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Abstract

This study aimed to examine the role of problem-based learning in fostering critical thinking skills among secondary school
students. This qualitative study employed an interpretive phenomenological approach. Data were collected through semi-
structured interviews with 25 purposively selected secondary school students in Tehran. Interviews continued until
theoretical saturation was reached. Thematic analysis was conducted using NVivo software. The results indicated that
problem-based learning significantly enhances critical thinking skills. Three main themes emerged: "Analytical and Logical
Reasoning," "Informed and Creative Decision-Making," and "Cognitive and Emotional Self-Regulation." Students reported
improvements in analyzing complex problems, increased creativity in problem-solving, greater cognitive flexibility, and
enhanced self-regulation skills in learning. Problem-based learning is an effective approach for developing students' critical
thinking skills and can contribute to improving their cognitive abilities, decision-making, and independent learning. The
findings suggest that educational systems should integrate this approach into curricula to cultivate critical thinking
competencies among students.
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Extended Abstract
Introduction

Critical thinking is recognized as an essential cognitive skill that enables individuals to analyze information,
evaluate arguments, and make reasoned decisions (Syam et al., 2024). In modern education systems, fostering
critical thinking is considered a key objective to prepare students for complex problem-solving and informed
decision-making (Aji & Nugraheni, 2023). However, traditional teaching methods often emphasize rote
memorization rather than deep cognitive engagement, limiting students' ability to develop higher-order
thinking skills (Mukhametkairov et al., 2024). In response to this challenge, problem-based learning (PBL)
has emerged as an innovative pedagogical approach aimed at enhancing students' critical thinking abilities
(Suryawan et al., 2024).

PBL involves presenting students with real-world problems that require active engagement, analysis, and
collaboration to develop viable solutions (Sugiharti et al., 2024). Unlike traditional teacher-centered
instruction, PBL fosters independent learning, analytical reasoning, and creative problem-solving (Pertiwi et
al., 2024). Research has shown that students who experience PBL demonstrate enhanced logical reasoning,
greater cognitive flexibility, and improved decision-making skills (Amaliyah et al., 2023). For instance,
studies have indicated that science education incorporating PBL significantly strengthens students' deductive
reasoning and evidence-based argumentation (Achmad & Utami, 2023).

One of the key aspects of critical thinking is the ability to assess the validity and reliability of information.
Students educated in conventional learning environments often struggle with distinguishing credible sources
from misinformation (Angelina et al., 2024). In contrast, PBL challenges students to critically evaluate data,
recognize biases, and construct well-founded arguments (Lisenkova, 2023). Additionally, previous studies
highlight that students trained under PBL environments exhibit stronger independent decision-making skills
and display increased confidence in assessing multiple perspectives before forming conclusions (Pamaos et
al., 2024).

Beyond analytical reasoning, PBL has been linked to fostering creativity in problem-solving. Research findings
suggest that students engaged in PBL are more likely to generate innovative solutions and integrate diverse
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ideas (Nuraeni, 2024). A study demonstrated that PBL promotes cognitive flexibility, allowing students to
adapt their thought processes in response to new information and differing viewpoints (Haris, 2024).
Moreover, students in PBL settings exhibit enhanced self-regulation, a critical skill in managing learning
objectives, controlling emotions, and maintaining motivation in academic pursuits (Sari et al., 2023).
Despite extensive research on the benefits of PBL, gaps remain regarding its effectiveness across different
educational settings and its long-term impact on critical thinking development (Wulandari et al., 2022). While
some studies have examined the role of technology, such as virtual laboratories, in PBL settings, there is limited
research on how PBL can be systematically integrated into traditional curricula (Noris et al., 2022).
Furthermore, understanding how PBL influences students’ ability to reflect on their learning experiences
remains an underexplored area (Anggraeni et al., 2022).

Given these considerations, this study aimed to analyze the role of PBL in developing critical thinking skills
among secondary school students. Specifically, it examined how PBL impacts students’ logical reasoning,
decision-making, creativity, and self-regulation in learning. The findings provide insights into the effectiveness
of PBL in fostering essential cognitive and metacognitive skills among students.

