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Background: Gynecology residency training necessitates a robust educational framework to cultivate clinical competency, critical 
thinking, and problem-solving skills. Traditional lecture-based teaching methods are deficient in fostering active learning and clinical 
decision-making. Problem-based learning (PBL) and case-based learning (CBL) have emerged as learner-centered approaches that 
enhance medical education by integrating theoretical knowledge with clinical practice. This review aims to explain the efficacy, 
implementation frameworks, challenges, and comparative value of PBL and CBL in gynecology residency education, and explores the 
role of instructional technology integration.
Methods: A systematic literature search was conducted across PubMed, ERIC, Scopus, Embase, and EBSCO (January 2010– 
January 2025) using keywords: “problem-based learning”, “case-based learning”, “gynecology education”, “residency training”. 
Inclusion criteria encompassed studies on PBL/CBL interventions in gynecology residency with qualitative/quantitative outcomes. 
Ten articles met the criteria after screening.
Results: Both PBL and CBL significantly outperform in enhancing clinical decision-making, differential diagnosis, knowledge 
retention, procedural planning, and long-term knowledge application. PBL utilizes open-ended problems to cultivate self-directed 
learning, critical thinking, and collaborative problem-solving (eg, managing complex AUB etiologies). CBL employs structured 
clinical cases to bridge theoretical knowledge with practical application, improving diagnostic reasoning and patient management 
skills. Key implementation frameworks involve careful pre-session preparation, facilitator-guided discussions on authentic cases, and 
structured feedback. Challenges include significant faculty time for case design/facilitation, resource intensity, and competency 
assessment. PBL fosters deep theoretical understanding, while CBL excels in clinical skill translation. Integrating both approaches 
creates a balanced curriculum. Augmenting PBL/CBL with simulation, flipped classrooms, mobile learning, and AI enhances 
accessibility, personalization, and procedural skill practice.
Conclusion: PBL and CBL are transformative pedagogical strategies for gynecology residency training, effectively developing 
competencies needed for complex clinical practice. Successful implementation requires rigorously designed cases, faculty trained in 
facilitative guidance, and strategic technology integration. These approaches prepare residents not only as skilled technicians but as 
adaptable, patient-centered practitioners capable of navigating evolving healthcare challenges. Investment in faculty development and 
technology-enhanced PBL/CBL models is crucial for advancing gynecologic education globally.
Keywords: problem-based learning, case-based learning, gynecology residency, medical education, clinical training, active learning, 
instructional technology

Background
The scientific rigour and practical nature of gynaecology as a secondary clinical discipline is well-established. It encom
passes a wide spectrum of disease types, many of which can be challenging to differentiate, along with intricate physiological 
and pathological mechanisms. The complexity of these mechanisms and the high demand for professional expertise 
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necessitate rigorous teaching requirements for gynaecology.1 For instance, the intricacies of numerous diseases associated 
with abnormal uterine bleeding (AUB) necessitate a profound level of comprehension, encompassing not only technical 
expertise but also the discernment and precise implementation of intricate mechanisms.2 Gynaecological residency training 
not only contributes to the development of highly skilled clinicians, but also improves the overall skills and service levels of 
the gynaecological healthcare team, ultimately driving the continued advancement of the specialty. Nonetheless, contem
porary clinical teaching methodologies in the field of gynaecology remain predominantly reliant on conventional instruc
tional approaches, predominantly comprising lecture-based learning.3,4 This pedagogical model entails the transmission of 
knowledge from the instructor to the students within a constrained timeframe in the classroom setting. The utilisation of this 
traditional teaching method is associated with several limitations, including diminished opportunities for student engagement 
and practical application. Furthermore, it poses significant challenges in fostering active learning and critical thinking skills.5 

It is becoming increasingly apparent that lecture-based learning models are no longer adequate to meet the requirements of 
teaching gynaecology. In order to develop the ability to think independently and apply knowledge in clinical practice, 
modern education must emphasise student participation, interaction and practical experience.

