Appendix

Table 1. Event Descriptions and Learning Objectives of the Entire ASCENT Curriculum
	Course Title
	Event Description
	Learning Objectives

	Diffusion of Innovation Theory: Application to Educational Leadership
	The workshop introduces the participant to theories of diffusion of organizational change and pertinent literature. The learning event will highlight the practices of leaders who guide change on an organizational level at educational institutions.
	a. Describe theories of diffusion of organizational change.
b. Apply these principles to design a safe-to-fail experiment addressing an important aspect of the participant’s practice.
c. Develop a strategy for durable change based on the results of the safe-to-fail experiment.


	Education Research – Introduction to Statistics/Qualitative Methodology
	The workshop provides an overview of simulation educational research, discussing study types, qualitative and statistical concepts, societal and funding support, and collaborative project design.
	a. Describe components of study design important for robust data collection.
b. Identify common barriers to statistical analysis and appropriate analyses for various scenarios.
c. Identify challenges in interpreting qualitative statistical data and strategies to avoid pitfalls.


	Adult Learning Theory: Shifting Focus from Teaching to Learning
	This workshop introduces adult learning principles and theories, focusing on their application to teaching strategies. Key areas include behaviorism, cognitive processing, constructivism, motivation, and self-regulation.
	a. Describe key theories related to adult learning.
b. Relate adult learning principles to current teaching practices.
c. Identify opportunities to adapt teaching strategies around adult learning principles.


	Learner Assessment and Giving Feedback
	This workshop explores formative and summative assessment and their role in medical education. Participants discuss validated tools and feedback delivery strategies to overcome challenges.
	a. Describe different forms of learner assessment.
b. Discuss feedback strategies such as Pendleton’s rules and the feedback sandwich, including benefits and limitations.
c. Identify challenges in feedback delivery and strategies to improve performance.


	Instructional Design and Instructional Evaluation (2 sessions)
	The session reviews key elements of instructional development and educational evaluation. Participants design instructional modules and plan effective evaluation strategies applicable to their institution.
	a. Identify major components of instructional development.
b. Create an instructional module for educational use.
c. Describe and apply best practices for evaluating instructional design.


	Curriculum Development Part 1 (Kern’s steps 1–3)
	Participants gain insight into the curriculum development process following Kern’s six steps, focusing on needs assessment, goal setting, and problem identification.
	a. Describe problem identification and strategies to achieve this.
b. Identify appropriate methods for needs assessments.
c. Develop goals and objectives aligned with Bloom’s taxonomy.


	Curriculum Development Part 2 (Kern’s steps 4–6)
	Building on Part 1, this workshop explores educational strategies, implementation, and evaluation methods, emphasizing continuous curriculum improvement.
	a. Identify educational strategies for various curricular goals.
b. Describe effective methods for curriculum implementation.
c. Identify evaluation strategies through discussion of simulation-based examples.


	Briefing and Debriefing
	The workshop highlights the importance of debriefing and briefing for learning, emphasizing psychological safety and effective engagement. Various debriefing models such as PEARLS and advocacy inquiry are discussed.
	a. Identify essential elements of a successful brief.
b. Describe debriefing methods and their appropriate use.
c. Develop a debrief template and strategies for effective facilitation.


	Application of Simulators to Surgical Education: Mannequin-based
	Participants explore how mannequin-based simulation supports learning in surgical education. The workshop covers implementation strategies and overcoming logistical challenges.
	a. Describe components of mannequin-based simulation.
b. Identify suitable local educational uses.
c. Discuss challenges and strategies for effective integration.


	Application of Simulators to Surgical Education: VR, Haptic, and Virtual Environments
	This session discusses the use of VR, haptic, and virtual simulations for surgical education. Challenges, safety, and implementation strategies are explored.
	a. Describe key components of virtual simulation environments.
b. Identify safety considerations and best practices.
c. Apply in situ simulation strategies to address local learning needs.


	Validity Evidence in Simulation
	This workshop explores the concept of validity evidence for surgical simulation, outlining key frameworks, common threats, and mitigation strategies.
	a. List and apply types of validity evidence to simulation.
b. Discuss their role in assessment and instruction.
c. Identify and reduce threats to validity in surgical training.


