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Recommended Use:

These guidelines are intended to help health professions education programs
thoughtfully plan, implement, evaluate, and sustain virtual reality (VR) learning
experiences. They may be used by educators, simulation professionals, program leaders,
technology teams, accessibility specialists, and other partners involved in curricular
decision-making and VR implementation.

Users may apply the guidelines to:

e Assess whether VR is an appropriate instructional approach for an identified
educational need.

e Plan a new VR initiative or review an existing program.

o |dentify strengths, gaps, resource needs, and priorities across the key domains.

e Support collaborative planning among academic, simulation, technology, accessibility,
administrative, and risk-management teams.

e Guide ongoing evaluation and continuous improvement.

Begin with the curricular and pedagogical alignment section to clarify learner needs,
desired outcomes, and the educational value of VR. Then review the remaining domains
based on your program’s stage of development and local context. The tables throughout
the document may be used as discussion guides, planning prompts, or informal self-
assessment tools.

These guidelines are intended as flexible, evidence-informed guidance rather than a one-
size-fits-all checklist. Recommendations should be adapted to the learners served,
institutional policies, available resources, technology infrastructure, program goals, and
applicable accreditation or regulatory requirements.
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VR Curricular Integration Framework- Executive Summary

m CORE COMPETENCIES PRIMARY PURPOSE

Curricular and
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Ensures VR experiences
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Curricular and Pedagogical Alignment

FOCUS AREA KEY ELEMENTS PURPOSE

. Competencies « Cognitive, . S .
Aligns VR activities with
Learnmg Situational Psychomotor, r(? ram outcormes and
Objectives & awareness and Affective program o
High-rick decisions Domains accreditation and regulator
Outcomes gh-risk " needs
Change in condition
. Cognitive load  « Meaningful Ensures VR supports learner
Instructional management advancement progression and knowledge
Design Scaffolding application
Intentional fit
Curriculum Placement within courses Embeds VR as a purposefu|
. Sequencing component of the learning
Integrat'on Mapping to curricular goals pathway
Educational Learner needs Targets VR use where it adds
Gap Readiness measurable value
o . Opportunities for skill acquisition
Identification
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Faculty and Learner Preparation Requirements

EDUCATIONAL
FOCUS

PREPARATION
REQUIREMENTS

IMPLICATIONS

Technical fluency e
H Supports smooth facilitation
Facu“y Skills Scenario navigation b
) and learner engagement
Coaching
Monitoring
Prebriefing and debriefing
L Headset fit Reduces cognitive load and
earner Controller use increases confidence
Orientation Menu navigation
Practice sessions
Disabilities
Accessibility & Lgnguage needs Ensures equitable participation
. Digital literacy
Inclusion Adaptive controllers
psycho|ogica| Motion sensitivity
2 Physical Seizure history Protects learners and reduces
Clear boundaries discomfort
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Motion sickness mitigation strategies
Learning Objectives
. Behaviors Promotes focused learning and
Expectations Assessment criteria outcome alignment
Role of VR
Learning Prebriefing
. Reflective mindset Maximized knowledge
ExPeFta.tlons Confidentiality retention and clinical
Debrlef'ng reasoning
preparation
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Accessibility & Equity Considerations

ACCESSIBILITY
BARRIER STRATEGY

Mobility

Limited mobility

Seated simulation options

Motor Function

Difficulty using controllers

Adaptive or alternative controllers

Impairment

High contrast

Visual Color blindness . Larg.er text
e Audio descriptions
* Captions
Auditory Difficulty hearing e Transcripts
e Visual alerts
. . e Clear instructions
Cognitive Learning needs . Scaffolded tasks
Motion . e Short sessions
e . Cybersickness ¢ Frequent breaks
sensitivity « Seated mode

Digital Literacy

Limited experience

Orientation
Practice

Multilingual captions

Language Language barriers + Multilingual instructions
* Adjustable audio
Sensory Sensitivity to stimuli » Brightness
* Haptics
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Technology Infrastructure and System Requirements

TECHNOLOGY
REQUIREMENTS PURPOSE

Headsets
Hardware & gfwra]:rci):erztations Ensures reliable operation
Equipment Calib?ati?)n and accurate assessment
Updates
Headset fit
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Content Practice sessions prevents disruption
Cloud-based content
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Planning management » Routine calibration implementation
Storage
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Virtual Reality Debriefing

DEBRIEFING
KEY ELEMENTS PURPOSE

Reflection

Structural Performance data Promotes deeper learning

Approach Decision analysis and clinical reasoning
Framework alignment
Learning outcomes .

