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THE ROLE OF PROBLEM-BASED LEARNING IN DEVELOPING CRITICAL
THINKING SKILLS IN MEDICAL EDUCATION

This article explores the role of Problem-Based Learning (PBL) in developing
critical thinking skills in medical education. The study applies a systematic analysis of
theoretical literature and empirical research, including systematic reviews and meta-
analyses. Results indicate that PBL enhances student engagement, communication,
teamwork, problem-solving, and self-directed learning. Its effectiveness increases when
combined with Case-Based Learning (CBL) but depends on student level, facilitator
expertise, and institutional support. Practical value lies in identifying key conditions for
successful implementation, such as structured small-group learning and authentic
clinical scenarios. The need for improved assessment tools is emphasized. The study
concludes that PBL aligns with competency-based education goals. Future research
should focus on optimizing evaluation methods and integrating interdisciplinary
approaches.
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Introduction. Medical education is changing rapidly to meet the needs
of current healthcare systems. For many years, medical schools relied mainly
on traditional lecture-based teaching, where students were expected to
memorize large amounts of information. While this method helped students
learn basic facts, it often did not support the development of deeper thinking
or prepare students well for real-life clinical situations. As a result, many
educators are now turning to more active and student-centered teaching
approaches. PBL is based on the idea that students learn best when they
actively build knowledge through experience and reflection. It also supports
important skills like communication, teamwork, and decision-making, which
are essential for medical professionals. Unlike traditional methods that often
focus on memorization, PBL encourages students to ask questions, think
critically, and connect their learning to real clinical practice. Many studies have
shown that PBL can improve how well students understand and remember
information. It also helps them develop skills like critical thinking and clinical
reasoning, which are crucial in medical settings. Because of these advantages,
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PBL has been adopted by many medical schools around the world — either as
the main teaching method or as part of a mixed approach that includes
lectures and other activities.

In this article, the focus is on how PBL functions within medical
education, its effectiveness, and its role in preparing students for clinical
practice. The discussion also addresses common challenges associated with
PBL and explores potential strategies for enhancing its application or
integrating it with other instructional methods.

Analysis of relevant research. Problem-Based Learning (PBL) as an
educational approach began in the mid-1960s, and its formal development is
most often credited to McMaster University Medical School in Hamilton,
Ontario, Canada. PBL was first implemented at McMaster University by
Dr. Howard S. Barrows, a neurologist and medical educator. He was
influenced by dissatisfaction with traditional medical education methods,
which were seen as overly focused on memorization and not effective in
preparing students for real-life clinical reasoning. The first full PBL curriculum
was launched at McMaster in 1969, making it the birthplace of modern PBL as
a structured, curriculum-wide educational model (Burrows, 1980). Since then,
PBL has evolved and spread across disciplines and educational levels
worldwide, particularly in medical, dental, nursing, and health sciences
education, and later into engineering, law, business, and the social sciences.

The study by Jiang et al. emphasizes several key points on Problem-
Based Learning: Empirical evidence of effectiveness: robust, recent
empirical support for the positive impact of PBL on developing clinical
thinking skills, particularly when integrated with Case-Based Learning (CBL).
This can reinforce arguments that PBL contributes to higher-order cognitive
development in medical education; Improved critical and evidence-based
thinking: trainees exposed to the integrated CBL-PBL approach
demonstrated significant improvements in critical thinking, systematic
reasoning, and evidence-based decision-making. These are core
competencies that PBL aims to cultivate, and referencing this can
strengthen claims about PBL’s relevance in preparing students for real-
world clinical practice; Relevance for curriculum design: modern medical
curricula should incorporate PBL (either alone or integrated with CBL) to
align with current educational goals focused on producing reflective,
independent, and analytically skilled practitioners (Jiang, 2025). Thus,
integrating Problem-Based Learning with Case-Based Learning significantly
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enhances clinical thinking skills in medical trainees, offering strong evidence
for incorporating such methods into contemporary medical curricula.

