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Abstract 
This paper explores the integration of problem-based 

learning within the digital transformation of educational 

frameworks, examining various models, their practical 

applications, and the resulting educational outcomes. It 

analyzes how this pedagogical approach, which emphasizes 

student-centered learning through real-world problems, is 

being adapted to virtual environments to foster higher-order 

thinking skills and prepare students for complex, evolving 

challenges. Specifically, this study investigates how 

universities are leveraging digital tools to implement Problem-

Based Learning in ways that were previously unfeasible in 

traditional face-to-face settings, thereby enhancing learning 

engagement and knowledge acquisition. The paper further 

delves into the challenges and opportunities presented by 

this digital shift, highlighting how successful implementation 

requires a deep understanding of both pedagogical principles 

and technological capabilities to facilitate meaningful learning 

experiences. This exploration extends to the impact of digital 

PBL on critical employability skills, such as critical thinking 

and problem-solving, which are crucial for preparing 

graduates for dynamic industry needs. Ultimately, the paper 

aims to delineate a comprehensive understanding of how 

digitally-transformed PBL not only enhances academic 

competencies but also cultivates essential professional 

attributes necessary for navigating the complexities of the 

modern workforce.  
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Introduction 
The convergence of rapid digitalization and evolving societal 

needs has underscored the imperative for educational 

institutions to adapt their pedagogical frameworks, with 

Problem-Based Learning emerging as a particularly potent 

methodology for fostering relevant skills in a dynamically 

changing world [1]. This approach shifts away from 

traditional, teacher-centered instruction towards a learning-

centered paradigm where educators facilitate deeper 

engagement, critical thinking, and collaborative problem-

solving among students [2]. This transformation is further 

amplified by the integration of digital tools and environments, 

which can significantly enhance the efficacy and reach of PBL 

methodologies, particularly in fostering digital competencies 

vital for contemporary professional landscapes [3]. The 

successful implementation of such a transformation is evident 

in its capacity to enhance students' cognitive, emotional, and 

psychomotor abilities through innovative digital platforms, 

thereby fostering structural changes indicative of effective 

learning [4]. Digital education, encompassing a diverse array of 

interventions including online platforms, virtual reality, and 

gamification, profoundly influences health professions 

education by improving diagnostic reasoning, interpersonal 

competencies, and problem-solving skills, as well as promoting 

long-term knowledge retention [5]. The integration of digital 

technologies within PBL frameworks, often termed digital 

problem-based learning, has demonstrated efficacy across 

various disciplines, including computer science and healthcare, 

by providing immersive and interactive learning experiences 

[5], [6]. This evolution necessitates a comprehensive 

examination of how digital platforms facilitate the core 

principles of PBL and whether these adaptations successfully 

translate into desired competency development, particularly 

within health-related study programs [7]. This paper aims to 

elucidate the models, applications, and outcomes of digital 

transformation in education through Problem-Based Learning, 

drawing insights from current research to provide a 

comprehensive overview of its implementation and 

effectiveness. Specifically, this paper will explore how digital 

technologies facilitate active learning methodologies like PBL 

and team-based learning, enabling access to virtual learning 

environments, hypertexts, and online forums for case 

discussions and collaborative problem-solving [8].  

Literature Review 
Digital problem-based learning (dPBL) has garnered significant 

attention in health professions education over the past five 

decades, serving as a pedagogical cornerstone in numerous 

medical and nursing curricula worldwide [5]. This systematic 

review and meta-analysis indicate that digital problem-based 

learning can be as effective as traditional PBL in knowledge 

acquisition and potentially more effective in skill development 

compared to traditional learning methods [5].  

Here is a literature review table focusing on the authors and 

methodologies employed in studies related to Problem-Based 

Learning: 



2 
 

 

 

Author(s) Methodology 

Özcan Özyurt, 
Alper Aslan [9] 

Large-scale study based on topic modeling, 
using machine learning to broadly view the 

PBL field. 

Joan Carles 

Trullàs, Carles 
Blay, Elisabet 
Sarri, et al. [10] 

Scoping review using the Arksey and 

O’Malley framework, searching PubMed 
and Web of Science. Reviewed 124 
publications, noting heterogeneous designs 
and few high-scientific evidence 
methodologies. 