In light of the limitations of traditional teaching models, a comprehensive investigation is being conducted into the 
evolution of teaching methodologies employed in gynaecology residency training programmes. This study focuses on 
two pioneering instructional approaches: problem-based learning (PBL) and case-based learning (CBL).6,7

These learner-centred methodologies, which are grounded in constructivist theory, address the identified lacuna by 
emulating authentic clinical scenarios. PBL is a pedagogical approach that prioritises autonomous learning by facilitating 
open-ended problem solving. Research has indicated that the PBL teaching mode enhances clinical practice and fosters 
collaborative learning among dental students.8 Conversely, CBL employs structured clinical cases to establish 
a contextual framework for knowledge acquisition. It has been demonstrated by preceding studies that CBL is 
a successful method for enhancing neurology residents’ understanding of and knowledge about professionalism.9 

A recent study explored the effectiveness of a teaching model combining PBL and CBL in clinical teaching for fifth- 
year medical students specializing in clinical medicine, focusing on ectopic pregnancy.6 The findings indicated that the 
PBL-CBL approach outperformed traditional teaching methods in terms of learning motivation, comprehension ability, 
teacher-student interaction, communication skills, clinical reasoning ability, self-directed learning ability, knowledge 
retention, and course satisfaction. However, the application of PBL and CBL in the standardised training of gynaeco
logical residents remains largely unexplored, with limited research on their application models and value. There is an 
urgent need for the development of teaching models that are consistent and well-defined, as well as value evaluations and 
research that integrates these emerging teaching methods. Consequently, the present review examines the efficacy, 
implementation frameworks, challenges, and comparative value of PBL and CBL in gynecology residency education, 
and explores the role of instructional technology integration.

Methods
Literature Search
A systematic literature search was conducted using the following electronic databases: PubMed, ERIC, Scopus, Embase 
and EBSCO. The search was conducted on January 16, 2025. And the comprehensive search strategy was employed by 
utilising boolean operators with keywords encompassing “problem-based learning”, “case-based learning”, “gynecology 
education” and “residency training”. All articles collected during the literature search were imported into EndNote, 
a standardized reference management software.

Inclusion Criteria
Two reviewers independently screened and applied inclusion criteria to the collected articles gathered from the literature 
search (JF and JJZ). Titles and abstracts were initially screened for the scope and relevance of the research aim. All 
discrepancies were resolved from team consensus. The inclusion criteria for the study were as follows: 1) Full text was 
provided, 2) Published between January 2010 to January 2025, 3) English, 4) involved qualitative, quantitative, or mixed 
methods study design, and 5) studies reporting PBL or CBL interventions in gynecologic residency training programs, 
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qualitative or quantitative outcomes, and reviews that engage with pedagogical frameworks. Exclusion criteria included 
non-English articles and studies not related to clinical skills.

The initial search yielded 146 articles. Following this, the literature was screened, the rigorous screening process 
resulted in the inclusion of 10 articles10–19 (Figure 1 and Table 1), which will serve as the foundation for subsequent 
analysis and synthesis.

Data Extraction, Quality Assessment, and Analysis
Research data were extracted using Microsoft Excel. The extracted content included author, year, training population, 
teaching model, research results, and conclusions. Data extraction was performed by two researchers (JJZ or HBF). In 
case of discrepancies, the data were reviewed by the other researcher (ZGZ) to ensure accuracy and completeness.

PBL in Gynecology Residency Training
PBL is a student-centered teaching model that utilizes a variety of materials, including literature, monographs, and papers, to 
guide students in reviewing and discussing problems. This dynamic teaching strategy integrates theoretical knowledge with 
clinical practice, with the aim of developing students’ critical thinking and adaptive skills in gynecology residency training. 
By integrating authentic clinical scenarios with a collaborative learning environment, PBL prepares residents to address 
complex challenges in women’s health. PBL pedagogy fosters clinical thinking by enhancing students’ capacity to actively 
acquire knowledge and analyze problems. The model emphasizes faculty-designed questions that prompt faculty to pose 
relevant inquiries based on the syllabus and typical cases, thereby guiding students to acquire knowledge.

PBL Framework (eg Abnormal Uterine Bleeding) (Figure 2)
Pre-Instructional Phase
Instructor compiles educational materials (case studies, guidelines, literature), designs discussion questions, and outlines 
lesson structure. Learners (individually/in small groups) research AUB topics: pathophysiology, diagnostic criteria/tests, 
medical/surgical management, and clinical outcomes supported by current evidence.

Figure 1 PRISMA flow diagram of the study.
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Teaching Session
Case Introduction: A 40-year-old woman presents with heavy menstrual bleeding and irregular cycles. Background on 
the prevalence and clinical significance of AUB is provided.