Methods and Materials

This study employed a qualitative research design using an interpretive phenomenological approach to explore
the impact of PBL on students' critical thinking skills. Participants included 25 purposively selected secondary
school students from Tehran. The study utilized semi-structured interviews as the primary data collection
method. Interviews were conducted until theoretical saturation was reached, ensuring comprehensive coverage
of students' experiences and perspectives.

Data were analyzed using thematic analysis with the assistance of NVivo software. Thematic coding was
performed to identify patterns and relationships in the data. The analysis involved multiple stages, including
open coding to extract key concepts, axial coding to establish subthemes, and selective coding to identify
overarching themes. To enhance the validity of the findings, peer review and member checking were employed.
Findings

The data analysis revealed three primary themes related to the impact of PBL on critical thinking: (1)
Analytical and Logical Reasoning, (2) Informed and Creative Decision-Making, and (3) Cognitive and
Emotional Self-Regulation.

The first theme, Analytical and Logical Reasoning, indicated that PBL improved students' ability to
deconstruct complex problems, identify causal relationships, and evaluate evidence systematically. Students
reported greater precision in their reasoning processes and increased capability to recognize logical fallacies
and flawed arguments. They also demonstrated enhanced deductive thinking, enabling them to draw well-
supported conclusions based on reliable information.

The second theme, Informed and Creative Decision-Making, highlighted PBL's role in fostering independent
thinking and confidence in making informed choices. Students described improvements in assessing multiple
perspectives, weighing potential outcomes, and applying logical reasoning to problem-solving situations.
Additionally, they exhibited heightened creativity, generating novel solutions and integrating diverse ideas.
Cognitive flexibility was another key finding, as students displayed greater adaptability in shifting viewpoints
and revising initial assumptions when presented with new evidence.

The third theme, Cognitive and Emotional Self-Regulation, emphasized the influence of PBL on students’
ability to manage their learning processes. Participants expressed greater self-awareness in evaluating their
learning progress and demonstrated improved self-regulation skills, including goal-setting, time management,
and emotional resilience in problem-solving. Furthermore, students exhibited higher tolerance for ambiguity,
maintaining a constructive mindset when faced with uncertainty and complex challenges.

Discussion and Conclusion
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The findings of this study reinforce the notion that PBL serves as an effective pedagogical strategy for
enhancing critical thinking skills among secondary school students. By engaging students in active problem-
solving, PBL facilitates the development of analytical reasoning, decision-making abilities, creativity, and self-
regulation.

One of the key contributions of this study is its confirmation that PBL significantly enhances students’ ability
to critically evaluate information and construct well-reasoned arguments. The results suggest that students
exposed to PBL are more adept at identifying biases, assessing the credibility of sources, and formulating
logical conclusions. These findings align with previous research that has demonstrated the effectiveness of
PBL in fostering higher-order cognitive skills.

Additionally, this study highlights the impact of PBL on students’ decision-making and problem-solving
creativity. The ability to generate original ideas, integrate multiple perspectives, and adapt to new information
is particularly valuable in today's dynamic and information-rich world. The emphasis on independent thinking
and confidence in decision-making further suggests that PBL prepares students for real-world challenges.
Self-regulation emerged as another critical outcome of PBL-based learning. The development of metacognitive
skills, including the ability to monitor and adjust one's learning strategies, contributes to students' overall
academic success. The study also revealed that PBL cultivates emotional resilience, helping students navigate
complex problem-solving scenarios with patience and persistence.

While the study provides valuable insights into the role of PBL in fostering critical thinking, it also underscores
the need for further research to examine its long-term impact across different educational contexts. Future
studies could explore how PBL can be effectively integrated into existing curricula and assess its effectiveness
across diverse student populations.

In conclusion, the study demonstrates that PBL is a powerful tool for developing critical thinking skills among
secondary school students. By encouraging analytical reasoning, creativity, and self-regulation, PBL equips
students with the cognitive and metacognitive skills necessary for lifelong learning and problem-solving.
Given its significant benefits, educational policymakers and curriculum developers should consider
incorporating PBL more extensively into instructional practices to better prepare students for the complexities
of the modern world.