Purposeful 9 Reinforces competency

. Expectations
Debrief development

Knowledge application

Key Questions
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Emotional responses
Stress processing

Builds self-awareness and
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Use of Metrics

Dashboards
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Time to action
Replay features

Provides objective data to
guide reflection
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Program Evaluation and Continuous Improvement

EVALUATION
FOCUS MEASURE & PROCESS PURPOSE

Competency & Curriculum alignment . .
. Ensures reliable operation
Outcome Regulatory requirements
M : Accreditation standards and accurate assessment
apping

Rubrics
Learner Observational tools Maintains consistency and
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VR tri . .
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Budgeting and Financial Sustainability

FINANCIAL
KEY ELEMENTS PURPOSE
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Policies, Procedures, and Risk Management

m KEY ELEMENTS PURPOSE

e VR section in P & P manual

Policies &

Acceptable use

Ensure compliance with
institutional, regulator, and

Procedures Data privacy "
Equipment checkout/loaning accreditation standards
Physical safety briefings
Safety Psychological safety protocols Protects learners and reduces
Protocols Environmental controls risk of injury

Motion sensitivity screening

Data Security

Secure data management
Privacy safeguards
IT security assessments

Prevents breaches and
protects sensitive information

Equipment Damag§ pre\{enUon Preserves institutions
p . Theft mitigation resources and reduces
rotection Inventory tracking replacement costs
Contingency Failure protocols Maintains instructional flow
. Backup devices . . . .
Planning Workflow continuity during technical disruptions
Compliance Standardlzeo! procedures Demonstrates adherence to
o iah Documentation national standards and
versight Audit readiness accreditation expectations
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Virtual Reality Curriculum Integration Guidelines

Excitement surrounding new technology and innovative pedagogical approaches often
lead programs to dedicating resources of personnel, time, and equipment before fully
considering learner needs, curricular integration, implementation or evaluation
strategies. A needs assessment can identify educational gaps and ensure that Virtual
Reality (VR) content aligns with learner needs, curricular objectives, and program
outcomes.

Prior to utilizing limited resources, it is recommended that an education plan be
established to determine the goals of the VR technology in the educational program
(Fitzgerald, et al. 2024). The educational plan should determine the amount of time
needed for the Immersive VR session. The plan should include ample time for orientation
to the VR equipment, prebriefing on the case, the case scenario, and ample time for
debriefing (Digregorio, et al. 2025; Decker, et al., 2025; Persico, et al., 2025 ). Learners need
to be comfortable with the equipment prior to immersion in a case scenario to ensure
that the VR headsets and hand controls do not interfere with the learning in the case.

Curricular and Pedagogical Alignment

Mapping the VR scenarios with the learning outcomes, instructional design, and the
cognitive/ psychomotor/ affective domains of the learning experiences ensures that the
VR session aligns with curricular needs (Deckers, et al., 2021). It is essential not to use VR
just for the sake of implementing a new technology. The planned VR session must fit
intentionally into the curriculum and support the learner’'s knowledge on the topic,
readiness to apply the knowledge, and provide the scaffolding to stretch the learner’s
knowledge to a higher level. Virtual reality should only be selected, designed, and
implemented when its immersive capabilities meaningfully advance the learning
outcomes, complement the established simulation framework, and provide educational
value that cannot be achieved as effectively with other modalities. This starts with the
pedagogical alignment and the planned learning outcomes.

Learning Outcomes

Learning outcomes for VR experiences should be derived from the competencies the
curriculum wants learners to build, then mapped to what VR uniquely enables such as
immersion in decision-making under pressure, repeatable skill practice, and a
psychologically safe environment to practice with complex and high-risk clinical
situations (Deckers, et al. 2021). Starting with the competency framework established by
healthcare accreditation groups, anchor the outcomes to those required standards to
ensure alignment with the curricular and program outcomesNext, identify the gaps
which an immersive VR experience can address. For example, consider VR scenarios for
situational awareness, rapid clinical decision-making, interprofessional communication in
dynamic environments, and exposure to high-risk, rare situations; which allows the
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Virtual Reality Curriculum Integration Guidelines

learner to repeat the scenario multiple times in a virtual environment.