	Standardized Patients
	The workshop focuses on developing, implementing, and evaluating standardized patient (SP) scenarios for simulation-based education.
	a. Identify suitable scenarios for SP use.
b. Describe best practices for SP training and debriefing.
c. Develop and evaluate SP simulation cases.


	Practical Pearls on Proficiency-based Training
	This workshop provides strategies for implementing proficiency-based training (PBT) to enhance surgical performance and patient safety.
	a. Describe principles of proficiency-based training.
b. Explain its benefits in technical skills development.
c. Identify strategies to overcome challenges in PBT implementation.


	Competency Assessment in Simulation, Including Video-Based and Asynchronous Assessment
	This workshop introduces competency-based assessment tools and frameworks, including EPAs, with focus on learner and team evaluation in simulation settings.
	a. Describe components of competency-based assessment.
b. Integrate these assessments into educational or research contexts.
c. Discuss team-based assessment methods.


	In Situ Simulation and Virtual Simulations
	Participants review the concept and benefits of in situ simulation, focusing on safety, logistics, and implementation within real clinical environments.
	a. Describe components of in situ simulation.
b. Identify safety hazards and apply best practices.
c. Propose approaches for local implementation.


	Interprofessional and Interdisciplinary Simulation
	This workshop introduces principles of interprofessional and interdisciplinary team simulation, focusing on non-technical skills and validated assessment tools such as TeamSTEPPS.
	a. Articulate the value of interprofessional simulation.
b. Identify best practices for non-technical skill assessment.
c. Utilize self and team evaluation tools for debriefing.


	Simulation Center Accreditation
	This session outlines ACS-AEI accreditation standards for simulation centers and fellowships, covering application processes and resource requirements.
	a. Describe ACS-AEI accreditation standards.
b. Identify required resources for accreditation and renewal.
c. Outline fellowship accreditation standards and maintenance strategies.











Table 2a. Medical Education Theory pre- and post-sessions self-rated proficiency by session (Likert 1–5, 1= Extremely Proficient, 5= Not at all Proficient)



	Session
	Pre-session
 responses (n)
	Post-session 
responses (n)
	Median (IQR) Pre-session
	Median (IQR) Post-session 
	Mean (SD) pre-session
	Mean (SD) post-session 

	Diffusion of Innovation Theory: Application to educational leadership 
	63
	63
	5 [4-5]
	3 [2-3]
	4.19 (1.07)
	2.60 (0.773)

	Education Research – introduction to statistics/Qualitative Methodology 
	63
	63
	3 [3-4]
	2 [2-3]
	3.43 (1.10)
	2.78 (0.95)

	Learner assessment and giving Feedback 
	69
	69
	3 [2-4]
	2 [1-2]
	2.77 (1.08)
	1.94 (0.83)

	Instructional design and instructional evaluation (Session 1) 
	59
	60
	3 [2-4]
	2 [2-3]
	3.10 (1.34)
	2.24 (0.80)

	Instructional design and instructional evaluation (Session 2) 
	72
	72
	3 [2-4]
	2 [2-3]
	3.04 (1.18)
	2.28 (0.93)

	Curriculum Development (Kern’s steps 1-3) 
	69
	68
	3 [2-4]
	2 [1-2]
	2.91 (1.14)
	1.93 (0.81)

	Curriculum Development (Kern’s steps 4 – 6 
	45
	45
	3 [1-3]
	2 [1-2]
	2.56 (1.07)
	1.60 (0.65)



Table 2b. Summary of Pre-Session and Post-Session Responses by Rating Category for Medical Education Theory Sessions. 