Guiding questions: a) Etiology: How do age, medical history, and risk factors inform the differential diagnosis (eg, 
structural lesion vs ovulatory dysfunction?) b) Diagnostic work-up: Rationale for selection of tests (transvaginal 
ultrasound, endometrial biopsy, hysteroscopy). c) Management: Indications/risks of hormone therapy, or 
hysterectomy. d) Complications: Risks of anemia, endometrial hyperplasia/carcinoma, and effects on fertility.

Group Discussion: Learners propose evidence-based management plans that address: a) Interpretation of pathology 
findings (eg, endometrial hyperplasia). b) Personalized therapy selection (eg, LNG IUD vs surgery).

Instructor Feedback
Evaluates learners’ ability to critically appraise evidence, collaborate, and apply guidelines to clinical decisions. 
Emphasizes logical reasoning, risk-benefit analysis, and real-world adaptability.

Evidence of Efficacy
PBL has demonstrated its efficacy in gynecology residency training, as evidenced by educational research and clinical 
outcomes. Studies have highlighted its impact on knowledge retention, clinical reasoning, and skill acquisition in 
comparison to traditional lecture-based methods. The implementation of PBL in various disciplines has been shown to 
enhance clinical competence and decision-making abilities. A study by Tullius et al examined the impact of PBL in 
obstetrics and gynecology residency on interdisciplinary communication, critical thinking, and collaboration. 
Furthermore, from the students’ perspective, PBL has been found to increase interest and satisfaction in learning.

Table 1 Studies Assessing the Application of PBL and CBL in Gynecology Residency Programs, Including Educational Outcomes: 
Summarizes Research on PBL and CBL Methodologies in Gynecology Residency Training, Highlighting Improvements in Knowledge, 
Exam Performance, Learner Confidence, and Satisfaction

First Author Methods Results/Conclusion References

Hui-Chin Chang PBL Improving knowledge of general law, administrative law, civil law, criminal law [10]

Jennifer Thomas PBL Improve medical licensing exam scores, obstetrics and gynecology residency exam 

scores

[11]

Abby L Spencer PBL PBL conferences are well-received by OG residents. [12]

Ye Yang PBL & Resident-as- 

Teacher

Minimize operation time and increasing volume of distension fluid [17]

Molly Siegel 

Kornfield

CBL Increasing learner confidence, comfort and knowledge, satisfied and enjoyed [13]

Valant Roseanna CBL Clarity of the relevant teaching points, improve resident knowledge and increase 

resident satisfaction

[14]

Kara 

N. Goldman

CBL Improves residency knowledge and confidence [15]

Jennifer 

E. Dietrich

CBL Improve baseline knowledge among ob-gyn residents [16]

Xiaoxia Wang CBL & Clinical 

Pathway

Elevate academic performance, improve learning enthusiasm and help promote clinical 

teachers’ teaching quality

[18]

Krista Wagoner CBL & Flipped 

Classroom

Helpful in applying knowledge, achieved the session’s learning objectives, and spent less 

time preparing to teach

[19]
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Challenges
While PBL offers significant benefits, its implementation in gynecology residency programs faces several 
challenges. First, designing high-quality, multidimensional cases that balance complexity with educational objectives 
requires substantial time and expertise. Second, facilitator training is critical; inexperienced mentors may struggle to 
guide discussions effectively, leading to superficial analyses or missed learning opportunities. Third, time constraints in 
busy clinical environments limit dedicated PBL sessions, risking inconsistent participation or rushed deliberations. 
Finally, the assessment of competency in PBL remains subjective, as traditional metrics may not fully capture nuanced 
skills such as collaborative decision-making or empathy.

CBL in Gynecology Residency Training
Case-Based Learning (CBL) is a novel teaching method that is centered on “case-oriented, problem-based, student- 
oriented, and teacher-led” principles. A significant number of teaching hospitals are progressively incorporating the CBL 
teaching method into their obstetrics and gynecology curricula. This approach utilizes authentic case studies to enhance 
students’ comprehension of diseases, refine their comprehensive analysis of clinical scenarios, and cultivate a profound 
understanding of the clinical manifestations, diagnosis, and differential diagnosis of diseases. Furthermore, it fosters the 
development of independent clinical thinking skills among students.