References
Achmad, W. K. S., & Utami, U. (2023). High-Order Questions Improve Students' Critical Thinking Skills in
Elementary  Schools. International ~ Journal  of  Elementary  Education, 7(2), 196-203.

https://doi.org/10.23887/ijee.v7i2.61607

Aji, G. P., & Nugraheni, B. I. (2023). Critical Thinking Skills of High School and Vocational School Students in
Indonesia: A Literature Review. International Journal of Education and Social Science Research, 06(03), 353-
367. https://doi.org/10.37500/ijessr.2023.6328

Algiranto, A., & Sulistiyono, S. (2021). Development of Physics Students Worksheets With Scientific Approaches
to Improve Skills Critical Thinking and High School Student Learning Outcomes. Jurnal Geliga Sains Jurnal
Pendidikan Fisika, 8(2), 107. https://doi.org/10.31258/jgs.8.2.107-113

Amaliyah, T., Rusdianto, R., & Supeno, S. (2023). The Effect of the 5E Learning Cycle Model on the Critical Thinking
Skills of Junior High School Students in Learning Science. Prisma Sains Jurnal Pengkajian llmu Dan
Pembelajaran Matematika Dan Ipa Ikip Mataram, 11(2), 253. https://doi.org/10.33394/j-ps.v11i2.7223

Andayani, S. (2020). Development of Learning Tools Based on Discovery Learning Models Combined With
Cognitive Conflict Approaches to Improve Students' Critical Thinking Ability. Jurnal Penelitian Pendidikan Ipa,
6(2), 238-242. https://doi.org/10.29303/jppipa.v6i2.438

Angelina, N. M., Suciati, R., Safahi, L., & Astuti, Y. (2024). Pengaruh Model Pembelajaran Autentik Terhadap
Keterampilan  Berpikir ~ Kritis Siswa SMA. Bioscientist Jurnal Illmiah Biologi, 12(1), 159.
https://doi.org/10.33394/bioscientist.v12i1.9992

Anggraeni, N., Rustini, T., & Wahyuningsih, Y. (2022). Keterampilan Berpikir Kritis Siswa Sekolah Dasar Pada Mata
Pelajaran Ips Di Kelas Tinggi. Jurnal Review Pendidikan Dasar Jurnal Kajian Pendidikan Dan Hasil Penelitian,
8(1), 84-90. https://doi.org/10.26740/jrpd.v8n1.p84-90

YA


https://doi.org/10.23887/ijee.v7i2.61607
https://doi.org/10.37500/ijessr.2023.6328
https://doi.org/10.31258/jgs.8.2.107-113
https://doi.org/10.33394/j-ps.v11i2.7223
https://doi.org/10.29303/jppipa.v6i2.438
https://doi.org/10.33394/bioscientist.v12i1.9992
https://doi.org/10.26740/jrpd.v8n1.p84-90

6;bk‘)h§)ﬂwm

Haris, A. (2024). Analysis of Critical Thinking Skills of High School Students. Jurnal Pendidikan Fisika, 12(1), 23-
32. https://doi.org/10.26618/jpf.v12i1.12677

Lisenkova, A. D. (2023). Clusters of Critical Thinking Skills of Modern High School Students. Pedagogika Voprosy
Teorii | Praktiki, 8(5), 463-469. https://doi.org/10.30853/ped20230084

Mukhametkairov, Yermentayev, Matayev, Duissekeyeva, & Saduakassova. (2024). Critical Thinking as a Factor in
the Development of Soft Skills. Bulletin Series Psychology, 79(2). https://doi.org/10.51889/2959-
5967.2024.79.2.009

Noris, M., Saputro, S., & Muzazzinah, M. (2022). The Virtual Laboratory Based on Problem Based Learning to
Improve Students' Critical Thinking Skills. European Journal of Mathematics and Science Education, volume-
3-2022(volume-3-issue-1-june-2022), 35-47. https://doi.org/10.12973/ejmse.3.1.35

Nuraeni, D. D. (2024). Using Virtual Laboratory to Improve Student's Critical Thinking Ability in Learning Chemistry
in High School. Jes, 20(5s), 544-551. https://doi.org/10.52783/jes.2270

Pamaos, K. G., Albacite, H. M., Bacayan, M. S., Bagatnan, J., Calaycay, R. C., Libanon, K. P., Navarro, J. Y., Niog,
J. K. C., Yosores, J. P., Clamares, K. J. M., & Pelandas, A. M. O. (2024). A Correlational Study Between Critical
Thinking Skills and Decision Making of the Senior High School Students. International Journal of Research and
Innovation in Social Science, VIII(IV), 3075-3081. https://doi.org/10.47772/ijriss.2024.804287