Researchers Trullas et al. conducted a scoping review to assess the
effectiveness of problem-based learning (PBL) in undergraduate medical
education. Analyzing a wide range of studies, the authors found that PBL
consistently enhances student engagement, satisfaction, and the
development of essential skills such as communication, teamwork,
problem-solving, and self-directed learning. Although findings on its impact
on academic performance were mixed, the review highlights PBL’s
significant contribution to fostering critical thinking and preparing students
for real-life clinical situations. The authors concluded that PBL is a valuable
pedagogical approach that aligns well with the competency-based goals of
modern medical curricula (Trullas, 2022).

The study by Zhou et al. explored the impact of an integrated
Problem-Based Learning (PBL) curriculum on the development of clinical
thinking skills in undergraduate medical students before entering clinical
practice. The findings indicated that PBL positively influenced students’
ability to approach clinical problems analytically and independently. This
supports the view that PBL can effectively prepare students for the
complexities of real-world medical decision-making (Zhou, 2023). The
systematic review and meta-analysis by Wei et al. provides strong evidence
supporting the use of Problem-Based Learning (PBL) to enhance critical
thinking among nursing students. The authors analyzed multiple studies
comparing PBL with traditional lecture-based instruction and found that
students engaged in PBL consistently demonstrated greater improvements
in critical thinking abilities. These findings suggest that PBL creates a more
active, learner-centered environment that encourages students to question
assumptions, evaluate evidence, and make well-reasoned decisions — skills
essential in both nursing and broader clinical practice. This study
underscores the value of PBL not only in medical education but across
various health professions, highlighting its role in preparing students for
complex, real-world healthcare challenges (Wei, 2024).

The meta-analysis by Manuaba et al. examined the impact of
Problem-Based Learning (PBL) on critical thinking, problem-solving, and
self-directed learning in first-year medical students. On the contrary, the
study concluded that PBL did not show a clear advantage over traditional
teaching methods in enhancing these skills at the early stages of medical
education. These findings suggest that the effectiveness of PBL may depend
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on the learners’ level of academic development and might be more
beneficial at later stages of training (Manuaba, 2022).

Aim of the Study. To investigate how Problem-Based Learning (PBL)
contributes to the enhancement of critical thinking abilities among medical
students. Specifically, the study seeks to evaluate the effectiveness of PBL
in fostering critical thinking skills, clinical reasoning, and problem-solving
capabilities, as well as to identify the key factors that influence the
successful implementation of PBL within medical education curricula.

Research Methods. The study employs a comprehensive approach,
synthesizing existing literature and empirical research to evaluate the role of
Problem-Based Learning (PBL) in fostering critical thinking skills among
medical students. Through systematic review and analysis of quantitative and
qualitative studies, it examines how PBL influences clinical reasoning,
problem-solving abilities, and self-directed learning. The research integrates
findings from experimental comparisons, pre- and post-intervention
assessments, and qualitative insights from students and educators, providing
a holistic understanding of PBL’s effectiveness and implementation challenges
in medical education. This synthesis highlights best practices, key factors for
successful integration, and gaps in current knowledge, offering a foundation
for future investigation and curriculum development.

Results. Critical thinking in medical practice involves the ability to
analyze complex situations, evaluate evidence, make informed decisions,
and justify those decisions based on sound reasoning (Facione, 2015). These
skills are fundamental to accurate diagnosis, appropriate treatment
planning, and ethical decision-making in clinical settings.

The findings of this study underscore the alignment between Problem-
Based Learning (PBL) and the development of critical competencies necessary
for modern medical practice. By engaging students in authentic and often
ambiguous clinical scenarios, PBL requires the integration of knowledge across
disciplines, critical questioning of assumptions, and the application of logical
reasoning. This method promotes the development of higher-order thinking
skills through cycles of inquiry, analysis, and reflection, which are essential for
effective clinical decision-making.

Furthermore, the collaborative structure of PBL encourages learners
to articulate their reasoning, consider alternative perspectives, and work
toward consensus-based solutions. These interactions mirror the
interdisciplinary collaboration commonly encountered in clinical
environments and contribute to the development of essential
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communication and teamwork skills. Such competencies as active listening,
conflict resolution, and shared decision-making, are increasingly recognized
as vital for improving patient safety and enhancing the quality of care.

