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ABSTRACT

Among final-year MBBS students, bedside teaching holds a central place in
developing clinical reasoning. However, when conducted in large groups of 25-30
students under a single faculty member, conventional case presentations tend to be
passive in nature and restrict individual assessment, direct questioning, and
meaningful feedback. The SNAPPS model (Summarize, Narrow, Analyze, Probe,
Plan, Select), introduced by Wolpaw et al. (2003)['], shifts to learner-centered
engagement, proven effective in surgery (Jain et al., 2019%; Seki et al., 20165]),
The present curriculum innovation project was designed to compare the SNAPPS
approach with conventional case presentation methods among Phase 3 Part 2
MBBS students attending the Surgery Department at Sarojini Naidu Medical
College, Agra.

Aim: To compare SNAPPS and case presentation as bedside teaching tools.
Objectives: (1) Introduce and compare methods; (2) Sensitize faculty/students; (3)
Assess performance/perceptions.

Methodology: Prospective, randomized crossover study (n=60 students; 2 groups
of 30). After sensitization and pretest 1, Group A received SNAPPS and Group B
traditional presentation (same student), followed by post-test 1 and Likert-scale
feedback. A 1-week washout preceded crossover (pretest 2 on new patient), post-
test 2, and repeat feedback. Faculty feedback was collected. Outcomes: Pre/post-
tests (MCQs/SAQs on reasoning); student/teacher perceptions. Analysis used
paired/independent t-tests, ANOVA, chi-square (SPSS; p<0.05). Ethics: IEC-
approved with informed consent.

Results: Mean age was 22.5 years; 58% male. SNAPPS yielded superior gains
(pre: 25.4+4.2 to post: 38.7£3.8; p<0.001) vs. traditional (24.84+4.5 to 28.2+4.1;
p=0.02). Between-group post-test difference: p<0.001. Feedback: 85% students
reported higher engagement/confidence with SNAPPS (>4/5 Likert); 82% noted
reasoning improvement. Faculty (n=5): 90% endorsed feasibility/time-efficiency.
>75% across metrics favoured SNAPPS.

Short-term outcomes: Full sensitization (60 students, 5 faculty); >75%
engagement/reasoning gains.

Intermediate: >75% performance improvement; high acceptance.

Long-term potential: Sustained gains; CBME integration.

Discussion: SNAPPS addressed core problems, enhancing reasoning (via
Narrow/Analyse), questioning (Probe) and feedback—outperforming passivity.
Crossover minimized bias; single-centre limits generalizability, but scalability
suits Indian settings. Aligns with literature, supporting active learning in
competency-based education.

Conclusion: SNAPPS is superior for surgical bedside teaching, boosting
reasoning, engagement, and satisfaction. Recommended for routine adoption,
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faculty training, and CBME curriculum to prepare residency-ready graduates.
Future multi-center trials warranted.
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INTRODUCTION

Bedside teaching has long served as the foundation of clinical training, assuming special importance during Phase 3 Part 2
of the MBBS program when learners shift from classroom theory to hands-on clinical work. In surgical disciplines, where
fast decision-making and sharp analytical thinking are indispensable, a robust bedside teaching approach is critical for
producing capable surgeons. Nevertheless, conventional case presentation formats carry inherent limitations that reduce
their educational effectiveness.

The Problem with Traditional Bedside Teaching:

At resource-limited teaching institutions such as Sarojini Naidu Medical College, Agra, bedside rounds commonly involve
a single faculty supervising batches of 25-30 students at a time. Such an unfavorable teacher-student ratio makes
individualized assessment and feedback practically impossible. In this setting, case presentations often reduce to
mechanical recitation of history, examination findings, and investigations, with little room for clinical reasoning or
differential diagnosis generation. Busy schedules leave faculty with minimal time for questioning, addressing student
uncertainties, or providing personalized guidance—all of which are essential to quality bedside learning.

Literature Evidence of Need for Change:

Wolpaw et al. (2003)!1 identified these limitations in outpatient education, noting traditional presentations promote rote
memorization rather than higher-order thinking. Their seminal work introduced SNAPPS (Summarize, Narrow, Analyze,
Probe, Plan, Select) as a structured learner-centered model that shifts responsibility to students for active clinical reasoning.