	Session
	Pre-session
 responses (n)
	Post-session 
responses (n)
	% 1-2 pre
	% 1-2 post
	% 4-5 pre
	% 4-5 post

	Diffusion of Innovation Theory: Application to educational leadership 
	63
	63
	6.4%
	38.1%
	77.8%
	7.9%

	Education Research – introduction to statistics/Qualitative Methodology 
	63
	63
	12.7%
	34.9
	49.2%
	17.5

	Learner assessment and giving Feedback 
	69
	69
	33.3%
	76.8%
	27.5
	4.3%

	Instructional design and instructional evaluation (Session 1) 
	59
	60
	33.3%
	61.7%
	44%
	5%

	Instructional design and instructional evaluation (Session 2) 
	72
	72
	29.2%
	63.9%
	41.6%
	12.5%

	Curriculum Development (Kern’s steps 1-3) 
	69
	68
	36.2%
	82.4%
	33.3%
	5.9%

	Curriculum Development (Kern’s steps 4 – 6 
	45
	45
	33.4%
	91.1%
	13.3%
	0%


Table 3a. Simulation specific pre- and post-sessions self-rated proficiency by session (Likert 1–5, 1= Extremely Proficient, 5= Not at all Proficient)




	Session
	Pre-session
responses (n)
	Post-session 
responses (n)
	Median (IQR) Pre-session
	Median (IQR) Post-session
	Mean (SD) pre-session
	Mean (SD) post-session

	Briefing and Debriefing 
	51
	51
	3 [3-4]
	2 [2-3]
	3.39 (0.87)
	2.29 (0.67)

	Application of simulators to Surgical Education: Mannequin-based 
	51
	51
	3 [3-4]
	2 [1-2]
	3.18 (0.99)
	1.82 (0.62)

	Application of simulators to Surgical Education: VR, Haptic and Virtual Environments 
	39
	38
	4 [3-5]
	3 [2-3]
	3.85 (1.18)
	2.71 (0.13)

	Validity Evidence in Simulation 
	56
	56
	4 [3-5]
	2 [2-3]
	3.86 (0.98)
	2.23 (0.713)

	Standardized Patients 
	33
	33
	3 [2.5-3]
	2 [1-3]
	2.79 (0.60)
	1.91 (0.80)

	Practice Pearls on Proficiency Based Training 
	30
	30
	3 [3-4]
	2 [2-3]
	3.37 (0.809)
	2.4 (0.72)

	Competency assessment in simulation, including video based and asynchronous assessment 
	69
	68
	3 [2-4]
	2 [1-2]
	2.91 (1.14)
	1.93 (0.81)

	In-situ Simulation and Virtual Simulations 
	57
	57
	3 [3-4]
	2 [2-2]
	3.47 (1.08)
	2.09 (0.71)

	Interprofessional and Interdisciplinary simulation 
	18
	18
	3 [3-4]
	3 [2-3]
	3.33 (0.767)
	2.39 (0.77)

	Simulation Center Accreditation 

	21
	21
	4 [3-4.5]
	2 [2-2]
	3.86 (0.85)
	2.14 (0.47)


Table 3b. Summary of Pre-Session and Post-Session Responses by Rating Category for Simulation Specific Sessions 




	Session
	Pre-session
responses (n)
	Post-session 
responses (n)
	% 1-2 pre
	% 1-2 post
	% 4-5 pre
	% 4-5 post

	Briefing and Debriefing (3)
	51
	51
	7.9%
	70.6%
	47.1%
	5.9%

	Application of simulators to Surgical Education: Mannequin-based (1)
	51
	51
	15.6%
	88.2%
	31.4%
	0%

	Application of simulators to Surgical Education: VR, Haptic and Virtual Environments (2)
	39
	38
	7.7%
	34.2%
	61.6%
	13.2%

	Validity Evidence in Simulation (17)
	56
	56
	7.2%
	64.3%
	64.3%
	1.8%

	Standardized Patients (16)
	33
	33
	24.2%
	72.8%
	6.1%
	0%

	Practice Pearls on Proficiency Based Training (14)
	30
	30
	6.7%
	53.3%
	30%
	3.3%

	Competency assessment in simulation, including video based and asynchronous assessment (4)
	69
	68
	28.9%
	84.5%
	33.4%
	2.2%

	In-situ Simulation and Virtual Simulations (8)
	57
	57
	14.1%
	77.1%
	45.7%
	3.5%