CBL Framework (eg Abnormal Uterine Bleeding) (Figure 3)
Pre-Instructional Phase
In order to facilitate a comprehensive differential diagnosis, teachers must first clarify their teaching objectives and select 
typical cases that are representative of the common etiologies associated with multiple AUBs. To illustrate, a case of a 40-year- 
old woman with both a structural etiology, such as fibroids, and a nonstructural etiology, such as a hormonal imbalance, would 

Figure 2 PBL framework for gynecology residents (eg abnormal uterine bleeding).
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be a suitable example. Another case may involve a postmenopausal woman with heavy bleeding, which may suggest 
endometrial cancer. Students are required to read the literature related to AUB, including etiology, diagnostic approaches, 
treatment options, and management strategies. In particular, the most recent clinical guidelines and retrospective studies will 
help them understand the common causes of AUB (eg, fibroids, endometrial hyperplasia, endometrial cancer, etc.)

Teaching Session
Case Introduction: Woman presents with irregular menstrual cycles and heavy bleeding for the past six months. Introduce 
AUB as the overarching clinical topic. Briefly explain that AUB encompasses a variety of causes, ranging from benign 
conditions like fibroids and polyps to more serious conditions such as endometrial cancer. Clarify that the learners will 
focus on understanding the diagnosis, differential diagnosis, and management of AUB.

Prompt Initial Questions: Encourage learners to think about the following questions ahead of the case discussion: 
What are the common causes of AUB in women of reproductive age? How would you approach the differential diagnosis 
of AUB in a patient like the one described? What diagnostic steps would you take first in evaluating a case of AUB? 
Clarify Roles and Expectations: If students are working in groups, clarify the roles each member will play (eg, leader, 
recorder, presenter). Set expectations for collaboration, including active participation and respect for diverse opinions.

Group Discussion and Clinical Decision-Making: Allow the group to discuss their findings, diagnostic steps, and 
management plans. Encourage students to justify their decisions with evidence-based guidelines or literature. Guide the 
discussion to ensure comprehensive coverage of relevant topics and steer learners toward evidence-based conclusions. 
Resolve the case by discussing the final diagnosis (eg, fibroids causing AUB) and the recommended management plan (eg, 

Figure 3 CBL framework for gynecology residents (eg abnormal uterine bleeding).
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medical management with progesterone or surgical intervention). Reflect on the case to reinforce key learning points, such as 
the importance of considering a broad differential diagnosis and tailoring management to individual patient needs.

Instructor Feedback
Assess how well learners interpreted clinical data, formulated a differential diagnosis, and justified their management 
choices. Ask students to reflect on their approach to this case and consider how they would apply these skills to future 
cases of AUB or similar clinical situations.

Evidence of Efficacy
CBL has been demonstrated to be an effective pedagogical tool for promoting clinical reasoning and diagnostic skills, 
particularly in complex cases, and for enhancing residents’ clinical competence and patient management skills. It has 
been shown to significantly increase satisfaction with learning, improve long-term memory, and facilitate the application 
of knowledge regarding gynecologic disorders. Additionally, CBL has been shown to promote teamwork and commu
nication skills.

Challenges
CBL necessitates a considerable investment of time, encompassing preparation, case development, and discussion. This 
commitment is further compounded by the existing demands on residents and faculty, who are already encumbered by 
extensive clinical and didactic schedules within the context of their demanding residency training programs. To ensure 
the effective facilitation of CBL, instructors must possess not only clinical expertise but also the competencies to guide 
discussions, facilitate critical thinking, and manage group dynamics. The active engagement of residents in case 
discussions is paramount to the efficacy of CBL. However, some residents may experience discomfort in participating, 
particularly if they lack confidence in their knowledge or find the case too complex. It is imperative to design cases that 
are appropriately challenging and relevant to the resident’s level of training, as cases that are too simple or too advanced 
may not offer a conducive learning experience.