Define and describe what the learners will be expected to do in the VR environment
such as prioritization of care, closed loop communication, or recognition of early signs of
patient deterioration/change of status. Ensure that the learners are ready for the planned
scenario and that learning outcomes are at the level of the learner and do not overwhelm
them or increase the cognitive load. The key is for the learner to be successful in the
scenario, not fail. They may make incorrect decisions, but the outcomes should be
achievable and measurable. VR software programs often have behind the scenes metrics
that assist faculty in determining how the learner performed, how much time was
needed for a decision, and errors in judgement.This information assists faculty in
analyzing their teaching strategies and provides data to support curricular decisions.

Scenario Development

Scenario development needs to be based upon learning theories, tightly aligned with the
learning outcomes, intentional to the assessed competencies, and be realistic enough to
truly immerse the learner into an environment that feels real to them (Jeffries, et al., 2015).
Again, the scenario design starts with clearly defined learning outcomes. VR should only
be used when the immersive capabilities directly support the outcomes such as
situational awareness, rapid critical decision-making, and clinical judgement. While high
visual realism is not essential, cognitive fidelity is essential to the learning. This includes
accurate cues, correct decision points, and clinical logic that leads the learner to success.

Scenario Flow

Planning the scenario flow will help the learner ease into the scenario and establish the
frame of mind for their decision making while navigating the scenes (Watts, et al,, 2021). A
narrative is helpful to establish the base-line conditions of the situation to ensure the
learner can recognize a change. As the scenario progresses, developers should plan when
triggering events occur, what decision points will appear and the consequences of an
inaccurate decision. Lastly, a determination of resolution needs to be planned to ensure
an intentional progression of the scenario.

Critical Cues

VR environments, like manikin-based simulation environments, must include critical cues
to ensure that learners are able to navigate the scenario and meet the learning
objectives. Those critical cues may include visual signs of patient deterioration,
environmental hazards, cornmunication prompts, and/or patient and family voiced cues
(DiGregario, et al., 2025). These are essential to ground the scenario in clinical reasoning
rather than gaming and provide direction for the learner to navigate and progress
through the scenario.
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Cognitive Load

All simulation-based learning experiences have the potential to overwhelm the novice
learner, especially when the scenario is not at the level of the learner. VR scenarios have
the potential to increase cognitive load due to inexperience with the VR equipment, over
stimulation in the immersive environment, and a simulation scenario that is beyond the
learner’s level of knowledge (Cahill, et al, 1996; Pico, et al., 2026; Reedy, 2015). Learners
need to be eased into the virtual environment by first ensuring that they understand the
equipment. It is suggested to provide an orientation that is short, concise, and support
the learner in the use of the equipment in a game-type of scenario to allow for comfort
with the headset and hand controls. Providing an orientation outside of a healthcare
scenario provides a low-risk orientation, decreasing the overall cognitive load of the
equipment. Next, the learner should have an easy healthcare scenario that allows for easy
decision making, clinical tasks, and an easy, low risk pace. When the learner is ready for a
highly complex scenario, keep in mind the learner level, number of simultaneous tasks
required to be successful, and the pace of escalation to critical decisions. Ensuring that
time is provided for orientation to equipment, prebriefing of the scenario, and scaffolding
of the complexity will help maintain the psychological safety of the VR simulation event.

Embedded Assessments

VR scenarios need to include the opportunity for observable behaviors to ensure accurate
assessments of student learning and achievement of learning outcomes can be
measured (McMahon, et al., 2021). The assessments can be a part of the software metrics
that come with a vendor developed VR scenario or faculty/staff developed such as rubrics
or checklists. It is essential to ensure that the assessment measures what it is expected to
measure and provides the learners with feedback to help them improve and meet the
learning outcomes and objectives (McMahon, et al,, 2021). The assessments that provide
direct feedback to learners do not take the place of an integrated debrief and opportunity
for discussion about the scenario, decisions and actions that were made, and
opportunities for learners to ask questions.

