Additional file 1

Questionnaire on the Perception and Acceptance of Virtual Reality (VR) Technology for Teaching and Learning Orthopaedic Procedures among Healthcare Personnel

Part 1: General Information of Respondents
1. Full name
2. Sex
☐ Male   
☐ Female   
☐ Prefer not to specify
3. Current year of study
      ☐ 5th year   
      ☐ 6th year   
      ☐ Others: __________
4. Field of study / Major (enter "-" if not applicable)
5. In which of the following ways have you previously used virtual reality (VR) technology? (Select all that apply)
☐ Used VR for learning in medical-related courses
☐ Used VR to practice procedural skills (e.g., surgery or simulated procedures)
☐ Used VR in non-medical disciplines (e.g., engineering, architecture, or others)
☐ Used VR for general educational purposes (e.g., learning via virtual platforms, virtual field trips)
☐ Used VR for entertainment only, but not for educational purposes
☐ Do not have any experiences using VR
☐ Others: __________
6. Experience with virtual reality-based learning (if any, please specify the number of years)

Part 2: Factors Influencing the Acceptance of Virtual Reality (VR) Technology for Teaching and Learning Orthopaedic Procedures among Healthcare Personnel
Rating scale
1 = Strongly disagree
2 = Disagree
3 = Neutral / No opinion
4 = Agree
5 = Strongly agree

1. Performance Expectancy
1.1 VR is useful for my learning.
1.2 Interactive features of the VR system, such as pop-up quizzes, help me learn more effectively.
1.3 Using VR enhances my retention and comprehension of the learning content.
1.4 This VR learning experience is as effective as, or more effective than, other digital learning tools I have used.
1.5 Learning through VR helps me develop procedural skills and perform them more effectively.
2. Effort Expectancy
2.1 The VR system is clear and understandable. I do not need a long learning period to use it.
2.2 VR helps me learn procedural skills easily. 
2.3 I find it easy to use VR for learning.
2.4 I find it easy to navigate and interact with the VR environment.
3. Social Influence
3.1 My classmates encourage the use of VR for learning.
3.2 Faculty members and instructors support the use of VR for learning.
3.3 In general, my department supports the use of VR for learning.
4. Facilitating Conditions
4.1 The faculty of medicine, or myself, have sufficient resources to use VR for learning.
4.2 I have the necessary knowledge to use VR for learning.
4.3 The VR system is not compatible with other platforms that I currently use. (reverse-scored item)
4.4 Having someone to assist me, or a user manual, would help me learn to use VR for learning more quickly.
5. Behavioural Intention to Use
5.1 I intend to use VR for learning soon.
5.2 I predict that I will use VR for learning shortly.
5.3 In certain situations, I would prefer to use VR for learning instead of other methods.
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In-depth Interview Schedule for Focus Group 

1. General Experience and Perception of the Technology
• Have you previously used VR for learning or other purposes (e.g., games, museums, AR)?
• What is your general view of VR technology (e.g., can technology from companies such as Meta genuinely support medical education)?
• Do you think VR has the potential to transform the landscape of learning?
• From your perspective as a learner, what are the drawbacks or limitations of VR?
2. Performance Expectancy
• In what ways is VR beneficial for learning and for practicing medical procedures?
• What might explain why some learners rated performance expectancy low (1–2) while others rated it high (4–5)?
• After viewing the VR material, did your actual performance differ from what you did after watching a video on a tablet?
• Is VR-based learning alone sufficient, or it still need additional hands-on practice?
3. Media Design and Interactive Features
• Are interactive features, such as pop-up quizzes embedded within the clips, beneficial for learning?
• Why do some learners like or dislike the pop-up quiz feature?
• Apart from the pop-up quiz, what additional features should be included (e.g., AI, chatbots, interactive 3D systems)?
4. Effort Expectancy
• Is the VR system and hardware clear and easy to understand, or it require a long time to learn?
• Why did some learners find it difficult to use (rating of 1), while others found it as easy as using a smartphone (rating of 5)?
• When getting started, is a user manual necessary, or an instructor guidance sufficient?
5. Social Influence
• To what extent, do classmates, instructors, or the department encourage the use of VR for learning?
• Apart from this course, have other courses in the faculty incorporated VR, AR, or simulation into teaching and learning?
• Does VR material genuinely add value, improve understanding of the content, or create a sense of excitement? If not, what are the reasons?
6. Facilitating Conditions
• Do the faculty of medicine or the learners have sufficient resources, equipment, or support systems for using VR?
• Are the current VR systems and content already being utilized to their full potential?
7. Behavioural Intention to Use in the Future
• After using this VR for learning, do you intend to use it again?
• What are the main reasons influence your decision using VR in the future?
• Which do you choose for learning between VR content and conventional video, and why?
8. Data Validation and Re-evaluation
• Does anyone want to revise your previously given ratings because of a misunderstanding of the questions?
• Does anyone want to confirm or validate the ratings you previously provided in the questionnaire?

