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Background: Medical education is shifting from traditional lectures toward active, learner-centered approaches. Although case-based
learning (CBL) is widely used, there is limited practical guidance on how to implement structured, scalable Case-Based Resource
Sessions (CBRS) as a faculty-guided alternative to both lectures and resource-intensive problem-based learning (PBL).

Methods: This paper presents a practical five-step guide for implementing structured CBRS, developed over 5 years of iterative
experience in pathology and immunology courses at Southern Illinois University School of Medicine (=75 students per year).
Results: The guide includes: (1) defining learning objectives using Bloom’s taxonomy, (2) realistic case selection and development,
(3) session structuring with progressive disclosure, (4) skilled facilitation using interactive tools and Socratic questioning, and (5)
structured feedback and assessment. Key benefits observed include improved student engagement, knowledge retention, clinical
reasoning, and preparation for clinical rotations.

Conclusion: CBRS represent a valuable, resource-efficient addition to the medical curriculum. Challenges and best practices for
successful implementation are discussed to support educators in adopting this approach.
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Introduction

Medical education is undergoing a sustained transition from traditional lecture-based instruction toward more active,
learner-centered approaches.' Among these, case-based learning (CBL) has emerged as an effective strategy to promote
clinical reasoning, knowledge integration, and application of foundational sciences to clinical practice.” ™

Despite its widespread adoption and demonstrated effectiveness, there remains a critical gap in the literature. While
numerous studies have evaluated the outcomes of CBL,* ' there is limited practical guidance on how to systematically
design and implement structured, scalable case-based sessions within real-world medical curricula. Existing frameworks
often describe general principles but provide insufficient operational detail for educators seeking reproducible sessions
across courses and institutions.” This lack of structured implementation guidance can lead to variability in quality,
inconsistency in learning outcomes, and challenges in faculty adoption.

In this context, Case-Based Resource Sessions (CBRS) are recommended as a faculty-guided, structured, and scalable
adaptation of CBL. CBRS are defined here as whole-class or large-group sessions that use realistic clinical cases with
progressive disclosure and interactive tools (eg, polls, concept maps). Unlike traditional CBL reported in the literature,
CBRS emphasize scalability and consistent faculty guidance while remaining less resource-intensive than problem-based
learning (PBL), which typically involves small-group, student-driven inquiry.* This design positions CBRS as a practical
bridge between conventional lectures and resource-heavy PBL.

The aim of this manuscript is to provide a practical, theory-informed five-step framework for implementing CBRS.
The framework is grounded in established educational principles—including backward design (which prioritizes defining
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learning outcomes first), Bloom’s taxonomy (to target higher-order cognitive skills such as analysis and clinical reason-
ing), and active learning strategies—and has been refined over 5 years of iterative implementation in pathology and
immunology courses at Southern Illinois University School of Medicine.

The primary goals of CBRS—engaging learners, improving knowledge retention, promoting critical thinking, and
enhancing clinical decision-making—are supported by evidence from active-learning literature.” By simulating realistic
clinical scenarios that integrate pathophysiology, diagnosis, and management, CBRS help students transition from
classroom learning to clinical rotations and board examinations with greater confidence and competence. The interactive
nature of these sessions, supported by digital tools, further stimulates participation and collaborative learning in a low-
stakes environment.

Materials and Methods

This five-step guide was developed through 5 years of iterative implementation and continuous refinement of CBRS in
the pathology and immunology (M2) courses at Southern Illinois University School of Medicine (approximately 75
students per year). Cases were created from de-identified patient records and faculty clinical experience and were
progressively refined through annual student feedback surveys, faculty peer review, and quality improvement cycles. The
framework is grounded in established educational design principles, including:

e Backward design (Wiggins & McTighe, 2005), which prioritizes the definition of desired learning outcomes before
developing instructional activities and assessments;"’
e Bloom’s taxonomy'? (Anderson & Krathwohl, 2001),"* to ensure that learning objectives target higher-order
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cognitive skills such as “apply,” “analyze,” and “evaluate” rather than simple recall;
e Active learning principles, which have been consistently associated with improved knowledge retention, clinical

reasoning, and student performance compared with traditional lectures.’