Virtual Debrief

Debriefing VR simulation scenarios is different and more complex than debriefing a face-
to-face scenario in that the debriefer does not view the interactions that the learner has
inside the scenario. While the embedded metrics can provide information on how much
time was spent in the scenario, time for decision making, and order of interventions, it
does not tell the facilitator what the learner was thinking during the scenario. It is
essential for the debriefer to know the scenario (Decker et al., 2025). It is recommended
that the debriefer complete the scenario themselves to know exactly what the learner
visualizes, decisions that are needed, cues that are provided, and the feelings that are
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perceived during the session. This will assist the debriefer in asking questions during the
debriefing session. The scenario design should provide direct context to the scenario and
assist the debriefing process (Watts, et al., 2021). During group debriefing, the debriefer
may find that learners made different decisions but were still able to come to the same
patient outcome. That provides a perfect opportunity for discussion about what the
learners were thinking when those decisions were made, creating an amazing
opportunity for sharing and discussion. Once the implementation guidelines and
scenario development have been made, it is time to get the faculty prepared for VR
simulation.

Faculty and Learner Preparation
Faculty

After learner needs and program goals have been identified, faculty must be adequately
prepared to effectively implement VR as a teaching strategy. When faculty begin to teach
using VR, it's important to understand that while it's critical to be familiar with
technology, foundational and ongoing professional development in simulation pedagogy
is also essential. Faculty preparation should include training in instructional design,
technology operation & troubleshooting, facilitation, and debriefing (Deckers, et al., 2021,
Decker, et al,, 2025; DiGregario, et al,, 2025; Watts, et al.,, 2021). As an educational modality,
VR is an excellent tool for teaching many aspects of patient care including but not limited
to communication, clinical decision making, prioritization, and delegation (Mgrk et al,,
2024; Cho & Kim, 2024). However, the primary focus should always remain on evidence-
based educational design centered around the instructional modality that most
effectively meets the goals and objectives (Deckers, et al,, 2021; Tene et al,, 2024).

Faculty should also identify alternate activities that may be necessary for learners with
visual or hearing impairments, motion sickness or other neurological conditions that may
be aggravated by VR. Morales et al. found that 20% to 30% of medical students
experienced clinically meaningful symptoms of VR induced motion sickness (Morales et
al.,, 2024). Learners who engaged in VR simulation while seated reported fewer symptoms
of motion sickness, suggesting that seated participation may improve tolerability. After
accessibility considerations are addressed, faculty need training on both the selected VR
hardware and software which is often provided by software vendors.
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Considerations for Initial and Ongoing Professional Development

EDUCATIONAL NECESSARY
KNOWLEDGE & SKILLS e A

Instructional Objective alignment, cognitive load Ensures VR supports educational
DeS|gn management, curriculum integration outcomes

Accessibility & Accommodations, alternative Provides equitable learning
Inclusion opportunities, digital equity considerations | |opportunities

Ensures independent operation of

Hardware Setup Headset setup, charging, controller pairing, | |\ 5 equipment and minimizes

& Operation Wi-Fi connection, firmware updates ) )
disruptions
User Safety & : : o
Cleanin Physical safety boundaries, motion sickness Protects learners and equipment

recognition, headset cleaning/disinfection

Protocols
Software Launching scterlwanos, aCCOL:Int " Allows faculty to manage learning
Navigation management, ‘earner enroiiment, activities efficiently
dashboard navigation
. Audio, Wi-Fi connectivity, controller, login, Keeps sessions running smoothl
Troubleshooting o Y 9 . d Y
navigation &on time
. Accessing reports, interpreting learner Supports assessment and
Data & Analytlcs metrics, exporting results feedback
Facilitation Monitoring learners, coaching when issues | | Improves learner engagement
Skills arise and outcomes

Reflective questioning, linking actions to

o . Promotes deeper learning
clinical reasoning

Debriefing in VR

Program Outcome measurement, learner feedback, Demonstrates effectiveness and
Evaluation continuous improvement return on investment
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Learner preparation

Adoption of VR simulation has grown significantly over the past decade as VR has
become more affordable. VR can be used to support skill acquisition and clinical decision
making in a safe environment where learners are able to make mistakes without risking
harm to patients. Other identified benefits of VR simulation include decreased faculty
workload, reduced physical space requirements, standardization of experience and
repeatability (Mergen et al., 2024). While VR simulation is a useful educational strategy,
the effectiveness of VR is not inherent to the technology itself. Successful implementation
requires thoughtful preparation of learners, including a robust learner orientation, clearly
identified goals and objectives, and establishing an environment that supports physical
and psychological safety. Debriefing and evaluation are also essential components to
successful VR implementation.