Subsequent studies validated SNAPPS across contexts:
Jain et al. (2019)® demonstrated improved clinical reasoning and case organization among surgical postgraduates (p<0.05).

Seki et al. (2016)"! showed diagnostic accuracy gains in Japanese medical students.
e Bokken et al. (2009)* systematic review confirmed learner-centered approaches enhance engagement and
decision-making skills.
e SNAPPS Model Components Address Surgical Competencies
The six-step structure directly maps to NMC Competency-Based Medical Education (CBME) surgical
outcomes!!:
Summarize: Concise history/exam synthesis (CBME: Case presentation).
Narrow: 2-3 prioritized differentials (Surgical diagnosis).
Analyze: Compare/contrast diagnostic features (Clinical reasoning).
Probe: Ask preceptor about uncertainties (Self-directed learning).
Plan: Evidence-based management strategies (Treatment planning).
Select: Self-study issue (Lifelong learning).

Institutional Context and Innovation Gap

At Sarojini Naidu Medical College, Phase 3 Part 2 surgical postings emphasize ward work but lack structured reasoning
tools. Current bedside teaching fails to prepare students for residency demands—independent case discussion,
multidisciplinary decision-making, and PG entrance requirements. The National Medical Commission emphasizes active
learning methodologies, yet surgical departments continue traditional formats.

Rationale for Crossover RCT Design
This curriculum innovation project addresses ACME 2025B priorities by implementing a prospective randomized
crossover trial. The design eliminates period/order effects while maximizing exposure (each student experiences both
methods). With 60 students, it provides statistical power to detect meaningful differences in reasoning gains, engagement
(>75% target), and faculty acceptance.

SNAPPS represents practical innovation—requiring no additional resources, scalable across departments, and aligned with
India's competency-based framework. This study tests its superiority for surgical bedside teaching, potentially transforming
assessment culture from passive observation to active clinical reasoning.

AIMS AND OBJECTIVES
Primary Aim:
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To compare the effectiveness of the SNAPPS model versus traditional case presentation as bedside teaching tools for
enhancing clinical reasoning and active engagement among Phase 3 Part 2 MBBS students in the Department of General
Surgery.

Primary Objectives:

1. To introduce and implement the SNAPPS model (Summarize, Narrow, Analyze, Probe, Plan, Select) as a
structured learner-centered teaching method during bedside sessions and compare its structured six-step process
with conventional case presentations.

2. To sensitize faculty and students to the SNAPPS model through targeted workshops, ensuring 100% awareness
and competency in its application among 5 faculty members and 60 Phase 3 Part 2 MBBS students.

3. To assess cognitive domain improvements by measuring pre- and post-intervention changes in clinical reasoning
skills (differential diagnosis formulation, analytical thinking) using validated MCQ/SAQ tests, targeting >75%
students showing statistically significant gains (p<0.05).

METHODOLOGY
Study Design Type: Prospective, randomized, controlled crossover study

Duration: 12 weeks (November 2025—January 2026)

Setting: Department of General Surgery, Sarojini Naidu Medical College, Agra

Sample Size: 60 Phase 3 Part 2 MBBS students (2 groups % 30 students each)
Randomization: Batch-wise allocation (Group A: Batches 1,3,5; Group B: Batches 2,4,6)
Study Population and Inclusion Criteria

Participants: All Phase 3 Part 2 MBBS students posted in surgical wards

Inclusion: Regular attendees, willing to participate, informed consent given

Exclusion: Absent during intervention weeks, incomplete data

Ethical Considerations
o Institutional Ethics Committee approval obtained
e Informed written consent from students and faculty
e Data confidentiality maintained (coding system)
e Right to withdraw at any stage

Detailed Procedure

Phase 1: Sensitization (Week 1)
e I-hour interactive workshop for 60 students + 5 faculty
e SNAPPS demonstration using sample surgical case (acute abdomen)
e  Pre-test assessment (10-item MCQ/SAQ on clinical reasoning)

Phase 2: First Intervention (Week 2)
Patient Case 1 (Appendicitis) — History taken by both groups

1
Group A (n=30): SNAPPS Model (15 min/case)

Group B (n=30): Traditional Case Presentation (15 min/case)

!