Additionally, the process of negotiating clinical problems in a team
context fosters metacognitive skills and self-regulation, preparing students
to become reflective and adaptive practitioners. The immersive and
student-centered nature of PBL also supports the cultivation of professional
identity and ethical reasoning by encouraging learners to navigate
uncertainty and complexity in a structured yet flexible environment. Taken
together, these elements suggest that PBL is not only effective in fostering
cognitive competencies but also plays a crucial role in shaping well-
rounded, resilient, and collaborative future physicians.

The study by Shumylo et al. underscores the integral role of creativity
in medical education, positioning it as a catalyst for the development of
critical thinking skills. The authors argue that fostering creative problem-
solving within the curriculum enhances learners’ capacity to navigate
complex clinical scenarios, assess evidence critically, and make well-
reasoned decisions. By engaging students in imaginative and flexible
thinking processes, medical education can better equip future practitioners
to confront the multifaceted and often unpredictable nature of healthcare
practice (Shumylo, 2022). Scientist O. Isayeva emphasizes the importance
of socio-humanitarian education in medical universities, highlighting its role
in developing critical thinking, ethical reasoning, and effective
communication skills among future physicians. The author argues that
integrating humanities into medical curricula fosters a holistic
understanding of patient care, enabling students to navigate complex social
and ethical dimensions inherent in medical practice. This perspective aligns
with the principles of Problem-Based Learning, which emphasizes critical
analysis and collaborative problem-solving. By incorporating socio-
humanitarian training, PBL can further enhance students’ abilities to
approach clinical scenarios with empathy, cultural sensitivity, and a
comprehensive understanding of the human condition (Isayeva, 2017).

In their systematic review, Yu and Zin examined adaptations of
Problem-Based Learning (PBL) aimed at enhancing critical thinking (CT) in
higher education. Analyzing 20 studies, they identified five primary strategies:
incorporating CT-focused activities, integrating digital technologies,
combining PBL with other pedagogical approaches, utilizing CT-specific tools,
and merging PBL with discipline-specific knowledge. All reviewed adaptations
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demonstrated positive effects on students’ critical thinking skills. The authors
highlighted nine factors contributing to successful PBL modifications, including
self-directed learning, interactive engagement, problem-solving emphasis,
metacognitive activities, authentic learning experiences, a supportive
environment, enhanced self-efficacy, and effective teacher facilitation. These
findings suggest that thoughtfully tailored PBL approaches can significantly
foster critical thinking development in students (Yu&Zin 2023). Building on
this perspective, researchers Isayeva and Shumylo emphasize the importance
of updated educational standards in the training of future medical
professionals. These standards advocate for the implementation of innovative
teaching methods, such as Problem-Based Learning, to enhance critical
thinking and clinical reasoning abilities. PBL is highlighted as a key strategy in
promoting active learning and better preparing students for the complexities
of medical practice. This alignment between pedagogical innovation and
professional competency requirements reinforces the relevance of integrating
PBL into contemporary medical curricula (lcaeBa&llUymnno, 2018).
Furthermore, PBL helps students develop a deeper understanding of medical
knowledge by contextualizing it within real-world problems. This approach
contrasts with traditional methods, which often present knowledge in
isolation. As students work through problems, they are required to apply
theoretical knowledge to clinical scenarios, enhancing their ability to critically
evaluate and integrate new information (Barrows, 1996).

The implementation of PBL in medical curricula varies across
institutions, but certain common features are essential for its success.
These include small-group discussions, the facilitation of self-directed
learning, and the use of authentic clinical problems. Effective facilitators
play a crucial role in guiding discussions, ensuring that students remain
focused on the learning objectives while encouraging critical questioning
and debate. Research by Albanese and Mitchell highlights that Problem-
Based Learning (PBL) enhances clinical reasoning, problem-solving skills,
and long-term knowledge retention among medical students. Additionally,
PBL fosters self-directed learning and increases student motivation and
engagement. Successful implementation of PBL in medical curricula
depends on small-group learning facilitated by trained tutors, as well as the
full integration of basic and clinical sciences. The process requires
comprehensive faculty development and significant institutional resources.
Challenges to implementation include resistance to change and increased
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demands on faculty time. These factors are critical to consider when
incorporating PBL into medical education programs (Albanese, 1993).