Elements for Successful Learner Preparation

LEARNER
PREPARATION

EDUCATIONAL
FOCUS IMPLICATIONS

Consider learners with disabilities,

Accessibility & . - Creates equitable learning
. language needs, or varying levels of digital
Inclusion anhguag ' ying 9 opportunities
literacy
Explain how to wear and adjust the
Learner headset, use controllers, navigate menus, Increases confidence and
Orientation and access assistance for technical decreases cognitive load
difficulties.
Learning
Objectives ' ’ alignment with outcomes.

of VR within the curriculum.

Psychological
Safety

Establish a supportive learning
environment where mistakes are expected
and confidentiality is maintained.

Encourages participation and
reflective learning.

Physical Safety

Check for motion sickness history, seizures,
balance issues, or visual limitations.
Maintain a clear physical space boundary.

Reduces risk of injury and
discomfort.

Conduct a structured debrief focused on

Maximizes knowledge retention

Debriefing reflection, clinical reasoning, o N
L g . and clinical application.
communication, and transition to practice
Progaram Supports continuous quality
Evaluation Collect learner feedback and outcome data. improvement.
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Accessibility and Equity Considerations

As health profession programs consider curricular integration of VR simulation, they
should evaluate whether the selected hardware and software accommodate learners
with varying abilities. Most AR and VR technology was designed without consideration of
learners with physical, sensory, cognitive, and neurological disabilities but rather on the
assumption that learners can be taught to use the handheld controllers, that they can
stand, walk, and clearly see and hear the VR content (Dudley, et al., 2023).

Considerations for Accessibility and Equity

ACCESSIBILITY
AREA

ARRIER TO

B
ACCESSIBILITY

STRATEGY TO ENHANCE
ACCESSIBILITY AND

EQUITY

Mobility

Limited mobility

Allow students to complete simulations
while seated

Motor Function

Inability to use standard
controllers

Offer adaptive controllers

Visual Visual impairment or color High contrast, larger text, audio
Accessibility blindness descriptions
Auditory Difficulty hearing avatars or . . .

oy eye . ; Captions, transcripts, visual alerts
Accessibility instructions
Cognitiyg . Individual learning needs Clear instructions and scaffolded learning
Accessibility
Motion . . .
sensitivity Cybersickness Short sessions, breaks, seated options

Digital Literacy

Limited VR experience

Orientation and practice sessions

%Z?)rr‘\gil::laegrgtions Language barriers Multiple language and caption options
Sensory o , , Adjustable audio, brightness, and vibration
Considerations Sensitivity to stimuli for haptic responses
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Technology Infrastructure and System Requirements

Most VR platforms provide data on the backend to demonstrate learner achievement,
actions, time, and in some cases, competencies for accreditation records. These analytics
continue to improve over time in response to increasing usage and programmatic

requests. Analyzing the metrics of learner performance

- S J— can also assist in the debriefing process.
Knowing areas of struggle provides the
O ® debriefing with the opportunity to discover
98% aminss6secs What the learner was thinking about that
delayed decision making and assist the learner
with improved decision making for the future.

1min 20 secs

——— == SUpports assessment and feedback

| LR Technical preparation must ensure that VR

* iy e

- scenarios are configured to support accurate

[ _ a—

i 14 AR, k- assessment and meaningful feedback. This

LR o R M N1  n s S [

ww= includes verifying that the platform reliably
— captures learner actions, logs critical decision
Q oo @ | o @ | - points, and aligns recorded metrics with the
@ iy intended learning outcomes or competencies.
The technical set up should enable faculty to
- access performance data through dashboards,
Example dashboard of individual learner

performance. Both learners and faculty may replay features, or exportable reports that
access dashboards following a VR experience. facilitate structured feedback and debriefing

(Decker, et al.,, 2025). Ensuring that the correct data are captured, accurate, and provide
the metrics to measure the learning outcomes and competencies are essential for
integrating VR experiences into curricula.