Elif Ertem Akbaş, 
Kübra Alan [11] 

Descriptive analysis of studies on the 
Problem-Based Learning model in 
mathematics education. The paper itself is 
a research article. 

Taiane Paulina 
Nascimento da 
Silva, Sonia 

Maria Chaves 
Haracemiv, Ana 
Maria Soek, et al. 
[12] 

Systematic review of scientific productions 
on Problem-Based Learning in basic 
education. 

Amanda 

Greenspan, Gary 
S. Goldberg, Kelly 
L. Hamilton [13] 

Review based on empirical research, 

personal experience as PBL instructors and 
students, feedback from a network of PBL 
medical students and faculty, direct 
evaluation of websites and platforms, and 
comprehensive literature searches. 

Birgit Babitsch, 
Ina Pöche-

Guckelberger, 
Dagmar Maske, 
et al. [7] 

Scoping review conducted in accordance 
with Joanna Briggs Institute guidance. 

Systematic literature search from January 
2017 to March 2022, yielding 1,007 studies, 
of which 7 were included. 

Anette Kolmos, 

Thomas Ryberg 
[14], [15] 

Research project ("PBL Future") with the 

overall goal to develop research-based 
directions for problem- and project-based 
learning in a digital age, split into 5 
subprojects. The book aims to summarize 
findings. 

Ângela Cristina 
Sampaio Bezerra, 
Ana Cláudia 
Uchôa Araújo 

[16] 

Exploratory study of a qualitative nature, 
utilizing a literature review (2015-2019) to 
examine the support of digital technologies 
for the PBL strategy, using Scopus, Eric, and 

Web of Science indexers. 

Andrew Walker, 

Heather Leary 
[17] 

Discussion of best practices for conducting 

meta-analysis in PBL research, considering 
its complexities, diverse measurement 
approaches, and various related 
pedagogies. 

Mohammed 

Abdullatif 
Almulla [18] 

A study that employed a questionnaire as 

the main method of collecting data from 
124 teachers using the PBL approach, 
aiming to measure the influence of PBL on 
collaborative, disciplinary subject, iterative, 
and authentic learning. 

Weili Ge, Xia-Yin 
Zhu, Jiangbo Lin, 

et al. [19] 

An umbrella systematic review examining 
critical thinking and clinical skills developed 

through problem-based learning 
educational methods. 

Azril Shahreez 

Abdul Ghani, 
Ahmad Fuad 
Abdul Rahim, 
Muhamad Saiful 
Bahri Yusoff, et 
al. [20] 

Scoping review of effective learning 

behavior in Problem-Based Learning. 

Camila de Souza 

Lopes, Marcos 
Antônio Nunes 
de Araújo [21] 

Integrative review of studies available in 

Scielo and Virtual Health Library databases, 
published between 2014 and 2019, using 
descriptors "Education," "Problem Based 
Learning," and "Methodologies." 

Eugênio Eduardo 
Pimentel 
Moreira, Sandra 
Maria Coêlho de 
Oliveira, João 
Victor Pimentel 

de Oliveira [22] 

Exploratory research of a qualitative 
approach, utilizing bibliographical and 
documentary researches for theoretical 
basis and exploration of the theme. 
Content Analysis method was adopted for 
data discussion and analysis. 

 

Methodology 
To achieve this, a comprehensive systematic review will be 

conducted, focusing on empirical studies published between 

2017 and 2024 that explicitly detail the integration of digital 

technologies within PBL frameworks in health-related 

disciplines [7]. This review will synthesize findings on the 

effectiveness of digital PBL in enhancing clinical decision-

making, knowledge retention, and competency development 

among students [23]. The analysis will further explore the types 

of digital tools and platforms utilized, their specific 

functionalities, and the pedagogical rationales informing their 

integration into PBL curricula [5]. This systematic approach will 

allow for a nuanced understanding of how digital 

advancements are transforming traditional PBL methodologies 

and shaping the future of health education [7], [24]. Specifically, 

the review will aim to identify best practices and potential 

challenges associated with the implementation of digital PBL, 

providing valuable insights for educators and curriculum 

developers in health professions [5], [7]. This will involve a 

rigorous screening process, adhering to PRISMA guidelines, to 

select relevant studies from prominent academic databases [7]. 