Comparative Analysis of PBL and CBL
PBL and CBL are two important pedagogical approaches to gynecology residency training, each with its own unique 
strengths and challenges (Table 2). PBL is a method of instruction that emphasizes critical thinking and independent 
learning by encouraging residents to work in groups to solve complex clinical problems. It enhances problem-solving 
skills, but requires significant time for preparation and instruction and can be resource intensive. Conversely, CBL 
emphasizes the application of theoretical knowledge to real-world clinical scenarios, fostering the development of 

Table 2 Advantages and Disadvantages of PBL and CBL in the Context of Gynecology Residency Education: Summarizes the Key 
Strengths and Limitations of PBL and CBL Methodologies as Applied to Gynecology Residency Training, Focusing on Aspects Such as 
Self-Directed Learning, Clinical Reasoning, Collaboration, and Practical Challenges

Teaching 
Method

PBL (Problem-Based Learning) CBL (Case-Based Learning)

Advantages

Self-Directed 
Learning

Encourages learners to independently research and solve 

clinical problems, fostering self-learning and critical 
thinking skills.

Learners focus on specific cases, promoting a deeper 

understanding of clinical contexts and decision-making.

Clinical 
Reasoning

Emphasizes the development of systemic thinking and 
clinical reasoning to solve complex problems.

Focuses on case analysis and diagnostic processes, enhancing 
clinical decision-making in real-world scenarios.

Collaboration Encourages teamwork and collaboration, improving 
communication and discussion skills.

Promotes group discussions, fostering collaborative learning 
and knowledge sharing.

(Continued)
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clinical decision-making and practical skills. However, the quality and diversity of available cases may constrain the 
efficacy of this approach. PBL fosters profound learning and theoretical comprehension, while CBL is more directly 
associated with enhanced clinical proficiency. The success of both approaches hinges on the expertise of the instructors 
and the meticulous design of the curriculum. While PBL offers a more expansive and adaptable educational experience, 
CBL focuses on experiential learning, providing a more immersive and practical training environment. The integration of 
these two methodologies can create a balanced educational experience, catering to the necessity of theoretical knowledge 
and hands-on clinical experience in gynecology residency training.

Instructional Technology Integration and Innovation in Gynecology 
Residency Training
The integration of instructional technology into gynecology residency training represents a significant advancement, 
improving the quality and efficiency of medical education. By utilizing innovative technologies, residency programs can 
enhance learning experiences, bridge knowledge gaps, and better prepare residents for real-world clinical scenarios. The 
following are some key approaches and innovations in the integration of instructional technology:

Simulation-Based Learning
Simulation technologies, including high-fidelity mannequins, virtual reality (VR), and augmented reality (AR), provide 
immersive and risk-free environments for residents to practice clinical skills and procedures, such as laparoscopic surgery 
or obstetric management. Simulation helps develop technical skills, decision-making, and teamwork in a controlled 
setting without putting patients at risk. It allows for repeated practice and exposure to rare or complex cases that residents 
may not encounter frequently.20,21

Table 2 (Continued). 

Teaching 
Method

PBL (Problem-Based Learning) CBL (Case-Based Learning)

Interdisciplinary 
Integration

Integrates knowledge from various disciplines, making it 
adaptable to complex clinical problems.

Focuses on specific cases, which can be valuable for in-depth 
knowledge in a particular clinical context.

Motivation Driven by real-world problems, enhancing learner 
engagement and intrinsic motivation.

Case-based learning motivates by demonstrating the practical 
challenges encountered in clinical practice.

Disadvantages

Time- 
Consuming

Requires significant time for self-directed learning and 

group discussions, potentially making time management 
challenging.

Relies heavily on case preparation, which can make teaching 

time more constrained and may limit deep exploration of 
complex issues.

Assessment 
Challenges

It can be difficult to assess individual learning outcomes as 
students’ independent study varies.

Assessment mainly relies on case discussions, which may 
neglect students’ knowledge in other areas.

Teacher 
Involvement

Teachers need to invest a lot of time guiding students 
through their self-directed learning process.

Requires careful preparation of clinical cases, and may not 
cover all relevant clinical scenarios.

Depth vs 
Breadth

Due to the broad scope of problems, learning depth may 
be limited in certain areas.

Focuses on specific cases, potentially overlooking 
comprehensive knowledge or interdisciplinary concepts.

Student 
Engagement

High student engagement, but there may be fatigue from 

the demands of self-directed learning.