Facilitation Skills

VR facilitation skills are not the same as traditional simulation facilitation skills. They
require a blend of technical fluency, learner guidance, and learner monitoring in an
environment where the instructor is not physically co-located within the learner’s actions.
The effective VR facilitator must be able to blend the technical proficiency with learner-
centered guidance. Monitoring the learning in the virtual environment will require the
facilitator to intervene to support engagement, manage cognitive load, and ensure that
the learner can navigate the experience comfortably, in a psychologically and physically
safe environment. Following the scenario, facilitators will need to integrate the VR
generated metrics into structured debriefing and feedback, linking learner actions to the
intended outcomes and competencies. These skills will maximize the educational value
of the VR based simulation learning experience.
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Monitoring learners, coaching when issues arise

Coaching during VR simulations is about timely, calm, and targeted instructor
intervention that preserves immersion while supporting the learner performance.
Facilitators will need to offer targeted prompts to help reorient learners without breaking
the immersive fidelity of the scenario. They will also need to monitor learners' cognitive
load, especially in multiple tasks, fast-paced scenarios, and help the learner adjust their
pace, provide supportive instructions, or assist the learner to pause and exit the scenario
safely. Facilitator interventions will need to be strategic. Using mirrored displays and
performance dashboards help the facilitator note signs of confusion, technical
challenges, or cognitive overload. Facilitators will also need to address technical
disruptions, and guide learners back into the scenario after a disruption. Effective
coaching in VR balances timely support with the learners’ need to engage independently,
ensuring that challenges become productive learning opportunities rather than barriers
to performance.

Improves learner engagement and outcomes

Learning engagement and outcomes in VR are strengthened when immersive
experiences are intentionally designed and supported by clear instructional strategies. As
stated previously, explicit expectations, clear outcomes and objectives, and reduced
cognitive load, ensures learners can navigate the virtual environment confidently.
Engagement is enhanced through scaffolded scenario design, clinical cues, and feedback
that reinforces the key competencies. Facilitators play a critical role by providing timely
support and guiding reflective debriefing that connects VR actions to clinical reasoning
and decision making. The VR generated metrics and performance data help the learner
identify strengths and areas of improvement. These strategies ensure that VR
experiences are not only engaging but also lead to meaningful, measurable learning
outcomes.

Virtual Reality Debriefing

Debriefing VR scenarios can be difficult as individual learners make their own decisions
during the scenario. While each learner may come to the same outcome of conclusion,
how they navigate the scenario and get to the endpoint can be very different. While the
facilitator can monitor the scenario through dashboards or mirroring, it is a challenge to
determine the learners’ decisions. VR changes how learners process the experience and
what connections they make to apply knowledge, critical thinking, and clinical decisions.

Debriefing VR scenarios requires a structured approach that integrates learner reflection
with the unique performance data generated by immersive technology. Using a
debriefing framework also helps the facilitator move the debriefing discussion in a
purposeful manner toward the learning outcomes, expectations, and application of
knowledge. Asking learners how they recognized cues, interpreted the virtual
environment, and made decisions throughout the scenario will provide the facilitator
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with the learners’' frames of reference while making decisions while immersed in VR.
Dashboards, logs, and replay features provide objective anchors for discussion allowing
learners to analyze their actions and consider alternative pathways. VR scenarios can
heighten emotional and cognitive responses, debriefing also supports learners in
processing stress, uncertainty or cognitive load and provide opportunities for learners to
discover how to deal with stressful situations, uncertainty, and risk as a healthcare
professional. The facilitator is responsible for reinforcing competency development and
connecting the VR experience to real world clinical practice.

Reflective Questioning, Linking Actions to Clinical Reasoning

During the debriefing, it is essential for the facilitators to ask reflective questions that link
the learner’s actions to their clinical reasoning. Asking learners what they were considering
when they took an action assists the learner to be purposeful in their thoughts and helps
them to link their actions to a rationale. This is also an opportunity to ask questions about
the patient to support learning outside of the scenario such as considerations for
discharge, home care needs, or rehabilitation/physical therapy. Effective VR debriefing
transforms immersive encounters into meaningful, transferable learning opportunities.

Promotes deeper learning.

VR debriefing, when done correctly, helps the learner make sense of their actions, analyze
their decisions, and connect the immersive environment with clinical decision making and
reasoning. VR debriefing promotes deeper learning by encouraging learners to move
beyond simple recall and engage in critical analysis of actions within the immersive
scenario. By integrating performance data, structured reflection, and examining how they
recognized cues, interpreted the virtual environment, and made decisions, metacognition
is strengthened and transfer of learning to real world practice, transforming into deeper
understanding.