Building on this understanding, Srinivasan and colleagues conducted
a comparative study of Problem-Based Learning and Case-Based Learning
(CBL) following curricular reforms at two medical schools. Their findings
indicate that while both approaches promote active learning and enhance
clinical reasoning, PBL is particularly effective in encouraging self-directed
learning and deeper engagement with complex clinical scenarios. This
suggests that the selection between PBL and CBL should be guided by
institutional goals and resources, recognizing that each method offers
distinct advantages for medical education (Srinivasan, 2007).

Despite its numerous benefits, integrating Problem-Based Learning
(PBL) into medical curricula presents several challenges. A major obstacle is
the extensive faculty development required, as educators must transition
from traditional roles of content delivery to becoming facilitators who guide
student-centered learning (Dory, 2017). PBL demands considerable time
and institutional resources for effective implementation, including the
design of high-quality clinical case scenarios and the creation of reliable
assessment methods that accurately evaluate students’ critical thinking and
clinical competencies. Furthermore, the evidence concerning the long-term
effects of Problem-Based Learning (PBL) on critical thinking remains
inconclusive. While several studies indicate that PBL enhances initial
problem-solving abilities, its sustained impact may diminish over time in the
absence of continued engagement in reflective practice and active learning
(Penty, 2015). Therefore, although PBL is effective in fostering critical
thinking skills, the persistence of these benefits likely depends on its
integration with complementary educational experiences, such as clinical
rotations and ongoing professional development.

Scientists Almulhem et. al conducted a cross-sectional comparative
study to evaluate the implementation of Problem-Based Learning (PBL) at
Imam Abdulrahman bin Faisal University (IAU) in Saudi Arabia, gathering
perspectives from both facilitators and medical students. The study
involved 46 facilitators and 324 students, who assessed PBL across three
dimensions: small group learning, problem case scenarios, and facilitator
roles. While both groups generally viewed PBL positively, facilitators
consistently rated its implementation higher than students. Notably,
trained facilitators and those leading sessions within their specialties
provided more favorable evaluations. Among students, females and those
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in advanced academic years expressed more positive perceptions. The
study identified areas needing improvement, including enhancing group
dynamics, providing adequate training before initiating PBL, ensuring the
relevance of case scenarios, and refining facilitators’ approaches to
assigning group roles and delivering feedback. The authors recommend
comprehensive training for both facilitators and students to optimize PBL
outcomes (Almulhem, 2022).

Thus, Problem-Based Learning (PBL) is a powerful educational
approach that significantly enhances clinical reasoning, problem-solving
abilities, and self-directed learning among medical students. Its successful
implementation depends on key elements such as small-group discussions,
effective facilitation, authentic clinical problems, and comprehensive
faculty development. While challenges such as resource demands and
resistance to change exist, PBL’s capacity to actively engage students and
foster deeper learning makes it a valuable component of modern medical
curricula. Moreover, comparative studies suggest that PBL offers unique
advantages over alternative methods like Case-Based Learning, particularly
in promoting self-directed inquiry and complex problem engagement.
Therefore, careful consideration of institutional goals and resources is
essential when integrating PBL into medical education programs to
maximize its benefits.

Although Problem-Based Learning (PBL) has demonstrated efficacy in
enhancing critical thinking skills among medical students, several
challenges hinder its widespread adoption. A primary barrier is faculty
resistance to transitioning from traditional didactic teaching methods to the
facilitative role required in PBL. Addressing this challenge necessitates
robust faculty development programs that focus on the pedagogical shift
and provide training in effective assessment techniques. Additionally, the
resource-intensive nature of PBL presents significant institutional demands.
The development of high-quality clinical cases and the provision of
adequate support for small-group learning require substantial time, effort,
and financial commitment from medical schools. Ensuring the success of
PBL thus depends on the allocation of sufficient resources to support its
comprehensive implementation.

