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ENHANCING MEDICAL EDUCATION THROUGH PROJECT-BASED LEARNING: 
A STUDENT-CENTERED APPROACH TO COMPETENCY DEVELOPMENT
ПІДВИЩЕННЯ ЯКОСТІ МЕДИЧНОЇ ОСВІТИ ЗА ДОПОМОГОЮ НАВЧАННЯ 
З ВИКОРИСТАННЯМ ПРОЄКТІВ: ОСОБИСТІСНО ОРІЄНТОВАНИЙ ПІДХІД 
ДО ФОРМУВАННЯ КОМПЕТЕНТНОСТЕЙ

The increasing complexity of contemporary 
healthcare systems demands that medical 
graduates possess not only robust biomedical 
knowledge but also advanced competencies in 
critical thinking, collaboration, and self-directed 
learning. Traditional lecture-based pedagogies, 
while effective for transmitting theoretical infor-
mation, often fail to support the development of 
the integrative and applied skills essential for 
clinical practice. Project-Based Learning (PjBL) 
has emerged as a learner-centered approach 
that addresses these limitations by engaging 
students in authentic, contextually relevant 
tasks that mirror real-world clinical environ-
ments.
In medical education, PjBL is operational-
ized through diverse formats, including clinical 
simulations, community health initiatives, and 
interdisciplinary team projects. These activities 
facilitate the application of theoretical knowledge 
to complex problems, enhance knowledge reten-
tion, and strengthen clinical reasoning. Working 
in collaborative teams fosters the development 
of interpersonal communication and leadership 
skills, while engagement in reflective practice 
supports metacognitive development and the 
formation of professional identity.
Key elements of effective PjBL include the use 
of complex, authentic problems; integration of 
interdisciplinary content; collaborative learning 
structures; self-directed inquiry; and ongoing 
reflection. These components promote auton-
omy, sustained motivation, and the synthesis 
of knowledge across domains. Implementation 
strategies vary and may involve embedding 
projects within the curriculum, introducing cap-
stone experiences, fostering interprofessional 
collaboration, and leveraging digital technolo-
gies to enhance learning and communica-
tion. PjBL has been associated with numer-
ous educational benefits, including improved 
cognitive performance, acquisition of essen-
tial clinical and professional skills, increased 
learner engagement, and greater capacity for 
integrative reasoning. Assessment of learn-
ing outcomes in PjBL requires multidimen-
sional strategies, such as portfolio review, peer 
evaluation, and oral presentations, which offer 
insights into both individual and group perfor-
mance.
Despite its advantages, the integration of PjBL in 
medical curricula presents challenges, including 
significant resource demands, complexities in 
assessment, faculty development needs, vari-
ability in student preparedness, and time con-
straints. Addressing these challenges through 
strategic planning and institutional support is 
essential for maximizing the educational poten-
tial of PjBL.
In conclusion, Project-Based Learning repre-
sents a pedagogical model well-aligned with 
the competencies required for modern medical 
practice. When implemented effectively, it fosters 
meaningful, integrative learning experiences that 
prepare students for the collaborative, dynamic, 
and problem-solving nature of contemporary 
clinical environments.

Key words: project-based learning, medical 
education, active learning, competencies, inter-
disciplinary education.