Program Evaluation and Continuous Improvement

VR activities must be directly mapped to established program competencies, outcomes,
and accreditation standards. This alignment ensures that the immersive learning
contributes meaningfully to broader curricular goals and supports systematic evaluation
of learner progress. VR platforms generate performance data that can be used to assess
learner competency with greater precision. Metrics such as cue recognition, decision
timing, accuracy of actions, and scenario completion provide objective indicators of
learning. However, faculty evaluation remains essential for interpreting learner behaviors
and application of learning to practice. The VR platform metrics do not negate the need
for structured rubrics, observation tools, and post scenario reviews to contextualize VR
data and ensure consistency across evaluators.

Learner reflections provide insight into perceived skill development, confidence,
and readiness for practice. Self-assessment captures the learner’s perspective about the
VR's educational value. Engagement metrics provide information about participation
rates, time on task, scenario completion, and learner satisfaction, which determines how
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effectively VR experiences motive and sustain learner involvement.

Outcome measurement must include that VR learning translates to improved
performance in clinical courses, skills labs, and practice settings. This ensures that
immersive experiences support readiness for real world practice.

Return on investment

Evaluation findings should inform refinement of VR scenarios, facilitation strategies, and
curricular changes. Additionally, evaluation by learners, clinical practice partners, and
faculty should determine the return on investment. Program level impact should include
improved learner progression, reduced remediation, cost and time savings, and
demonstrate learner readiness for advancement.

Technical infrastructure and safety

Technical infrastructure and safety for VR requires a deliberate, well-maintained system
that ensures internet connectivity reliability, consistency and learner protection. Programs
will need to implement routine update cycles for software, firmware, and operating
systems, supported by clear version control and preventive maintenance procedures to
keep headsets, controllers and sensors functioning optimally. Maintenance and cleaning
of headsets, charging stations, and controllers are essential for VR readiness and safety.

Technology updates

There are programs to assist with software updates and version controls that are vendor
supported, however; this comes at a cost which impacts the return on investment. An
option is to implement a VR support team through the IT department or the simulation
leaders to develop an updating cycle weekly or monthly to ensure that all equipment isin
working order. Preventive maintenance such as inspecting headsets and controllers,
sensors, and charging stations for wear, calibration issues and battery degradation are also
essential.

Equipment readiness and life cycle management

VR equipment requires systematic oversight to ensure readiness for instructional use and
long-term sustainability. Programs should maintain an inventory system, track device
usage, and plan for replacement cycles based on manufacturer guidance and observed
wear. The technology is changing quickly, and the lifecycle of a headset is approximately 3
years before a better updated version is available. Planning for the changes in technology
will ensure a sustainable VR program experience. Devices will also need to be calibrated
before each session to maintain accuracy of data tracking and learner safety.
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Physical and environmental safety

The use of VR introduces unique physical safety considerations. Facilitators must ensure
that learners have adequate space to move, avoid obstacles, and maintain balance.
Programs are opting to have learners stay seated when in the VR headset and use teleport
functions within the VR scenario to move instead of physically walking while donning the
headset. Headsets do allow for the establishment of a safety zone, but it is essential if
learners are walking while wearing the headset, that there are monitors to ensure safety
and prevent unintended injury, maintain clear boundaries, and provide unobstructed
movement zones. Additionally, headsets work best in areas of dim lighting and good
ventilation to support comfort and reduce fatigue.

Connectivity and technical reliability

Stable connectivity is required for VR platforms that rely on wireless networks, cloud-based
content, or multi-user environments. Programs need to ensure adequate bandwidth,
secure connections, and redundancy plans to prevent interruptions in learning. Verifying
Wi-Fi strength, latency, and access point placement will help to ensure limited disruptions.
It is also a good idea to have back up devices, chargers, and offline content options when
available.

Cleaning protocols

VR headsets and controllers require strict hygiene protocols, especially in clinical
education settings. Programs should implement standardized cleaning procedures, based
on manufacturers recommendations, and provide disposable covers or silicone face
guards. If using a disinfectant recormmended by the manufacturer, ensure that you
provide adequate cleaning and drying time to ensure sanitation.

Psychological safety

Physical and environmental safety measures, such as maintaining unobstructed
movement zones and adjusting lighting or ventilation, protect learners during immersive
use, while attention to psychological safety ensures that learners can pause or exit the
experience if discomfort arises. While technology has decreased the incidence of motion
sickness and nausea during VR usage, it has not eliminated it. Some learners are very
sensitive to the VR experience and may not be able to participate in the headset. It is
essential that they have another option to participate in the scenario that does not have a
negative impact on learning.