Moreover, assessment strategies must evolve to capture the complex
and multidimensional aspects of critical thinking. Conventional evaluation
methods, such as multiple-choice examinations, may fail to adequately assess
students’ problem-solving and clinical reasoning capabilities. Alternative
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approaches, including formative assessments, peer evaluations, and reflective
journals, offer more nuanced insights into learners’ critical thinking
development and should be integrated into PBL curricula (Gul, 2011).

Conclusions. Problem-Based Learning (PBL) has emerged as a highly
effective pedagogical strategy in medical education, with a demonstrated
capacity to enhance critical thinking, clinical reasoning, problem-solving
skills, and self-directed learning among medical students. Central to its
success are key elements including small-group collaborative learning, the
facilitative role of trained educators, engagement with authentic clinical
cases, and the integration of basic and clinical sciences. These components
collectively create an active learning environment that better prepares
students for the complexities of contemporary clinical practice.

Nevertheless, the broad implementation of PBL is met with
considerable challenges. Faculty resistance remains a significant barrier, as
educators accustomed to traditional didactic methods must adapt to new
roles that emphasize guidance over direct instruction. Addressing this requires
sustained investment in faculty development programs aimed at equipping
instructors with the necessary skills and mindset for effective PBL facilitation.
Furthermore, the resource-intensive nature of PBL — encompassing the
development of high-quality case materials, provision of adequate tutor
support, and restructuring of curricula — demands substantial institutional
commitment in terms of time, personnel, and financial resources.

Assessment practices within PBL contexts also require reform to
appropriately capture the multifaceted nature of critical thinking and
clinical competence. Traditional examination formats, such as multiple-
choice questions, may inadequately reflect the complex cognitive processes
fostered through PBL. Consequently, more comprehensive assessment
modalities—including formative evaluations, peer assessments, and
reflective exercises—are recommended to provide a richer, more accurate
appraisal of student learning outcomes.

Moreover, evidence regarding the long-term impact of PBL on critical
thinking suggests that its benefits may diminish without continued
engagement in reflective practice and experiential learning opportunities
such as clinical rotations and ongoing professional development. Thus, PBL
should not be viewed in isolation but rather as part of an integrated
educational framework that supports lifelong learning.

Comparative analyses further indicate that PBL offers distinct
advantages over other active learning methodologies, such as Case-Based
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Learning, particularly in fostering deeper self-directed inquiry and
engagement with complex, real-world clinical problems. Ultimately, the
successful integration of PBL into medical curricula necessitates deliberate
alignment with institutional goals, resource availability, and continuous
evaluation to optimize its contribution to the development of competent,
reflective, and adaptive healthcare professionals capable of meeting the
dynamic demands of modern medicine.

Future research should focus on longitudinal studies to evaluate the
sustained impact of PBL on critical thinking and clinical competence
throughout medical training and into professional practice, as well as
explore innovative assessment tools and faculty development models that
can further optimize PBL implementation.
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AHOTALUIA

Wymuno Mwupocnasa, LWnimkeBuuy IHHA. Ponb npobaemHO-OpieHTOBAHOroO
HaBYaHHA Yy PO3BUTKY KPUTUYHOTO MUCNEHHA B MeAMYHIl OCBITI.

Memoto cmammi € Jdocnidumu ponb npobnemHozo Has4yaHHA ([H) y
GOpMYyBAHHI HABUYOK KPUMUYHO20 MUC/AEHHA 8 MeOQUYHIl oc8imi, @ maKox« oyiHUmu
lioezo ehekmusHicmob y rnopieHAHHI 3 MmpaduyiliHumu memodamu 8UKAAOaHHA. [nA
0ocAcHeHHA [oCmaesieHoi Memu B8UKOPUCMAHO cucmeMHul aHani3  HayKoeoi
Aimepamypu, 8KAYAIOYU MeopemuyHi npayi, pesyabmamu emnipu4HuUx 00Cai0HeHs,
cucmemamuyHux oensa0ie i memaadanizie. Ocobausy ysaey npudineHo enausgy [MTH Ha
PO3BUMOK KAIHIYHO20 MUCAEHHSA, NpuliHAMMmMSA pileHb Ha OCHO8i O0KA3i8, @ MAKOM(
hopMyBaHHA HABUYOK CAMOCMIlIHO20 HABYAHHSA.