Additional development elements included explicit alignment with course-level learning outcomes, integration across
disciplines (pathophysiology, diagnosis, and treatment), progressive refinement of case structure and facilitation strate-
gies, and adaptation to large-group teaching environments. This iterative, theory-informed process resulted in
a structured, reproducible, and scalable five-step model designed to enhance clarity, reproducibility, and practical utility
for medical educators.

Results

The Five-Step Framework for CBRS Implementation

The successful implementation of CBRS follows a structured five-step framework developed through iterative institu-
tional experience. Each step is designed to ensure clarity, reproducibility, and scalability while promoting higher-order
clinical reasoning.

Step I: Define Learning Outcomes

The process begins with clearly defined learning outcomes aligned with course objectives and institutional competencies.
Using Bloom’s taxonomy, outcomes prioritize higher-order cognitive skills (apply, analyze, evaluate) in the domains of
pathophysiology, diagnosis, and management. Rather than focusing solely on broad curricular goals, outcomes specify
what learners should be able to analyze, interpret, or apply during the session.

Step 2: Case Selection and Development

High-quality, clinically authentic cases are central to CBRS. Cases are developed through a systematic process: 1)
selection of a clinical topic aligned with the defined learning outcomes; 2) compilation of realistic, de-identified patient
data (history, physical examination, laboratory results, and imaging) drawn from institutional records and/or faculty
clinical experience; 3) structuring with progressive disclosure and embedded questions addressing pathophysiology,
differentials, diagnosis, and management; 4) ensuring diversity in patient demographics (age, sex, ethnicity,
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socioeconomic factors); and 5) iterative refinement through peer review by at least two faculty members to confirm
accuracy, appropriate complexity, and authenticity. Cases are calibrated to students’ knowledge level and formatted in
a USMLE-style structure.

Step 3: Structure the Session
A consistent session format enhances educational value and active engagement. The session follows a structured
sequence: 1) case introduction, 2) initial analysis by learners, 3) guided discussion with progressive disclosure of

information, 4) clarification of key concepts, and 5) summary and consolidation of learning points.

Step 4: Facilitation

Effective facilitation is essential for maintaining focus and promoting deep reasoning. The facilitator guides discussion
using Socratic questioning (eg, “What is the primary issue in this case?”, “What additional information is required?”,
“What are the alternative diagnoses?”), addresses misconceptions with rational explanations, and encourages broad
participation. Interactive tools such as audience response systems, polls, and concept maps are employed to enhance
engagement, particularly in large-group settings, while ensuring efficient time management.

Step 5: Assessment and Feedback Assessment
It is formative and integrated throughout the session. Immediate feedback is provided on learner responses, with explicit
discussion of the reasoning behind correct and incorrect answers. Key learning points are reinforced using tools such as
concept maps, flowcharts, or summary frameworks to consolidate knowledge and support long-term retention.'*

Box | summarizes the five recommended steps for implementing a successful CBRS.

Box | Step-by-Step Framework for Implementing Case-Based Resource Sessions (CBRS)

Step |: Define Learning Outcomes
® Establish clear, measurable learning outcomes aligned with course objectives
® Prioritize higher-order cognitive skills (eg, clinical reasoning, interpretation, decision-making), consistent with Bloom’s taxonomy

® Ensure alignment between learning outcomes and session activities

Step 2: Case Development

Design clinically authentic cases that reflect real-world scenarios

Align case content with defined learning outcomes

Include relevant components such as patient history, physical examination findings, laboratory data, and imaging
Structure cases to allow progressive disclosure of information

Incorporate key decision points to stimulate discussion and reasoning

Utilize multiple sources (eg, clinical experience, literature, board-style questions)

Refine cases iteratively based on faculty and learner feedback

Step 3: Structure the Session

® Introduce the clinical case and define the context

® Facilitate initial analysis by learners

Present information progressively to guide discussion
Encourage active participation through targeted questions

Clarify key concepts during the session

Conclude with a structured summary of essential learning points

(Continued)
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Box | (Continued).