Зростаюча складність сучасних систем 
охорони здоров’я вимагає від випускників 
медичних вишів не лише ґрунтовних біоме-
дичних знань, а й високого рівня сформова-
ності критичного мислення, здатності до 
співпраці та самостійного навчання. Тра-
диційні лекційні методи, хоча й ефективні 
для передачі теоретичної інформації, 
часто не сприяють розвитку інтегратив-
них і прикладних навичок, необхідних у клі-
нічній практиці. Навчання з використанням 
проєктів (НВП) постає як орієнтований на 
здобувача освіти підхід, що долає ці обме-
ження шляхом залучення студентів до 
виконання автентичних, контекстуально 
значущих завдань, які моделюють реальне 
клінічне середовище.
У медичній освіті НВП реалізується через різ-
номанітні формати, зокрема клінічні симуля-
ції, ініціативи в галузі громадського здоров’я 
та міждисциплінарні командні проєкти. Такі 
активності сприяють застосуванню тео-
ретичних знань для розв’язання складних 
завдань, покращують запам’ятовування 
матеріалу та зміцнюють клінічне мислення. 
Робота в командах формує навички між-
особистісного спілкування та лідерства, 
а залучення до рефлексивної практики під-
тримує метакогнітивний розвиток і форму-
вання професійної ідентичності.
Ключовими елементами ефективного НВП 
є використання складних автентичних 
проблем, інтеграція міждисциплінарного 
змісту, організація спільного навчання, 
самостійне пошукове навчання та постійна 
рефлексія. Ці компоненти сприяють авто-
номії здобувачів освіти, стійкій мотивації 
та синтезу знань з різних галузей. Стра-
тегії впровадження НВП є різноманітними: 
від інтеграції проєктів у навчальні дисци-
пліни до реалізації кваліфікаційних робіт, 
міжпрофесійної взаємодії та використання 
цифрових технологій для покращення 
навчального процесу та комунікації. Про-
єктне навчання пов’язане з низкою освітніх 
переваг, зокрема покращенням когнітивних 
здібностей, набуттям клінічних та профе-
сійних навичок, зростанням зацікавленості 
студентів та розвитком інтегратив-
ного мислення. Оцінювання результатів 
навчання в межах НВП вимагає багатови-
мірного підходу, зокрема портфоліо, вза-
ємооцінювання та усних презентацій, які 
дозволяють аналізувати як індивідуальну, 
так і групову діяльність.
Попри переваги, інтеграція НВП у медичні 
навчальні програми пов’язана з певними 
труднощами: значними витратами ресур-
сів, складністю оцінювання, потребою у під-
готовці викладачів, варіативністю готов-
ності студентів і часовими обмеженнями. 
Подолання цих викликів через стратегічне 
планування та інституційну підтримку є 
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необхідною умовою для максимально ефек-
тивного використання потенціалу проєк-
тного навчання.
Отже, проєктне навчання є педагогічною 
моделлю, що гармонійно відповідає ком-
петентнісним вимогам сучасної медичної 
практики. За умови ефективного впрова-

дження воно забезпечує глибоке, цілісне 
навчання, яке готує студентів до команд-
ної, динамічної та орієнтованої на вирі-
шення проблем клінічної діяльності.
Ключові слова: проєктне навчання, медична 
освіта, активне навчання, компетентності, 
міждисциплінарна освіта.

Problem statement in general form and its 
relation to important scientific or practical tasks. 
Contemporary medical education must prepare 
physicians not only with a robust foundation of 
biomedical knowledge but also with advanced 
competencies in critical thinking, collaborative 
practice, and lifelong learning to navigate 
increasingly complex healthcare systems. Traditional 
lecture-based curricula, while effective at delivering 
theoretical content, often fall short in cultivating these 
integrative and applied skills. Project-Based Learning 
(PjBL) offers a promising remedy by engaging 
students in authentic, interdisciplinary tasks that 
simulate real-world clinical challenges. However, 
despite its pedagogical alignment with competency-
based education and its potential to bridge theory 
and practice, PjBL remains unevenly adopted across 
medical disciplines – frequently constrained by 
resource limitations, entrenched teaching practices, 
and a lack of validated assessment tools. Addressing 
these gaps is essential for aligning medical training 
with the practical demands of patient care and health 
system innovation.

The increasing complexity of contemporary 
healthcare systems necessitates that physicians 
possess not only a solid foundation of biomedical 
knowledge but also demonstrate advanced 
competencies in critical thinking, collaborative 
practice, and lifelong learning. Although traditional 
lecture-based methodologies have been effective 
in providing theoretical information, they are often 
inadequate in cultivating the integrative and applied 
skills essential for clinical proficiency. PjBL has 
gained recognition as a pedagogical approach that 
addresses these limitations by immersing students 
in authentic, contextually relevant tasks that require 
the synthesis of interdisciplinary knowledge. This 
paper explores the role of PjBL in medical education, 
with particular attention to its capacity to enhance 
competency-based training and prepare learners for 
the demands of real-world clinical environments.