Pe3ynemamu docnioxceHHa ceiduams, wo MH cripuse nioguwjeHHo 3aay4eHocmi
cmydeHmis 00 HABYAMALHO20 MPOYECY, PO3BUMKY KOMYHIKAMUBHUX i MiX0cobucmicHux
HABUYOK, (hOPMYBAHHIO B8MiHb MpPau8aMuU 8 KOMAaHOI ma epeKkmusHO po3s’azysamu
KniHiyHi  3a80aHHA. [TH O0emoHcmpye ocobnusy egekmusHicms npu iHmeepauii 3
HOBYAHHAM HA OCHO8i KiHIYHUX B8UNMAOKiB, CMEBOPIoOYU yMosu 04 nozaubneHo2o
30CB0EHHA 3HAHbL | iX NPAKMuyHo20 3acmocy8dHHA. OOHAK piseHb egekmueHocMi
3anexumo 8i0 pAOYy YUHHUKIE — aKademiyHoi nidezomosKku cmyodeHmis, npogeciliHoi
KomnemeHmHocmi gpacunimamopie, a maKkox« opeaHi3ayitiHoi niompumku 3 60Ky 3aK1aody
ocgimu.

lMpakmuy4He 3Ha4YeHHA 00CNIOHEHHA M0AA20€ Y BUOKPEMAEHHI KAY08UX YMO8
014 ycniwHo2o 8nposadxceHHA [MH: cmeopeHHA CMpPYyKMypo8aHo20 HAB84YAsbHO20
cepedosuWa 8 MAAUX epynax, 3aay4eHHA a8MeHMUYHUX KAIHIYHUX cueHapiis,
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nposedeHHA ni02omosKu 8uKnada4vie. OKpema yeaza npudinaemeca npobaemi
OUIHOBAHHA pe3ysbmamie HABYAHHA — HA20A0WYEMbCA HA HeobxiOHocmi po3pobku
iIHcmpymeHmis, W0 003804910Mb AKICHO OUIHUMU PiBeHb KPUMUYHO20 MUC/AEHHS, 0 HE
AUwe 3aC80EHHA (haKMOos102iYHO20 Mamepiany.

Y eucHosKax cmeepoxyemoca, wo iHmeapayia MH y cy4acHi Hae4anbHi
npoepamu 8i0noeidae KoHyenuii KomrnemeHmHicHo2o nioxody e medu4Hili ocseimi,
cnpuse nidcomosuyi malibymHix nikapie 00 BUKAUKI8 KAIHIYHOI MPAaKMUKU, @ MAKOX
¢opmye ocHosu O0na besnepepsHozo npogeciliHozo po3zsumcky. Y nepcnekmusi
oouinbHUM €  PO3WUPEHHA  MIXOUCYUNAIHapHO20  Midxo0y, BK/OYEHHA
COyio2yMaHIiMapHUX KOMMOHeHMI8 y nid2omosKy mMeOuKi8, d MAaKo# 800CKOHAAEHHA
MemoOUK OUiHIB8AHHA Ma ¢hacunimamopcsKo20 cynposody.

Knarouosi cnoea: npobnemHe HasuyaHHA ([TH), KpumuyHe mucraeHHA, MeouyHd
oc8ima, KAiHiYHE MUC/eHHA, camocmiliHe HAB8YAHHA, AKMUBHe HAB8YAHHA, PO38UMOK
HAB8YA1bHUX MPO2PAM, Mi020MOBKA BUKAAOAYi8, HABYAHHA Y MAUX 2pYNax, 3a7y4EHHA
cmyoeHmis.
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