Pertiwi, N. P., Saputro, S., Yamtinah, S., & Kamari, A. (2024). Enhancing Critical Thinking Skills Through Stem
Problem-Based Contextual Learning: An Integrated E-Module Education Website With Virtual Experiments.
Journal of Baltic Science Education, 23(4), 739-766. https://doi.org/10.33225/jbse/24.23.739

Rizki, A., Khaldun, I., & Pada, A. U. T. (2021). Development of Discovery Learning Student Worksheets to Improve
Students' Critical Thinking Skills in Chemical Balance Materials. Jurnal Penelitian Pendidikan Ipa, 7(4), 707-
711. https://doi.org/10.29303/jppipa.v7i4.829

Sari, W. R., Supeno, S., & Nuha, U. (2023). Development of Scrapbook Media to Improve Critical Thinking Skills of
Junior High School Students in Science Learning. Jurnal Pendidikan Mipa, 24(1), 235-247.
https://doi.org/10.23960/jpmipa/v24il.pp235-247

Sudirman, S., & Yusnaeni, Y. (2020). Students’ Metacognitive and Critical Thinking Skills in Thermochemistry. JTK
(Jurnal Tadris Kimiya), 5(2), 242-251. https://doi.org/10.15575/jtk.v5i2.9616

Sugiharti, G., Siregar, M. |., Samosir, D., & Anugrah, A. N. (2024). Improving Student’s Critical Thinking Ability
Using HOTS-Based Modules in Chemistry Learning. Journal of Ecohumanism, 3(4), 118-127.
https://doi.org/10.62754/joe.v3i4.3494

Suryani, I., Senam, S., & Wilujeng, I. (2020). Analysis of Junior High School Student’s Critical Thinking Skills
Integrated With the Local Potential of Eremerasa Nature Tourism. Journal of Physics Conference Series,
1440(1), 012096. https://doi.org/10.1088/1742-6596/1440/1/012096

Suryawan, I. P. P., Sudiarta, I. G. P., Suharta, I. G. P., & Pujawan, I. G. N. (2024). Students’ Critical Thinking Ability
in Solving Controversial Mathematical Problems Seen From Computational Thinking. International Journal of
Religion, 5(11), 3038-3051. https://doi.org/10.61707/dd3d5t59

Syam, M., Efwinda, S., Putri, D. A., Habibah, H., Hakim, A., & Damayanti, P. (2024). Assessing Senior High School
Students’ Critical Thinking Skills on Global Warming in Samarinda. Jurnal Penelitian & Pengembangan
Pendidikan Fisika, 10(2), 381-394. https://doi.org/10.21009/1.10214

Trang, D. P. Q. (2021). Practical State of Critical Thinking Skills of Da Nang High School Students. Ra Journal of
Applied Research, 07(11). https://doi.org/10.47191/rajar/v7i11.13

Wulandari, D. S., Prayitno, B. A., & Maridi, M. (2022). Developing the Guided Inquiry-Based Module on the
Circulatory System to Improve Student's Critical Thinking Skills. Jpbi (Jurnal Pendidikan Biologi Indonesia),
8(1), 77-85. https://doi.org/10.22219/jpbi.v8il1.16512

AN


https://doi.org/10.26618/jpf.v12i1.12677
https://doi.org/10.30853/ped20230084
https://doi.org/10.51889/2959-5967.2024.79.2.009
https://doi.org/10.51889/2959-5967.2024.79.2.009
https://doi.org/10.12973/ejmse.3.1.35
https://doi.org/10.52783/jes.2270
https://doi.org/10.47772/ijriss.2024.804287
https://doi.org/10.33225/jbse/24.23.739
https://doi.org/10.29303/jppipa.v7i4.829
https://doi.org/10.23960/jpmipa/v24i1.pp235-247
https://doi.org/10.15575/jtk.v5i2.9616
https://doi.org/10.62754/joe.v3i4.3494
https://doi.org/10.1088/1742-6596/1440/1/012096
https://doi.org/10.61707/dd3d5t59
https://doi.org/10.21009/1.10214
https://doi.org/10.47191/rajar/v7i11.13
https://doi.org/10.22219/jpbi.v8i1.16512

