Title of Study: Beyond the Lecture: Virtual Reality Simulation Enhances Knowledge Retention and Clinical Competence in Undergraduate Nursing Education
Supplementary File 1: Learner Perception and Satisfaction Questionnaire
Purpose of the Questionnaire
This questionnaire was developed by the research team to evaluate undergraduate nursing students' perceptions and satisfaction following participation in Virtual Reality (VR)-based simulation learning. The questionnaire was developed after an extensive review of the literature on virtual reality simulation in nursing education and was reviewed by five experts in nursing education and simulation for content validity. A pilot study was conducted to assess clarity, comprehensibility, and feasibility before implementation.
Instructions to Participants
Dear Participant,
This questionnaire aims to understand your experiences after participating in the Virtual Reality simulation session.
There are no right or wrong answers.
Please respond honestly based on your own experience.
Your responses will remain confidential and will be used only for research purposes.
Response Scale
	Score
	Response

	1
	Strongly Disagree

	2
	Disagree

	3
	Neutral

	4
	Agree

	5
	Strongly Agree



Section A: Participant Information
	Item
	Response

	Participant ID
	__________

	Age (in completed years)
	______

	Gender
	□ Male □ Female □ Prefer not to say

	Previous experience using Virtual Reality technology
	□ Yes □ No

	Previous participation in simulation-based learning
	□ Yes □ No

	Previous certification/training in CPR
	□ Yes □ No

	Previous experience performing IV cannulation on patients or mannequins
	□ Yes □ No



Section B: Learner Perception towards Virtual Reality Simulation
Please indicate your level of agreement with each statement.
	No.
	Statement
	1
	2
	3
	4
	5

	1
	The VR session was engaging and interactive.
	□
	□
	□
	□
	□

	2
	The VR environment resembled real clinical practice.
	□
	□
	□
	□
	□

	3
	VR simulation helped me understand clinical concepts better than traditional teaching.
	□
	□
	□
	□
	□

	4
	The learning objectives were clearly achieved through VR simulation.
	□
	□
	□
	□
	□

	5
	The VR activities improved my understanding of CPR procedures.
	□
	□
	□
	□
	□

	6
	The VR activities improved my understanding of intravenous cannulation.
	□
	□
	□
	□
	□

	7
	VR simulation helped me remember important procedural steps.
	□
	□
	□
	□
	□

	8
	The immersive learning environment improved my concentration.
	□
	□
	□
	□
	□

	9
	VR simulation increased my confidence in performing nursing procedures.
	□
	□
	□
	□
	□

	10
	The opportunity to repeat procedures improved my learning.
	□
	□
	□
	□
	□

	11
	Immediate feedback during VR enhanced my learning experience.
	□
	□
	□
	□
	□

	12
	VR simulation encouraged active participation during learning.
	□
	□
	□
	□
	□

	13
	VR simulation enhanced my clinical decision-making abilities.
	□
	□
	□
	□
	□

	14
	VR simulation improved my readiness for real clinical practice.
	□
	□
	□
	□
	□

	15
	Overall, VR simulation is an effective method for nursing education.
	□
	□
	□
	□
	□




Section C: Learner Satisfaction
Please indicate your agreement with the following statements.
	No.
	Statement
	1
	2
	3
	4
	5

	16
	I was satisfied with the overall VR learning experience.
	□
	□
	□
	□
	□

	17
	The VR equipment was comfortable to use.
	□
	□
	□
	□
	□

	18
	The instructions provided before the VR session were clear.
	□
	□
	□
	□
	□

	19
	The VR system was easy to operate.
	□
	□
	□
	□
	□

	20
	The quality of graphics and simulation enhanced learning.
	□
	□
	□
	□
	□

	21
	I would like VR simulation to be included in future nursing courses.
	□
	□
	□
	□
	□

	22
	I would recommend VR simulation to other nursing students.
	□
	□
	□
	□
	□

	23
	Overall, I am highly satisfied with VR-based learning.
	□
	□
	□
	□
	□



Section D: Technical Experience
Please indicate your agreement.
	No.
	Statement
	1
	2
	3
	4
	5

	24
	I experienced technical difficulties while using the VR system.
	□
	□
	□
	□
	□

	25
	Technical issues affected my learning experience.
	□
	□
	□
	□
	□



Section E: Open-ended Questions
1. Which aspect of the VR simulation contributed most to your learning? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
2. What challenges did you experience while using the VR system? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
3. What suggestions would you make to improve VR-based nursing education? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________


Scoring Procedure
The learner perception and satisfaction questionnaire consists of 25 items rated on a five-point Likert scale, ranging from 1 (Strongly Disagree) to 5 (Strongly Agree). Higher scores indicate more positive perceptions and greater satisfaction with VR-based learning. Negatively worded items (Items 24 and 25) should be reverse-scored before calculating the total score. The total questionnaire score ranges from 25 to 125, with higher scores reflecting greater acceptance, perceived usefulness, engagement, confidence, and satisfaction with VR simulation.
Psychometric Properties
The questionnaire was developed by the research team following an extensive review of the literature on virtual reality simulation in nursing education. Content validity was established through evaluation by five experts in nursing education and simulation, yielding a Content Validity Index (CVI) of 0.91. Internal consistency reliability demonstrated good reliability, with a Cronbach's alpha coefficient of 0.87.