High student engagement, but may lead to over-reliance on 

case discussions, reducing opportunities for independent 

learning.
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Flipped Classroom Model
The flipped classroom model involves residents learning theoretical content outside of class via online modules, lectures, 
or reading materials. In-class time is then used for active learning, such as case discussions, group problem-solving, and 
hands-on practice. This model allows for more interactive, focused, and personalized learning during class time. It can 
enhance residents’ problem-solving skills and encourage deeper engagement with the material.22,23

Mobile Learning (mLearning)
mLearning involves the use of mobile devices (smartphones, tablets) to access educational content, such as videos, 
articles, and quizzes, anytime and anywhere. This method offers flexibility and convenience, allowing residents to access 
learning materials on-the-go, improving knowledge retention, and enabling just-in-time learning.24,25

Artificial Intelligence (AI) and Machine Learning
AI can be used to create adaptive learning systems that personalize education based on residents’ progress. Machine learning 
algorithms can also help analyze clinical data, identify patterns in patient care, and improve diagnostic accuracy. AI-powered 
platforms provide tailored learning experiences for residents, enabling them to focus on areas where they need improvement. It 
also enhances decision-making by providing evidence-based recommendations and identifying subtle clinical patterns.26,27

The integration of instructional technology and innovation in gynecology residency training has the potential to 
significantly enhance learning outcomes, improve clinical skills, and provide residents with a comprehensive education. 
Technologies such as simulation, virtual patient encounters, mobile learning, AI, and data analytics offer diverse, flexible, 
and personalized approaches to residency education, bridging the gap between theoretical knowledge and clinical 
application. The combined use of these tools in conjunction with traditional educational methods, like PBL and CBL, 
creates a dynamic and effective learning environment for future gynecologists.

Discussion
This review constitutes the inaugural comprehensive study to explore the application of PBL and CBL in gynecology 
residency education. Utilising the term “abnormal uterine bleeding” as a case study, the review outlines educational 
modules and evaluates the value, challenges, and comparative differences of these two teaching models based on 
a comprehensive review of the extant literature. Furthermore, the study systematically analyses the application value 
of combining PBL and CBL with other emerging teaching models in gynaecology residency training.

PBL and CBL represent transformative paradigms in gynecology residency education, aligning pedagogical strategies 
with the dynamic, multifaceted demands of clinical practice. PBL fosters self-directed learning and critical thinking by 
immersing trainees in authentic, open-ended problems, while CBL bridges theoretical knowledge and clinical application 
through structured, patient-centered scenarios. Together, these approaches cultivate competencies in differential diag
nosis, procedural planning, and interdisciplinary collaboration—skills essential for managing conditions ranging from 
routine obstetric emergencies to complex oncologic cases.

The integration of PBL and CBL into residency curricula addresses longstanding gaps in traditional didactic models, 
particularly in nurturing adaptability and resilience amidst clinical uncertainty. However, their success hinges on 
deliberate implementation: faculty must be equipped to facilitate rather than direct learning, cases must evolve to reflect 
emerging challenges (eg, telemedicine, health equity), and assessments should prioritize competency milestones over rote 
knowledge. While challenges such as resource constraints and facilitator training persist, innovations like AI-generated 
cases, virtual simulations, and global health-oriented adaptations offer scalable solutions.

Ultimately, the value of PBL and CBL lies in their capacity to prepare gynecologists not merely as technicians but as 
thoughtful, patient-centered practitioners. By embedding iterative problem-solving into training, these methods empower 
residents to navigate evolving medical landscapes, advocate for vulnerable populations, and lead multidisciplinary teams. 
Institutions must champion these approaches through sustained investment in faculty development, technology integra
tion, and outcome-driven curricular reform. The future of obstetrics and gynecology education will be defined by its 
ability to balance innovation with evidence, ensuring trainees graduate not only competent but confident in their capacity 
to transform women’s health care globally.
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Conclusion
Based on the systematic review, PBL and CBL significantly outperform traditional teaching in gynecology residency 
training, enhancing clinical decision-making, differential diagnosis, and practical skills. PBL cultivates self-directed 
learning and critical thinking through open-ended problem-solving, while CBL bridges theoretical knowledge and 
clinical application via structured cases. Their integration balances deep analytical engagement with procedural profi
ciency. Successful implementation hinges on three pillars: rigorously designed authentic cases, faculty trained in 
facilitative guidance, and technology augmentation (eg, simulation/AI tools). Together, these approaches develop 
globally competent gynecologists equipped to navigate complexity with humanistic care, establishing them as core 
drivers of transformative specialty education.
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