Post-test 1 + Student Feedback Form 1 + Faculty Observation

Phase 3: Washout Period (Week 3)
No intervention (routine ward duties)

Phase 4: Crossover Intervention (Week 4)

Patient Case 2 (Cholecystitis) — History taken by both groups
!

Group A (n=30): Traditional Case Presentation

Group B (n=30): SNAPPS Model
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!
Post-test 2 + Student Feedback Form 2 + Faculty Observation

e  SNAPPS Implementation Protocol
Summarize: 1-minute case synopsis
Narrow: 23 differential diagnoses
Analyze: Compare/contrast key features
Probe: 1-2 questions to preceptor

Plan: Investigation + management strategy
Select: Self-reading topic for next session

Data Collection Tools

1. Cognitive Assessment (Pre/Post-Tests)

10-item instrument (5 MCQs + 5 SAQs)

Domains: History synthesis (20%), Differentials (30%), Reasoning (30%), Management (20%)
Scoring: 100 marks total; Cronbach's o = 0.82 (pre-validated)

2. Student Feedback Questionnaire (Likert Scale)

Item Strongly Disagree(2) Neutral(3) | Agree (4) Strongly
Disagree (1) Agree (5)

SNAPPS improved my reasoning X X X X X

I felt more engaged X X X X X

Comfortable asking questions X X X X

Prefer SNAPPS over traditional X X X X X

3. Faculty Observation Checklist

e Case organization (0-5)
Differential diagnosis quality (0-5)
Questioning ability (0-5)
Management planning (0-5)
Overall interaction quality (0-5)

4. Faculty Feedback Form
e Ease of implementation (1-5)
e Time efficiency (1-5)
e Student engagement observed (1-5)
e Recommendation for routine use (Yes/No)

Data Analysis Plan
Primary Outcome: Pre-post test score improvement
*  Paired t-test: Within-group (SNAPPS vs Traditional)
* Independent t-test: Between-group post-intervention scores

Secondary Outcomes: Likert scores, Faculty ratings
*  Wilcoxon signed-rank test: Non-parametric
*  ANOVA: Repeated measures across time points
»  Chi-square: Categorical acceptance rates

Statistical Software: SPSS v.25
Significance: p<0.05; Effect size: Cohen's d
Power: 80% (a=0.05, expected difference 15%)

RESULTS
*  Participant Characteristics
*  Total enrolled: 60 Phase 3 Part 2 MBBS students
*  Demographics: Mean age 22.4 + 1.2 years; Males 34 (57%), Females 26 (43%)
*  Attendance: 100% completion rate across both intervention cycles
*  Faculty observers: 5 surgeons (mean experience 8.2 years)
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Primary Outcome: Clinical Reasoning Scores

Table 1: Pre- and Post-Test Performance

Group/Phase Pre-Test Mean = SD | Post-Test Mean + SD Mean Gain Paired t-test (p-
(n=60) (n=60) value)
SNAPPS (Cycle 1) 264+473 39.8+3.9 +13.4 t=15.2, p<0.001
Traditional (Cycle 1) 25.8+4.1 29.2+4.0 +3.4 t=2.8, p=0.008
SNAPPS (Cycle 2) 27.1+4.5 40.2+4.0 +13.1 t=14.8, p<0.001
Traditional (Cycle 2) 263+4.2 29.8+3.8 +3.5 t=3.1, p=0.004
*  Between-Group Comparison (Post-Test Scores)
*  SNAPPS: 40.0 £ 3.9 vs Traditional: 29.5 + 3.9
* Independent t-test: t=16.8, p<0.001, Cohen's d=2.1 (large effect)
Table 2: Domain-Wise Improvement (SNAPPS vs Traditional)
Domain SNAPPS Gain % Traditional Gain % p-value
Differential Diagnosis 78% 1 22% 1 p<0.001
Clinical Reasoning 82% 1 18% 1 p<0.001
Management Planning 75% 1 25% 1 p<0.001
Case Synthesis 68% 1 32% 1 p=0.002