Step 4: Facilitation
® Guide discussion while maintaining focus on learning objectives
® Encourage broad participation and engagement
® Use questioning strategies (eg, Socratic questioning) to promote critical thinking
o What is the primary issue in this case?
o What additional information is required?
o What are alternative diagnoses?
® Address misconceptions and reinforce correct reasoning
® |ncorporate interactive tools (eg, polls, audience response systems, concept mapping) when appropriate

® Manage time effectively to ensure completion of key objectives

Step 5: Assessment and Feedback

® Provide immediate, formative feedback during the session
® Discuss the rationale behind correct and incorrect responses

® Reinforce key learning points and clinical reasoning pathways

® Use visual summaries (eg, concept maps, flowcharts) to consolidate learning
°

Encourage reflection and deeper understanding

Discussion

This manuscript presents a structured, theory-informed five-step framework for implementing CBRS within medical
education. Rather than proposing an entirely novel pedagogical approach, the work offers a clear and operational
articulation of best practices that are often applied inconsistently across institutions. By integrating established educa-
tional principles such as backward design and Bloom’s taxonomy, the framework ensures that sessions are both
interactive and purposefully aligned with learning outcomes, thereby promoting higher-order clinical reasoning.

A key contribution of CBRS lies in its emphasis on scalability and practicality. Unlike traditional small-group PBL,
which is resource-intensive, or conventional CBL that may lack consistent structure in large-group settings, CBRS are
specifically designed as a faculty-guided, whole-class model that bridges lectures and more intensive active-learning
formats. This distinction makes the approach particularly feasible for integration into existing medical curricula.

To maximize the effectiveness of CBRS, educators should foster a safe learning environment that encourages open
dialogue and broad participation. Incorporating interdisciplinary perspectives and leveraging digital technologies—such
as audience response systems, polls, concept maps, and multimedia cases—can further enrich the learning experience and
maintain student engagement.

Nevertheless, implementing CBRS is not without challenges. Developing high-quality, authentic cases is time- and
resource-intensive, and effective facilitation requires skilled faculty. Some students may initially resist the shift from
familiar lecture-based formats. To overcome these barriers, institutions can establish shared case repositories, implement
faculty development programs focused on case writing and Socratic questioning, and introduce CBRS early in the
curriculum to help students become accustomed to this interactive method.

The framework presented here acknowledges that many individual elements of CBRS are already practiced in various
forms. Its primary value lies in providing a reproducible, scalable structure that can reduce variability in implementation
and support broader adoption across courses and institutions.

Limitations and Future Directions

This work is based on experiential implementation and iterative refinement within a single institution and does not
include formal quantitative evaluation of learning outcomes. Future research should rigorously assess the impact of
CBRS on student engagement, knowledge retention, clinical reasoning skills, and preparedness for clinical rotations.
Comparative studies with traditional lectures, standard CBL, and PBL would further strengthen the evidence base and
help refine the framework.

4 https: Advances in Medical Education and Practice 2026:17



Tobon

Conclusion
CBRS provide a structured, practical, and scalable approach to integrating CBL within medical curricula. By aligning

learning outcomes, case design, facilitation, and feedback, the proposed five-step framework offers a reproducible model

that enhances active learning and clinical reasoning.

Rather than representing a paradigm shift, this framework articulates best practices in a clear and operational manner,

supporting more consistent and effective implementation across courses and institutions. CBRS serve as a valuable

complement or alternative to traditional lectures and resource-intensive PBL, promoting greater student engagement,

knowledge retention, and preparation for clinical rotations.

Although implementation challenges remain, the benefits of CBRS make them a worthwhile addition to the evolving

medical curriculum and a useful tool in shaping competent future physicians.
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