	Interprofessional and Interdisciplinary simulation (11)
	18
	18
	5.6%
	44.5%
	27.8%
	0%

	Simulation Center Accreditation 
(15) 
	21
	21
	4.8%
	81%
	66.7%
	0%











Table 4. Results of Kruskal-Wallis tests comparing Likert items across position type.
	Item
	Resident (N=9) 
Mean (SD)

	Fellow (N=5),
Mean (SD)

	Faculty (N=3),
Mean (SD)

	p-value

	Overall, [I valued participating in the ASCENT program]
	4.3 (1.0)
	3.6 (0.9)
	2.7 (2.1)
	0.1617

	Overall, [The ASCENT program was relevant to my day-to-day job]
	4.2 (0.7)
	3.8 (0.5)
	2.7 (2.1)
	0.2974

	After completing the ASCENT program, I feel more confident [in simulation education research]
	4.3 (1.0)
	4.0 (0.7)
	3.7 (0.6)
	0.2453

	After completing the ASCENT program, I feel more confident [to develop a simulation instructional module at my institution]
	3.9 (1.1)
	3.8 (0.8)
	4.0 (1.0)
	0.9413

	After completing the ASCENT program, I feel more confident [to develop a simulation curriculum at my institution]
	4.0 (1.0)
	4.0 (0.7)
	4.0 (1.0)
	0.9781

	After completing the ASCENT program, I feel more confident [to assess a simulation curriculum]
	4.1 (0.9)
	4.2 (0.8)
	3.7 (0.6)
	0.4992

	After completing the ASCENT program, I feel more confident [in applying Briefing and Debriefing techniques with my trainees]
	4.3 (0.5)
	3.8 (1.3)
	4.7 (0.6)
	0.4916

	[I was or will be able to apply the knowledge learned in the ASCENT program to my current job]
	4.2 (0.7)
	3.6 (1.1)
	4.0 (1.0)
	0.5518

	[The ASCENT program gave me a sense of community within the surgical education community]
	3.4 (1.1)
	3.0 (1.6)
	3.7 (1.5)
	0.7812

	[The ASCENT program provided me with mentoring opportunities]
	3.1 (1.3)
	2.8 (1.3)
	3.7 (1.5)
	0.6404

	About the learning environment [The lectures chosen were appropriate for the learner groups]
	4.0 (0.7)
	4.6 (0.6)
	4.7 (0.6)
	0.1782

	About the learning environment [The learners were treated with respect throughout the ASCENT program]
	4.8 (0.4)
	4.8 (0.5)
	5.0 (0.0)
	0.6890

	About the learning environment [The ASCENT program curriculum was well organized]
	4.4 (0.7)
	4.4 (0.6)
	4.0 (1.7)
	0.9540

	About the learning environment [The group size of the ASCENT program was appropriate]
	4.4 (0.7)
	4.4 (0.6)
	4.3 (1.1)
	0.9578

	About the learning environment [The technical platform was successful in achieving a good learning environment]
	4.3 (0.7)
	3.0 (1.6)
	3.7 (1.5)
	0.2385

	[Overall, were you able to achieve these goals?]
	3.8 (0.7)
	3.8 (0.5)
	4.0 (1.7)
	0.7083





Table 5. Results of Mann-Whitney-Wilcoxon Test Comparing Likert Items Across Simulation Curriculum
	 
	No (N=7)
Mean (SD)
	Yes (N=10)
Mean (SD)
	p-value

	Overall, [I valued participating in the ASCENT program]
	3.6 (1.51)
	4.0 (1.2)
	0.5680

	Overall, [The ASCENT program was relevant to my day-to-day job]
	3.3 (1.5)
	4.2 (0.4)
	0.1831

	After completing the ASCENT program, I feel more confident [in simulation education research]
	3.9 (0.7)
	4.3 (0.95)
	0.1695

	After completing the ASCENT program, I feel more confident [to develop a simulation instructional module at my institution]
	3.7 (0.9)
	4.0 (0.9)
	0.4735

	After completing the ASCENT program, I feel more confident [to develop a simulation curriculum at my institution]
	4.0 (0.8)
	4 (0.9)
	0.9166
 