An analysis of recent research and 
publications. Project-Based Learning has emerged 
as a dynamic pedagogical strategy that aligns with 
the educational demands of contemporary medical 
training. It emphasizes active, student-centered 
learning through engagement with meaningful 
projects that reflect real-world healthcare challenges. 
Rooted in constructivist theory, PjBL enables learners 
to contextualize and apply foundational knowledge 
while developing essential clinical and professional 

competencies [25; 10]. The conceptual foundations 
of Project-Based Learning can be traced to the work 
of American philosopher and educator John Dewey, 
who emphasized the importance of experiential 
education. Dewey argued that the role of the teacher 
is not to impose ideas or instill habits, but rather to 
curate meaningful experiences that enable students 
to engage with and respond to their environment in a 
constructive manner [4, p. 9]. This philosophy, often 
encapsulated in the notion of “learning by doing,” 
has continued to influence contemporary educational 
theory and practice. Over the past century, Dewey’s 
principles have gradually evolved into what is now 
recognized as PjBL. However, the distinctions 
between “learning by doing,” PjBL, and closely related 
approaches such as problem-based learning are not 
always clearly delineated in the literature [4]. 

Carl A. Maida presents Project-Based Learning 
as a transformative educational model grounded in 
critical pedagogy, particularly suited for addressing 
the complexities of the 21st century. He argues that 
PjBL empowers students through experiential, 
interdisciplinary, and collaborative learning focused on 
real-world issues, especially within urban educational 
contexts. Thus, PjBL fosters: civic engagement, 
social responsibility, critical thinking and reflective 
inquiry, equity in education. Drawing on examples 
from university-community partnerships, Maida 
illustrates how PjBL can bridge the gap between 
academic knowledge and community needs. He 
positions PjBL not merely as a pedagogical tool but 
as a vehicle for social change. Maida also critiques 
traditional, standardized educational systems that 
prioritize testing over learning and suggests that PjBL 
offers a democratic alternative that values students’ 
lived experiences and local knowledge [3]. 

Authors Radhya Yusri, Anuar Mohd Yusof, and 
Azlin Sharina present a systematic literature review 
aimed at identifying research trends, methodologies, 
key elements, and conceptual frameworks in studies 
related to Project-Based Learning between 2016 and 
2023. The authors reviewed 34 articles indexed in 
the Scopus database to synthesize insights that can 
inform both educational practice and future research. 
In terms of learning outcomes, the reviewed studies 
consistently highlight that PjBL supports the 
development of essential 21st-century skills. These 
include creativity, collaboration, critical thinking, 
communication, concept understanding, innovative 
thinking, motivation, problem-solving, and self-
confidence. Such outcomes underline the relevance 



ІННОВАЦІЙНА ПЕДАГОГІКА

138 Випуск 82. Том 1. 2025 Том 1.

of PjBL for fostering both cognitive and non-cognitive 
skills in learners [21]. 

According to researchers Pratiwi and Ikhsan, 
several key student qualities and competencies can 
be developed through the implementation of Project-
Based Learning (PjBL) in chemistry education. These 
include: critical thinking – students are encouraged 
to analyze problems, evaluate evidence, and make 
reasoned decisions during project activities; problem-
solving skills – PjBL tasks typically involve real-world 
issues, requiring students to identify solutions through 
experimentation and inquiry; creativity – students 
engage in designing and executing projects, which 
fosters original thinking and innovative approaches; 
cognitive achievement – PjBL improves students’ 
understanding and mastery of chemistry concepts, 
often demonstrated through higher academic 
performance; psychomotor skills – hands-on 
experimental activities involved in chemistry projects 
help develop students’ laboratory and practical 
skills; teamwork and collaboration – group-based 
projects require students to work together, enhancing 
communication, cooperation, and responsibility. 
These qualities align with 21st-century learning goals 
and support holistic student development in both 
cognitive and non-cognitive domains [19]. 

Emphasizing previously unresolved parts 
of the common problem. Several key areas 
related to PjBL in medical education remain 
underexplored. First, the long-term impact of PjBL 
on clinical performance post-graduation requires 
further investigation, particularly regarding how it 
influences real-world practice. Additionally, while 
PjBL has been applied in specific disciplines, its 
integration across a broader range of specialties, 
including surgery, psychiatry, and public health, 
has not been extensively studied. Another area that 
warrants attention is the development of reliable and 
valid assessment tools that can effectively measure 
both individual and group contributions in PjBL 
environments. Moreover, there is a need for research 
focused on faculty development models that facilitate 
the transition from traditional lecture-based teaching 
to the implementation of PjBL. Finally, the role of 
digital tools and the potential for interprofessional 
collaboration in PjBL are underexplored areas that 
could offer significant benefits in enhancing the 
learning experience.