Secondary Outcomes: Student Feedback (5-point Likert Scale)

Table 3: Student Perceptions (n=60 per cycle)

Statement SNAPPS Mean + SD Traditional Mean + SD Wilcoxon p-value

"Improved my clinical | 4.6 + 0.6 29408 p<0.001

reasoning"

"Felt more engaged" 4.7+0.5 3.1+0.7 p<0.001

"Comfortable asking | 4.5+ 0.7 2.7+0.9 p<0.001

questions"

"Prefer this method" 4.8+04 24+0.8 p<0.001
Preference Rate: 88% students preferred SNAPPS (3*=45.2, p<0.001)
Faculty Assessment (Observation Checklist, n=5)

Table 4: Faculty Ratings During Sessions

Parameter (0-5 scale) SNAPPS Mean + SD Traditional Mean + SD p-value

Case Organization 4.7+0.3 32+04 p<0.001

Differential Quality 4.6+04 2.8+0.5 p<0.001

Questioning Ability 4.8+0.2 23+0.6 p<0.001

Management Planning 45+04 3.0+ 0.5 p<0.001

Interaction Quality 4.7+0.3 29+04 p<0.001
Faculty Feedback: 90% rated SNAPPS "Highly Feasible"; 100% recommended routine use

ACME Outcome Targets Achievement

Target Outcome Target (>75%) Achieved

Student Sensitization 60 students 100%

Faculty Sensitization 5 faculty 100%

Reasoning Improvement >75% 87%

Engagement Increase 75% sessions 87%

Method Acceptance >75% faculty/students 89%
DISCUSSION

Interpretation of Key Findings
Findings from this prospective randomized crossover trial offer strong evidence that the SNAPPS model is markedly more
effective than conventional case presentations in building clinical reasoning skills among Phase 3 Part 2 MBBS students.
The 13.4-point mean gain with SNAPPS (vs 3.4 points traditional; p<0.001) and large effect size (Cohen's d=2.1) confirm
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its superiority across all cognitive domains—particularly differential diagnosis formulation (78% improvement) and
analytical reasoning (82%). These gains align with NMC CBME surgical competencies (SG1.2: differential diagnosis;
SG2.3: management planning), directly addressing the identified gap in large-group bedside teaching.

Student feedback (4.6—4.8/5 Likert scores) and faculty ratings (4.5—4.8/5) demonstrate high acceptability, with 88% student
preference and 90% faculty endorsement. The "Probe" step uniquely fostered questioning (previously limited in 1:25-30
settings), transforming monologues into interactive dialogues—critical for residency preparation.

Comparison with Existing Literature

Consistency with Foundational Studies:

Wolpaw et al. (2003)! reported similar reasoning gains in outpatient settings; our surgical context extends applicability to
acute specialties. Jain et al. (2019)?! found comparable improvements among postgraduates (p<0.05); we confirm benefits
at undergraduate level.

Novel Contributions:
Crossover design eliminates sequence effects, strengthening causality claims beyond parallel-group studies (Seki et al.,
2016)81,

*  Surgical focus fills a gap—most SNAPPS research targets internal medicine.

* Indian context validates cross-cultural scalability (vs Japanese adaptation by Seki).

Strengths of the Study
*  Methodological rigor: Randomization, crossover, validated tools (0=0.85), blinded scoring (k=0.82).
*  Practical relevance: 15-minute sessions fit busy surgical wards; no additional resources required.
»  Comprehensive outcomes: Cognitive (tests) + affective (Likert) + feasibility (faculty ratings).
*  ACME target exceedance: All >75% benchmarks achieved (sensitization 100%, reasoning 87%).

Limitations
*  Single-center: Sarojini Naidu Medical College findings require multi-institutional validation.
*  Short-term: 4-week intervention; longitudinal retention untested.
»  Faculty bias: Same 5 surgeons rated both methods despite training.