	After completing the ASCENT program, I feel more confident [to assess a simulation curriculum]
	3.9 (0.7)
	4.2 (0.9)
	0.2599

	After completing the ASCENT program, I feel more confident [in applying Briefing and Debriefing techniques with my trainees]
	4.0 (1.2)
	4.4 (0.5)
	0.6295

	[I was or will be able to apply the knowledge learned in the ASCENT program to my current job] 
	3.9 (1.1)
	4.1 (0.7)
	0.7533

	[The ASCENT program gave me a sense of community within the surgical education community]
	3.6 (1.3)
	3.2 (1.3)
	0.6168

	[The ASCENT program provided me with mentoring opportunities]
	3.4 (1.4)
	2.9 (1.2)
	0.4201

	About the learning environment [The lectures chosen were appropriate for the learner groups]
	4.6 (0.5)
	4.1 (0.7)
	0.1979

	About the learning environment [The learners were treated with respect throughout the ASCENT program]
	4.9 (0.4)
	4.8 (0.4)
	0.8248

	About the learning environment [The ASCENT program curriculum was well organized]
	4.1 (1.2)
	4.5 (0.5)
	0.8283

	About the learning environment [The group size of the ASCENT program was appropriate]
	4.3 (0.9)
	4.5 (0.5)
	0.8282

	About the learning environment [The technical platform was successful in achieving a good learning environment]
	3.6 (1.3)
	4 (1.3)
	0.4743

	[Overall, were you able to achieve these goals?]
	3.7 (1.1)
	3.9 (0.6)
	0.7896



Table 6. Results of Mann-Whitney-Wilcoxon Tests Comparing Likert Items Across Simulation Fellowship Program
	 
	No (N=12)
Mean (SD)
	Yes (N=5)
Mean (SD)
	p-value

	Overall, [I valued participating in the ASCENT program]
	3.8 (1.4)
	3.8 (1.1)
	0.7366

	Overall, [The ASCENT program was relevant to my day-to-day job]
	3.7 (1.2)
	4.2 (0.5)
	0.4900

	After completing the ASCENT program, I feel more confident [in simulation education research]
	4.3 (0.8)
	3.8 (1.1)
	0.4582

	After completing the ASCENT program, I feel more confident [to develop a simulation instructional module at my institution]
	4.0 (0.9)
	3.6 (1.1)
	0.5429

	After completing the ASCENT program, I feel more confident [to develop a simulation curriculum at my institution]
	4.2 (0.7)
	3.6 (1.1)
	0.3361

	After completing the ASCENT program, I feel more confident [to assess a simulation curriculum]
	4.2 (0.6)
	3.8 (1.3)
	0.7281

	After completing the ASCENT program, I feel more confident [in applying Briefing and Debriefing techniques with my trainees]
	4.3 (0.7)
	4.0 (1.2)
	0.7722

	[I was or will be able to apply the knowledge learned in the ASCENT program to my current job] 
	4.2 (0.6)
	3.60 (1.3)
	0.3960

	[The ASCENT program gave me a sense of community within the surgical education community]
	3.4 (1.3)
	3.2 (1.3)
	0.7457

	[The ASCENT program provided me with mentoring opportunities]
	3.3 (1.3)
	2.8 (1.3)
	0.5493

	About the learning environment [The lectures chosen were appropriate for the learner groups]
	4.3 (0.6)
	4.4 (0.9)
	0.6020

	About the learning environment [The learners were treated with respect throughout the ASCENT program]
	4.83 (0.39)
	4.80 (0.45)
	0.9365

	About the learning environment [The ASCENT program curriculum was well organized]
	4.3 (0.9)
	4.40 (0.6)
	0.8148

	About the learning environment [The group size of the ASCENT program was appropriate]
	4.4 (0.8)
	4.4 (0.6)
	0.8147

	About the learning environment [The technical platform was successful in achieving a good learning environment]
	3.8 (1.4)
	4.0 (0.7)
	1.000

	[Overall, were you able to achieve these goals?]
	3.8 (0.9)
	3.8 (0.5)
	0.9082