Formulation of the article’s goals. The aim of 
this article is to examine the theoretical foundations, 
pedagogical benefits, and practical challenges of 
implementing Project-Based Learning (PjBL) in 
medical education. Specifically, it seeks to synthesize 
empirical evidence on PjBL’s effectiveness in 
developing core clinical competencies, such as 
critical thinking, teamwork, and self-directed learning 
and to identify the contextual and institutional barriers 
that impede its widespread adoption.

Presentation of the basic research material. 
PjBL promotes active engagement by encouraging 
learners to apply theoretical principles in solving 
complex, authentic problems. In medical education, 
this translates into clinical simulations, community 
health initiatives, and interdisciplinary projects 
that mirror professional practice environments. 
The approach fosters a deeper understanding of 
subject matter by connecting classroom learning to 
tangible healthcare scenarios. Students engaged 
in project-based activities demonstrate improved 
knowledge retention and are better prepared for the 
integrative reasoning required in clinical decision-
making. Furthermore, teamwork within project 
groups cultivates interprofessional communication 
and shared responsibility – core competencies in 
healthcare delivery [25]. 

Two essential components underpin effective 
PjBL in medical education: Project Work: Learners 
engage in structured, inquiry-driven tasks such as 
clinical case studies, simulations, or community-
based health interventions. These activities facilitate 
the integration of basic and clinical sciences 
while promoting adaptive learning strategies [25]; 
Reflective Practice: Regular reflection is embedded 
within PjBL to promote metacognitive awareness 
and professional identity formation. Through self-
assessment and peer feedback, students critically 
evaluate their performance and cultivate lifelong 
learning habits [24]. 

Successful PjBL in medical education typically 
includes the following core elements:

1. Authentic, Complex Problems: Projects 
address real or simulated clinical challenges, such as 
managing chronic illnesses or designing digital health 
solutions. According to Frank et al., competency-
based medical education emphasizes the alignment 
of learning experiences with authentic clinical tasks 
and societal needs. This supports the use of complex, 
real-world problems in project-based learning, as 
such challenges reflect the multifaceted nature of 
professional practice and prepare students for real-
life decision-making in healthcare settings [9]. 

2. Interdisciplinary Learning: Projects promote 
the integration of biomedical sciences, clinical 
practice, communication, ethics, and public health. 
As Krishnan notes, interdisciplinary project-based 
learning enables students from diverse academic 
backgrounds to work collaboratively on the 
development of medical devices, fostering integration 
of biomedical, clinical, and technological knowledge. 
This kind of learning environment simulates real-world 
research settings and supports the development of 
communication and problem-solving skills across 
disciplines – an essential component of professional 
medical practice [16]. 

3. Collaborative Teams: Students work in 
small groups, mirroring clinical team dynamics and 
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enhancing interpersonal skills. According to Burgess 
et al., team-based learning fosters collaboration in 
small groups by engaging students in shared problem-
solving and peer discussion [2]. This structure mirrors 
real-life clinical team dynamics and supports the 
development of communication, leadership, and 
decision-making skills – core outcomes also targeted 
in project-based learning environments. 

4. Self-Directed Inquiry: Learners identify 
knowledge gaps and seek relevant information, 
fostering autonomy and motivation. As Gupta, 
Chaudhuri, and Gaine point out, self-directed learning 
empowers medical students to take charge of their 
educational journey by identifying learning needs, 
seeking out resources, and evaluating their progress 
[11]. This approach aligns closely with project-based 
learning, where students independently navigate 
complex problems and develop the autonomy and 
critical thinking skills necessary for clinical practice 
and lifelong learning. 

5. Reflective Practice: Regular reflection 
promotes critical thinking, self-awareness, and 
professional identity formation. According to Wald, 
reflection plays a central role in the (trans)formation 
of professional identity in medical education. 
Through critical self-reflection, students develop self-
awareness, resilience, and critical thinking – skills 
that are essential not only for personal growth but 
also for navigating the challenges of medical practice 
and enhancing professional identity formation [24]. 