Operational workflow & resource planning

Operational workflow and resource planning for VR simulation takes significant time and
effort. As mentioned earlier in this manuscript, successful integration begins with a needs
assessment to align virtual reality scenarios with curricular objectives, learner needs, and

national standards, or accreditation requirements. To ensure sustainable, quality learning
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experiences, programs must consider Wi-Fi network capacity, scheduling, equipment
management, staffing models, learner support, and ongoing evaluation of program
outcomes. Early and frequent conversations with the institutional information technology
team can help prevent many technical challenges associated with VR implementation. IT
considerations include network infrastructure, device management, security and privacy,
software compatibility, hardware requirements, internet connectivity, software licensure
management, technical support, data storage and analytics. Despite proper planning and
preparation, unanticipated challenges can occur so consider piloting before large-scale VR
integration.

Although VR may ultimately reduce resource demands, early adoption often requires
increased resources for training, onboarding, and workflow development. Initial training
on the hardware and software will take more time for both learners and faculty.
Integrating VR throughout the curriculum enables learners to progressively build their
proficiency with the technology while simultaneously advancing their clinical knowledge
and skills. Workflows need to be developed for device maintenance including storage,
cleaning, software updates, and troubleshooting. Programs must also consider who will be
responsible for orientation, facilitation, and debriefing of VR sessions.

Evaluation of VR integration requires a systematic approach to collecting, analyzing,
and applying data to strengthen program quality over time. VR platforms generate
detailed performance metrics that support objective assessment of learning competency,
including decision pathways, cue recognition, and scenario competition. Programs should
establish structured processes for data use that integrate VR-generated information with
faculty assessments, learner self-reflection, and course outcomes. Regular review of these
data allows faculty and administrators to identify trends, address recurring challenges, and
refine scenario design, facilitation strategies, professional development needs, and
curricular placement. Continuous improvement efforts should be guided by transparent
evaluation criteria, routine quality assurance, and collaborative review among faculty and
technical staff. By embedding VR data into ongoing evaluation cycles, programs ensure
that immersive learning remains responsive, effective, and aligned with evolving
educational needs.

Budgeting and Financial Sustainability

Implementation of VR within health professions education requires thoughtful planning
across financial, operational, and regulatory domains to ensure long-term viability and
learner safety.
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Cost

Programs must account for both initial cost and ongoing expenses associated with VR
integration. Upfront costs include headsets, controllers, charging stations, software
licenses, and computing hardware, while recurring expenses involve content updates,
device replacement cycles, and technical support. Strategic budgeting and exploration of
institutional funding, grants, or partnerships help ensure that VR adoption remains
financially feasible.

Sustainability

Sustaining VR implementation requires a long-term strategy and planning for
maintaining equipment, updating software, and supporting faculty proficiency.
Establishing predictable update cycles, replacement timelines, and ongoing faculty
development ensures that VR remains functional, relevant, and aligned with evolving
curricular needs. Strategic planning regarding budgeting and continued usage will ensure
continued support of the technology.

Space and staffing

Implementation of VR depends upon adequate physical space and appropriate staffing.
The program must have a designated area that supports safe movement, device storage
and charging, and sanitation workflows. Staffing considerations include trained facilitators,
technical support personnel, and administrative oversight to coordinate schedule and
equipment management.

Policies, Procedures, and Risk Management

As with all simulation spaces, clear policies and procedures provide structure for
consistent usage. The same is needed for VR. A specific section in the policy and procedure
manual dedicated to VR will support consistent and safe use. Policies and procedures will
be needed for cleaning protocols, equipment checkout, learner orientation, data privacy,
and acceptable use. Standardized procedures ensure reliability across cohorts and support
compliance with institutional, regulatory, and accreditation expectations.

Risk mitigation

Risk mitigation strategies protect learners, faculty, and institutional resources. Programs
should identify potential risks, such as physical injury, motion sensitivity, data breaches, or
equipment damage, complete Information Technology risks assessments, and implement
safeguards to reduce their likelihood. This includes adding VR to safety briefings,
environmental controls, secure data management, and contingency plans for technical
failures.
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Conclusion

Virtual Reality is a wonderful technology to enhance student learning. However, more
research is needed to support consistent safe integration across all health
professions.These guidelines are a start to help programs consider what is needed to
implement VR into an educational program.
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