 

Kasarla, R. R., Choudhary, S., Khatoon, N., & Pathak, L. (2023). Problem based learning (PBL) 

in medical education to facilitate student learning. Janaki Medical College Journal of 

Medical Science, 11(2), 85–90. https://doi.org/10.3126/jmcjms.v11i2.58032 

Kertiyani, N. M. I., Fatimah, S., & Dahlan, J. A. (2022). Critical thinking skill through 

problem-based learning with problem posing within-solution. Journal of Mathematics and 

Science Teacher, 2(2), em017. https://doi.org/10.29333/mathsciteacher/12369 



Journal of Science and Management Research Vol. 14 Issue 2; October 2024  
2600-738X   

 

56 

JSMR Vol. 14 (2); October 2024. ISSN: 2600-738X 

 

Kusumawardani, W., & Aminatun, T. (2024). PBL in Blended Learning Design to Increase 

Critical Thinking and Problem-Solving Skills. Jurnal Penelitian Pendidikan IPA, 10(6), 

3303–3308. https://doi.org/10.29303/jppipa.v10i6.7052 

 

 

Kwan, R. Y. C., & Chiang, V. C. L. (2021). Interdisciplinary Problem-Based Learning in 

Gerontological Nursing. Journal of Problem-Based Learning, 8(1), 1–3. 

https://doi.org/10.24313/jpbl.2021.00010 

Kwietniewski, K., Advisor, A., & Macho, S. (2017). Career & Technical Education Theses 

Career and Technical Education 8-2017 Recommended Citation Recommended Citation 

Kwietniewski, Katelyn. 1. 

http://cte.buffalostate.edu/.https://digitalcommons.buffalostate.edu/careereducation_theses/1

https://digitalcommons.buffalostate.edu/careereducation_theses 

Lestari, E., Stalmeijer, R. E., Widyandana, D., & Scherpbier, A. (2019). Does PBL deliver 

constructive collaboration for students in interprofessional tutorial groups? BMC Medical 

Education, 19(1), 1–13. https://doi.org/10.1186/s12909-019-1802-9 

Li, J. (2024). Effective Strategies for Interdisciplinary Integration in STEAM Curriculum 

Design. Transactions on Social Science, Education and Humanities Research, 8, 99–105. 

https://doi.org/10.62051/gvesha87 

Li, T., Wang, W., Li, Z., Wang, H., & Liu, X. (2022). Problem-based or lecture-based learning, 

old topic in the new field: a meta-analysis on the effects of PBL teaching method in Chinese 

standardized residency training. BMC Medical Education, 22(1). 

https://doi.org/10.1186/s12909-022-03254-5 

López, N. L. R., Saavedra, G. F., & Orozco, M. de Á. E. (2023). Detection of critical thinking 

skills in medical students using problem-based learning. Interdisciplinarity and Innovation 

in Scientific Research. https://doi.org/10.56238/interdiinovationscrese-063 



Journal of Science and Management Research Vol. 14 Issue 2; October 2024  
2600-738X   

 

57 

JSMR Vol. 14 (2); October 2024. ISSN: 2600-738X 

 

MacLeod, M., & van der Veen, J. T. (2020). Scaffolding interdisciplinary project-based learning: 

a case study. European Journal of Engineering Education, 45(3), 363–377. 

https://doi.org/10.1080/03043797.2019.1646210 

Pangastuti, D., Widiasih, N., & Soemantri, D. (2022). Piloting a constructive feedback model for 

problem-based learning in medical education. Korean Journal of Medical Education, 34(2), 

131–143. https://doi.org/10.3946/kjme.2022.225 

Pereira, V. V., Samsudin, A., & Utama, J. A. (2023). Mengkaji Keterampilan Berpikir Kritis 

Siswa Menggunakan Model Problem Based Learning Berbantuan Teknik Probing 

Prompting (Pbl-Pp). Jurnal Muara Pendidikan, 8(1), 170–179. 

https://doi.org/10.52060/mp.v8i1.1175 

Pitorini, D. E., Suciati, & Harlita. (2024). Students’ Critical Thinking Skills Using an E-Module 

Based on Problem-Based Learning Combined with Socratic Dialogue. Journal of Learning 

for Development, 11(1), 52–65. https://doi.org/10.56059/jl4d.v11i1.1014 

Pryor, K. N., & Steinberg, L. J. (2023). Fostering an Interdisciplinary Campus Community: 

Faculty Hiring Committee-Work as Successful Interdisciplinary Collaboration. Innovative 

Higher Education, 48(5), 813–835. https://doi.org/10.1007/s10755-023-09655-8 

Rahma Hidayati Darwis, Alimuddin, & Andi Patimbangi. (2024). Higher Order Thinking and 

Critical Thinking Skills in Problem-Based Learning Environments: A Systematic Review. 