The adoption of PjBL varies widely across 
institutions and can be implemented through multiple 
approaches:

1. Curricular Integration: Projects are embedded 
within core subjects to reinforce and contextualize 
theoretical knowledge [14]. Project-based learning 
is most effective when it is embedded within core 
subjects of the curriculum as it allows students to 
apply theoretical knowledge in real-world contexts, 
thus enhancing their understanding and retention of 
key concepts. For example, integrating projects into 
courses like pathology or pharmacology ensures 
that students not only learn the theoretical aspects 
but also connect these ideas to practical challenges 
they will face in clinical settings. This integration 
helps reinforce the idea that theory and practice are 
interconnected, making the learning experience more 
meaningful and contextualized.

2. Capstone Experiences: Senior students 
undertake comprehensive projects such as clinical 
research, audits, or community health interventions. 
Capstone projects are comprehensive, culminating 
activities typically undertaken by senior students. 
These projects often focus on real-world applications 
of learned concepts and offer opportunities to 
demonstrate mastery of the subject matter. In medical 
education, capstone experiences might include clinical 
research, audits, or community health interventions 

that require students to synthesize knowledge from 
various disciplines and work independently or in teams 
to address pressing healthcare challenges. These 
projects provide valuable opportunities for students 
to refine their skills, engage in professional-level 
research, and contribute to tangible improvements in 
healthcare settings, preparing them for professional 
practice post-graduation. As Kim et al. note, these 
projects are integral to evidence-based practice 
education, allowing students to demonstrate their 
mastery of clinical research, audits, and community 
health interventions, and to synthesize knowledge 
from multiple disciplines. These experiences not 
only refine students’ skills but also prepare them for 
professional practice [15]. 

3. Interprofessional Collaboration: 
Interprofessional education (IPE) is crucial in 
healthcare training as it helps students from various 
disciplines, such as nursing, pharmacy, medicine, 
and others, work collaboratively. According to Reeves 
et al., engaging students from multiple disciplines in 
PjBL activities fosters the development of teamwork 
and communication skills, both of which are critical in 
healthcare settings. These collaborative experiences 
allow students to appreciate different professional 
perspectives and better understand the roles and 
responsibilities of their peers, which is vital for 
providing high-quality patient care. Collaborative 
projects also promote interdisciplinary problem-
solving, enabling students to approach challenges 
from multiple angles and think creatively [22]. 

4. Technology Integration: The integration 
of digital tools has revolutionized the way project-
based learning is implemented in education. Ellaway 
and Masters highlight how virtual collaboration 
platforms, project management software, and 
simulation-based education tools can significantly 
enhance the effectiveness of PjBL. These tools not 
only allow students to work together remotely but 
also facilitate the development of digital literacy and 
project management skills. Additionally, technology-
enhanced simulations offer immersive learning 
environments where students can practice clinical 
scenarios, experiment with decision-making, and 
receive feedback in real-time. By incorporating 
technology into PjBL, educators can create dynamic, 
interactive learning experiences that prepare students 
for the technological demands of modern healthcare 
[8]. 

Research shows that Project-Based Learning 
leads to many positive outcomes in education:

1. Cognitive Development: PjBL supports 
the development of higher-order thinking skills, 
particularly in the context of medical problem-solving. 
Authors Shumylo et al. highlight that creativity in 
medical education enhances analytical thinking, 
flexibility, and intellectual curiosity – core elements 
of cognitive growth [23]. According to Hmelo-Silver, 
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students engaged in PjBL demonstrate enhanced 
clinical reasoning and diagnostic accuracy due to 
their active involvement in solving complex, authentic 
problems that mirror real-life clinical scenarios. This 
experiential approach fosters deeper understanding 
and promotes the transfer of knowledge across 
contexts [12]. 

2. Skill Acquisition: Beyond knowledge 
acquisition, PjBL cultivates essential professional 
skills. Frank et al. highlight that such pedagogical 
strategies significantly enhance competencies 
like communication, leadership, and collaborative 
teamwork. These skills are foundational in medical 
settings, where effective interprofessional collaboration 
and patient-centered care are critical to successful 
clinical outcomes [9]. Complementing this, Isayeva et al. 
emphasize the importance of aesthetic communication 
in healthcare education – skills such as empathy, 
emotional intelligence, and cultural sensitivity – which 
are increasingly vital in patient-centered care. The 
study demonstrates that integrating these interpersonal 
competencies through project-based and case-oriented 
language instruction can significantly strengthen 
students’ readiness for clinical interactions and foster 
holistic professional development [13]. 