Hawthorne effect: Sensitization may inflate initial SNAPPS gains.
Implications for Curriculum Innovation

Immediate (SNMC Surgery Dept.):

* Monthly SNAPPS ward rounds (alternate weeks)
* Faculty champions (1 per batch)

* Formative assessment integration

Medium-term (Institutional):

Quarterly SNAPPS workshops across 12 clinical departments
OSCE station development (SNAPPS case presentation)
CBME logbook inclusion (SG competencies mapping)

Long-term (National):
SNAPPS addresses NMC's active learning mandate, scalable for 600+ medical colleges. Effect size (d=2.1) supports

nationwide faculty development programs.

Barriers and Solutions

Barrier Solution

Faculty resistance Train-the-trainer model
Time constraints 15-min protocol validated
Student anxiety Gradual implementation
Assessment burden Rubric-based (5 parameters)

e Unanswered Questions and Future Research

*  Longitudinal RCT: 6-month follow-up across residency transition.
*  Multi-specialty trial: Medicine, OBGYN, Pediatrics (n=200).

» Digital SNAPPS: Video recordings for asynchronous feedback.

*  Cost-effectiveness: Faculty time vs. outcome gains analysis.
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Theoretical Framework Alignment

SNAPPS embodies constructivist learning theory—knowledge construction through active inquiry (Probe/Select steps).
Miller's Pyramid progression is accelerated: "knows" — "knows how" — "shows" via structured reasoning. Vygotsky's
Zone of Proximal Development is operationalized through faculty scaffolding during Analyze/Plan phases.

Clinical Relevance: Superior differentials (78% gain) translate to fewer diagnostic errors in internship. Questioning culture
(4.5/5 comfort) prepares multidisciplinary team communication—reducing surgical morbidity.

This study positions SNAPPS as a pragmatic solution for India's competency-based surgical education crisis, with
immediate implementability and compelling statistical foundation.

CONCLUSION

The SNAPPS model demonstrates clear superiority over traditional case presentations as a bedside teaching tool for Phase
3 Part 2 MBBS students in surgical settings. This prospective randomized crossover study achieved all ACME targets with
robust statistical significance:

Key Results Summary:

*  Cognitive gains: 13.4-point improvement (SNAPPS) vs 3.4 points (traditional); p<0.001; Effect size d=2.1

*  Student preference: 88% favor SNAPPS (4.6-4.8/5 Likert)

*  Faculty endorsement: 90% recommend routine use

»  Target achievement: Sensitization (100%), Reasoning (87%), Engagement (85%)

* In essence, the SNAPPS framework converts one-sided case recitations into active, reasoning-driven
conversations. It directly addresses the challenges posed by the 1:25-30 teacher-student ratio while aligning with
NMC CBME surgical competencies (SG1.2, SG2.3).

Recommendations for Implementation
* Immediate Action (SNMC Surgery Department):
*  Adopt SNAPPS for weekly ward rounds (15-minute sessions)
e Train 2 faculty champions for peer training
* Incorporate into ward leaving assessment (formative rubric)

Institutional Integration:
*  Quarterly workshops (all 12 clinical departments)
*  OSCE station: "SNAPPS case presentation” (10 marks)
*  CBME logbook: SNAPPS sessions (minimum 5/case)

ACME Curriculum Innovation Deliverables:
*  >75% outcome targets achieved (87—100%)
*  Practical, scalable methodology (no extra resources)
* CBME alignment verified
»  Faculty development model established
*  Research output generated (publication-ready)

Long-term Impact:

SNAPPS prepares students for residency demands—independent case discussion, multidisciplinary communication, and
evidence-based planning. The model's cross-cultural validation (India, Japan, USA) and large effect size support national
scalability across 600+ medical colleges.

Final Statement: This curriculum innovation project confirms SNAPPS as the optimal bedside teaching tool for surgical
education, ready for immediate SNMC adoption and NMC endorsement as a CBME best practice. Future multi-center
implementation will establish it as India's gold standard for active learning in clinical rotations.
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