Supplementary File 1: Detailed Results 
Table 1. Teaching role and experience among masterclass registrants (N = 92)
	Variable
	Category
	n (%)

	Current teaching role
	Yes
	69 (75.0%)

	
	No
	23 (25.0%)

	Teaching experience among respondents reporting experience
	0–5 years
	44 (63.8%)

	
	6–10 years
	15 (21.7%)

	
	>10 years
	10 (14.5%)


The registration pool was dominated by current educators, but it also included aspiring or not-yet-active educators. This supports the inclusion of both practicing and emerging medical educators in the intervention.


















Table 2. Teaching contexts and instructional methods reported by participants (N = 92)
	Domain
	Category
	n (%)

	Delivery modality
	In-person
	60 (65.2%)

	
	Online/Virtual
	19 (20.7%)

	
	Hybrid
	16 (17.4%)

	Common teaching method
	Didactic / Lecture-Based Methods
	54 (58.7%)

	
	Experiential/Hands-On Methods (e.g., labs, workshops)
	25 (27.2%)

	
	Small-Group Learning Formats
	25 (27.2%)

	
	Problem-Based Learning
	18 (19.6%)

	
	Assessment-Integrated Learning
	18 (19.6%)

	
	Collaborative & Interactive Learning
	14 (15.2%)

	
	Peer-to-Peer Learning
	12 (13.0%)

	
	Case-Based Learning
	10 (10.9%)


Lecture-based teaching was the dominant instructional method, although participants also reported substantial use of small-group, practical, problem-based, assessment-integrated, and collaborative approaches. This supports the broad applicability of the masterclass across diverse teaching contexts.












Table 3. Baseline teaching challenges and desired areas for improvement (N = 92)
	Domain
	Category
	n (%)

	Current challenge
	Difficulty simplifying complex concepts
	22 (23.9%)

	
	Lack of teaching resources
	21 (22.8%)

	
	Large class sizes
	14 (15.2%)

	
	Low student engagement
	11 (12.0%)

	
	Limited time / Time management
	9 (9.8%)

	
	Balancing clinical duties with teaching
	6 (6.5%)

	
	Inadequate IT skills
	5 (5.4%)

	
	Other
	1 (1.1%)

	Desired improvement area
	Using technology to teach effectively
	30 (32.6%)

	
	Improving learner engagement
	17 (18.5%)

	
	Improving content delivery
	13 (14.1%)

	
	Advancing subject knowledge
	13 (14.1%)

	
	Designing effective slides/materials
	10 (10.9%)

	
	Improving verbal delivery
	7 (7.6%)

	
	Giving feedback effectively
	1 (1.1%)

	
	Designing effective assessments
	1 (1.1%)


Baseline needs strongly justify the intervention content. The most common challenges—simplifying complex concepts, limited resources, large class sizes, and low engagement—map directly onto cognitive load management, active learning strategies, and technology-enhanced teaching emphasized in the masterclass.






Table 4. Knowledge and application readiness assessment (N = 18)
4A. Lowest-scoring knowledge items
	Knowledge item
	Correct (n/N)
	Accuracy (%)

	Deliberate practice requires all except
	6/18
	33.3%

	Cognitive load influenced by instructional design
	8/18
	44.4%

	Explaining a concept in own words
	8/18
	44.4%

	Affective domain classification
	10/18
	55.6%

	Interleaving definition
	12/18
	66.7%

	Metacognition
	12/18
	66.7%

	Bloom’s “analyzing” level
	13/18
	72.2%

	Germane cognitive load purpose
	15/18
	83.3%


4B. Highest-scoring knowledge items
	Knowledge item
	Correct (n/N)
	Accuracy (%)

	Labeling diagrams from memory
	18/18
	100.0%

	Dual coding principle
	18/18
	100.0%

	Active learning definition
	18/18
	100.0%

	Retrieval-based listing activity
	18/18
	100.0%

	Clinical application strategy
	18/18
	100.0%

	Cranial nerve learning strategy
	17/18
	94.4%

	Diagram reconstruction
	17/18
	94.4%

	Reducing intrinsic load
	16/18
	88.9%


Participants demonstrated strong mastery of applied instructional strategies but weaker performance in conceptual distinctions such as deliberate practice and instructional design–cognitive load relationships. These findings highlight partial conceptual understanding alongside strong applied knowledge.



Table 5. Readiness for implementation and perceived barriers (N = 18)
	Domain
	Category
	n (%)

	Strategy ready to implement
	Dual coding
	8 (44.4%)

	
	Chunking
	4 (22.2%)

	
	Retrieval practice
	4 (22.2%)

	
	Interleaving
	1 (5.6%)

	
	Metacognition
	1 (5.6%)

	Barrier to adoption
	Resources
	9 (50.0%)

	
	Time
	3 (16.7%)

	
	Faculty support/training
	3 (16.7%)

	
	Curriculum constraints
	2 (11.1%)

	
	Class size
	1 (5.6%)

	Area needing redesign
	Engagement
	9 (50.0%)

	
	Slides
	5 (27.8%)

	
	Labs/simulation
	2 (11.1%)

	
	Pre-class materials
	1 (5.6%)

	
	Assessment
	1 (5.6%)


Dual coding was the most commonly selected strategy for implementation. Resource constraints were the dominant barrier, followed by time and faculty support limitations. Engagement and slide design were the most frequently identified areas requiring redesign.








Table 6. Commitment-to-Change (CtC) intention categories (N = 18)
	CtC strategy category
	n coded references
	Interpretation

	Small-group/peer learning
	6
	Collaborative and discussion-based learning

	Retrieval practice/active recall
	5
	Use of recall questions and quizzes

	Slide redesign/dual coding
	4
	Improved visual-verbal alignment

	Active learning/engagement
	4
	Increased student participation

	Case-/problem-based learning
	4
	Application-focused learning

	Chunking/cognitive load management
	3
	Simplifying complex content

	Non-specific/uncodable
	3
	Vague or non-actionable responses

	Simulation/practical strategies
	1
	Use of practical or simulated teaching


Most CtC intentions aligned with masterclass content, although some responses lacked specificity. This highlights variability in the quality of articulated change intentions and supports the need for structured CtC guidance.
















Table 7. Four-week follow-up outcomes and implementation contexts (N = 12)
	Domain
	Category
	n (%)

	Implementation status
	Yes, I tried it
	9 (75.0%)

	
	Not yet, but plan to
	3 (25.0%)

	Continue/scale
	Yes
	11 (91.7%)

	
	No
	1 (8.3%)

	Teaching context
	Small-group teaching
	8 (66.7%)

	
	Large-group teaching
	8 (66.7%)

	
	Online/virtual teaching
	5 (41.7%)

	
	Skills-lab/practical teaching
	4 (33.3%)

	
	Assessment and feedback
	3 (25.0%)

	
	Peer-to-peer learning
	2 (16.7%)

	
	Simulation-based teaching
	1 (8.3%)

	
	Self-directed learning
	1 (8.3%)


Table 7B. Barriers and facilitators at follow-up
	Theme
	Frequency
	Interpretation

	Visuals/dual coding/materials
	3
	Facilitated implementation

	Active/group/case discussion
	3
	Enabled engagement

	Institutional calendar/no course
	2
	Delayed implementation

	Time constraint
	1
	Limited preparation

	Retrieval/active recall
	1
	Supported assessment

	Hands-on demonstration
	1
	Supported practical teaching


Implementation was primarily facilitated by practical teaching strategies and materials, while barriers were largely contextual (time, institutional constraints) rather than attitudinal.
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