3. Motivation and Engagement: Dolmans et 
al. found that students participating in PjBL exhibit 
increased intrinsic motivation and a heightened sense 
of ownership over their learning process. Working on 
meaningful, real-world projects encourages students 
to invest more deeply in their education, resulting in 
more sustained engagement and perseverance in the 
face of academic challenges [6]. 

4. Integrated Knowledge: One of the most 
valued outcomes of PjBL is its capacity to promote the 
integration of knowledge across disciplines. Prince et 
al. argue that when students work on interdisciplinary 
projects, they develop the ability to synthesize and 
apply concepts from both basic and clinical sciences. 
This integrative learning approach prepares students 
for the complexity of real-world medical decision-
making, where drawing connections across domains 
is essential [20]. 

PjBL can be operationalized in various forms within 
medical education, including: medical simulations 
that replicate emergency or diagnostic scenarios to 
train procedural and decision-making skills; patient-
centered projects focusing on specific populations 
or health disparities; research collaborations 
involving interdisciplinary teams tackling real-
world health issues [15]. In addition, PjBL requires 
multidimensional assessment strategies – portfolio 
review: portfolios document students’ progress 
over time, providing insights into their learning 
processes and reflective growth; peer evaluation: 
evaluating peers fosters accountability and reinforces 
collaborative competencies; oral presentations: 
these allow learners to articulate and defend their 

findings, promoting academic literacy and public 
speaking skills [11]. 

Despite its pedagogical advantages, the 
implementation of PjBL in medical education is 
accompanied by several significant challenges.

1. Resource Requirements: Effective PjBL 
necessitates substantial institutional resources, 
including faculty time, infrastructure, and extended 
contact hours. The design, supervision, and evaluation 
of complex, student-centered projects often require 
a higher level of faculty involvement than traditional 
teaching methods [26]. 

2. Assessment Difficulties: Assessing individual 
contributions and learning processes within group-
based projects remains a persistent difficulty. Standard 
evaluation methods may fail to capture the complexity 
of collaborative work and student growth, necessitating 
alternative assessment frameworks that emphasize 
formative and performance-based metrics [1; 5]. 

3. Faculty Training Needs: Transitioning from 
traditional didactic instruction to a facilitative teaching 
model requires substantial professional development. 
Educators need to develop skills in supporting student 
inquiry, facilitating effective group interactions, and 
promoting self-directed learning. This represents 
a significant shift in both teaching philosophy and 
instructional practice [18]. 

4. Student Variability: Students often display 
considerable variation in their readiness, motivation, 
and collaboration skills, which can affect project 
outcomes. Instructors must accommodate diverse 
learning styles and interpersonal dynamics to ensure 
equitable participation and learning opportunities for 
all students [17]. 

5. Time Management: Time constraints 
represent a considerable challenge for both learners 
and instructors. Balancing the demands of project 
timelines with other curricular obligations can be 
overwhelming, particularly in programs with dense 
content requirements. Effective time management 
strategies are thus essential for the successful 
implementation of PjBL [7]. 

Conclusions. Project-Based Learning (PjBL) 
offers a robust framework for bridging the gap between 
theoretical instruction and the complex demands of 
clinical practice. By situating student inquiry within 
authentic, interdisciplinary tasks, PjBL fosters the 
high-order cognitive processes – such as critical 
analysis, problem formulation, and evidence-based 
decision making – that are indispensable to modern 
healthcare. Moreover, the collaborative and reflective 
components of PjBL cultivate the interpersonal and 
metacognitive skills required for effective teamwork 
and lifelong professional growth.

Despite its proven benefits, PjBL’s uptake in 
medical curricula remains uneven, often constrained 
by institutional resources, entrenched faculty roles, 
and the challenges of integrating outcome-based 



  ЗАГАЛЬНА ПЕДАГОГІКА ТА ІСТОРІЯ ПЕДАГОГІКИ

141

  ТЕОРІЯ І МЕТОДИКА ПРОФЕСІЙНОЇ ОСВІТИ

assessment. Overcoming these barriers will require 
purposeful faculty development, careful alignment of 
projects with core learning objectives, and the design 
of valid, reliable evaluation tools that capture both 
individual and group achievement. 

In terms of prospects in the research area, 
systematic investigations are required to identify best 
practices for integrating PjBL across diverse medical 
specialties, to assess its long-term impact on clinical 
competence, and to explore how digital technologies 
can further enhance project work. 
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