Journal of Learning and Development Studies, 4(2), 21–33. 

https://doi.org/10.32996/jlds.2024.2.2.3 

Rézio, S., Andrade, M. P., & Teodoro, M. F. (2022). Problem-Based Learning and Applied 

Mathematics. Mathematics, 10(16), 1–13. https://doi.org/10.3390/math10162862 

Ridge, M., & Manchester, E. J. (2023). Scaffolding Collaboration. Digital Humanities 

Workshops, 172–187. https://doi.org/10.4324/9781003301097-19 

Roopashree, B. J. (2014). Articles PBL : Future Challenges for Educational. Journal on School 

Educational Technology, 10(2), 9–16. 



Journal of Science and Management Research Vol. 14 Issue 2; October 2024  
2600-738X   

 

58 

JSMR Vol. 14 (2); October 2024. ISSN: 2600-738X 

 

Salam, S. (2022). A systemic review of Problem-Based Learning (PBL) and Computational 

Thinking (CT) in teaching and learning. International Journal of Humanities and 

Innovation (IJHI), 5(2), 46–52. https://doi.org/10.33750/ijhi.v5i2.145 

Scholkmann, A. (2022). T Ourist G Uiding From the P Erspective of. Journal of Southwest 

Jiaotong University, 57(3), 1–36. 

 

Scott, E. K., & White, B. R. (2024). An Empirical Study of Cultivating Innovative Practice 

Abilities in an Interdisciplinary Education Environment in Australia. Research and 

Advances in Education, 3(5), 53–63. https://doi.org/10.56397/rae.2024.05.06 

Song, X., Razali, A. B., Sulaiman, T., & Jeyaraj, J. J. (2024). Impact of Project-Based Learning 

on Critical Thinking Skills and Language Skills in EFL Context：A Review of Literature. 

World Journal of English Language, 14(5), 402–412. 

https://doi.org/10.5430/wjel.v14n5p402 

Tanjung, S., Baharuddin, Ampera, D., Farihah, & Jahidin, I. (2022). Problem Based Learning 

(PBL) Model with Technological, Pedagogical, and Content Knowledge (TPACK) 

Approach. International Journal of Education in Mathematics, Science and Technology, 

10(3), 740–752. https://doi.org/10.46328/ijemst.2510 

Trullàs, J. C., Blay, C., Sarri, E., & Pujol, R. (2022). Effectiveness of problem-based learning 

methodology in undergraduate medical education: a scoping review. BMC Medical 

Education, 22(1), 1–12. https://doi.org/10.1186/s12909-022-03154-8 

Wahyudi, W., Setiawan, A., Suhandi, A., & Samsudin, A. (2024). Technology-supported 

Project-based Learning: Trends, Review and Future Research in Science, Technology and 

Engineering Education. ASEAN Journal of Science and Engineering, 4(1), 119–126. 

https://doi.org/10.17509/AJSE.V4I1.67532 

Ye, P., & Xu, X. (2023). A case study of interdisciplinary thematic learning curriculum to 

cultivate “4C skills.” Frontiers in Psychology, 14(March), 1–13. 

https://doi.org/10.3389/fpsyg.2023.1080811 



Journal of Science and Management Research Vol. 14 Issue 2; October 2024  
2600-738X   

 

59 

JSMR Vol. 14 (2); October 2024. ISSN: 2600-738X 

 

Yum, T. P., Zhou, T. X. P., Ye, Q. B., Peng, H., & ... (2016). Cross-institution online problem 

based learning in Chinese medicine education. Asia Pacific Conference …. 

https://apiar.org.au/wp-content/uploads/2016/08/8_APJCECT_APCAR_BRR770_EDU_65-

72.pdf 

 

 

Zambelli, C., Favalli, M., Olivo, P., Muñoz, I. B., Vicente, A. G., Torre, C. C. de la, Alves, J. C., 

Mendonça, H., Lemaire, E., & Busseuil, R. (2024). Integrating Internationalization and 

Online Collaborative Strategies in Digital Electronics Education: Exploring I@H, COIL, 

PBL, and RRL Approaches for Enhanced Learning. European Union. [Accessed: 

03/06/2024], 1–16. 

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(1), 1–8. 

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

 

 