The focused questions will address the population, 

intervention, comparison, and outcomes, drawing inspiration 

from established systematic review methodologies [25]. A two-

step screening process will be implemented by two 

independent reviewers, with discrepancies resolved through 

consensus or by a third reviewer, ensuring the robust selection 

of pertinent studies [7], [26].  

Results 
The selected studies will then undergo a comprehensive data 

extraction process, meticulously documenting details such as 

the digital technologies employed, specific PBL models 

implemented, learning outcomes assessed, and the 

methodologies used for evaluation [7]. This detailed extraction 

will facilitate a robust synthesis of evidence regarding the 

efficacy and impact of digital PBL interventions in health 

sciences education. Particular attention will be given to 

identifying the cognitive and attitudinal outcomes reported, as 

well as any adverse or unintended effects observed during the 

implementation of these interventions [5]. Furthermore, a 

qualitative synthesis will explore the pedagogical 

underpinnings and theoretical frameworks guiding the 

successful integration of digital tools within PBL, revealing the 

mechanisms through which these technologies mediate 

learning [24], [25]. This will involve a rigorous analysis of the 

reported data, including quantitative pooling where appropriate, 

to assess the effectiveness and impact of digital problem-based 

learning interventions [5], [25]. The findings from this synthesis 

will contribute to a deeper understanding of how digital 

transformation can optimize PBL, offering actionable insights 

for curriculum design and instructional strategies in diverse 

health education settings [5], [27]. This comprehensive 
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approach will ensure that the recommendations are not only 

evidence-based but also practical and adaptable to evolving 

educational landscapes. The meta-analysis, where feasible, 

will be conducted using Review Manager 5.3 to pool 

quantitative data from comparable studies, thereby 

enhancing the statistical power and generalizability of the 

findings [5].  

Discussion 
This will allow for a robust interpretation of the aggregated 

results, addressing potential heterogeneity among studies 

through sensitivity analyses and subgroup investigations [5]. 

The discussion will also critically appraise the quality of 

included studies using established tools, such as the Kmet 

and colleagues' tool, to identify potential biases and 

limitations in the current evidence base, thereby offering a 

nuanced perspective on the observed outcomes [28]. 

Furthermore, the discussion will delve into the theoretical 

implications of digital PBL, examining how digital tools align 

with and extend established learning theories and how they 

might contribute to new theoretical constructs in educational 

technology [5]. The ethical considerations surrounding the 

use of artificial intelligence and other digital tools in PBL will 

also be explored, particularly concerning data privacy, 

algorithmic bias, and equitable access to technology among 

students [29], [30]. This critical examination will illuminate 

areas where further research is warranted and propose future 

directions for advancing the understanding and application of 

digital PBL in health professions education [5]. This includes 

exploring how varying configurations of digital problem-based 

learning might yield enhanced knowledge gains and 

considering the effects of learning within digital ecosystems 

[5], [25].  

Conclusion 
This comprehensive analysis aims to provide a robust 

framework for understanding the multifaceted impact of 

digital transformation on problem-based learning in health 

sciences. Future research should delve into the specific 

requirements and outcomes of blended and fully online PBL 

implementations to better evaluate their efficacy and inform 

pedagogical advancements [7]. Further investigation is also 

needed to qualitatively conceptualize the mechanisms of PBL 

within these digital contexts, particularly focusing on how 

specific implementation characteristics influence outcomes 

across diverse settings [6]. Moreover, the long-term impact of 

digital PBL on clinical competency and professional 

development remains an area ripe for further longitudinal 

studies, especially concerning the integration of emerging 

technologies like virtual reality and artificial intelligence [5]. A 

focused area of interest lies in understanding the emergent 

role of educational technologies within problem-based 

learning in health sciences education, particularly given the 

lack of systematic reviews in this field [24], [25]. This gap 

underscores the necessity for comprehensive investigations 

into how digital platforms and AI can optimize the problem-

based learning paradigm, fostering personalized and 

adaptive learning experiences [13], [31].  
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