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EXECUTIVE SUMMARY

The improvement of developing technologies, such as artificial intelligence (Al), plays a
vital role in advancing the education of healthcare practitioners, significantly enhancing
learning via simulation-based activities. This publication presents a guide on how to
incorporate Al in healthcare simulations with a thoughtful focus on ethical matters,
governance, and the place of Al within education.

The whitepaper is built on the following sections:
e Section1 - Introduction
e Section 2 - Current Use and Potential Application: Al in healthcare simulation improves
learning across psychomotor, affective, and cognitive domains. It enhances skill
assessment, feedback, emotional training, and decision-making through data analysis
and virtual simulations. Al also helps educators manage workloads and has potential for
Al-driven coaching and decision-support tools.
e Section 3 - Guiding Principles
a.Healthcare Simulation & Al Industry Partnership: There must be a joint
collaboration between an Al professional and a healthcare simulationist for any
enhancements of educational solutions using Al. The iterative approach to product
development provided by the Software Development Life Cycle (SDLC) helps bring
this collaboration to fruition by ensuring that effective Al solutions are built into
simulation activities.
b.Usability and Human Factors Analysis: Implementing Al within a system must
emphasize usability and human factors. This will allow for the efficient use of Al
technologies in healthcare education and within the Al industry, ensuring that
educators and learners are well-trained to maximize their potential.
c.Governance: The responsible governance of the models developed is fundamental
to the achievement of ethical values and to compliance with regulations. This
principle stipulates the obligation of every healthcare entity to develop appropriate
governance practices of protecting data, being accountable for how the Al is
utilized, and ensuring just, transparent, and responsible use of Al.
d.Oversight Monitoring to Mitigate Bias: Bias in Al systems must be recognized and
addressed systematically. To mitigate bias, it is essential to track historical biases
represent data across diverse groups, refine measurement practices, customize
models for different populations to avoid aggregation bias, and continuously
evaluate input data and data drift to ensure it reflects the target population
accurately.
e.Transparent Empowerment for Sustainable Change: To ensure sustainable Al
adoption in healthcare, strong leadership and effective change management are
essential to building resilient, empowered teams that can integrate Al despite
cultural and infrastructural barriers. Transparency in Al is limited by system
complexities, but fostering collaboration, shared decision-making, and continuous
leadership commitment can drive innovation, ethical deployment, and resilience in
Al adoption.
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EXECUTIVE SUMMARY

e Section 4 - Legislation: Common challenges in Al healthcare simulation included a lack
of Al literacy, curriculum gaps, ethical concerns, governance issues, and the need for
legal and regulatory compliance. The whitepaper makes relevant legislative proposals.

e Section 5 - Future Directions: The integration of Al in healthcare education is rapidly
evolving. To create usable technology, we must enhance interoperability across
simulation platforms and develop standardized protocols that will allow for the smooth
integration with existing technologies. By developing data-driven customization that
addresses ethical implications we advance personalized learning experiences. Lastly,
we must foster collaboration amongst stakeholders including Al developers, healthcare
educators, simulationists, and healthcare practitioners to overcome cultural resistance
and fully integrate Al into educational practices.

Conclusion

This whitepaper is a living document for educators, practitioners, product managers,
engineers, and policymakers who wish to incorporate Al in healthcare simulation-based
education principally and constructively. When stakeholders want to improve the
efficiency of using Al technologies for education, increase the safety of medical
interventions, and improve technology development in the field of medical education,
review and implementation of these recommendations is essential.
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SECTION 1: INTRODUCTION

The rapid advancement of Artificial Intelligence (Al) technologies is transforming
healthcare education worldwide [1-5]. Given this evolution, it is crucial to establish a
mutual understanding of Al in healthcare education and Al technology, the potential
innovations that each presents with and from the other, as well as the identification of
stakeholders. Industry players often focus on technological innovation and market
penetration, while healthcare institutions and academics prioritize clinical outcomes,
educational efficacy, and evidence-based practices. Meanwhile, individuals focus on
efficiency-enhancing tools and personal and team advancements, while societal
considerations revolve around ethical implications, accessibility, and the equitable
distribution of Al-enabled educational resources. Bridging these distinct priorities is crucial
for leveraging Al to benefit all stakeholders and improve global healthcare education
standards and outcomes. This whitepaper aims to provide guidance and direction for the
future development of Al-enabled products, services, and solutions in healthcare
simulation-based education. See Table 1 for the terminology used in this paper.

Table 1. Terminology used in this white paper.

Terms Definitions
Artificial Intelligence Systems that learn from data to achieve specific goals through flexible adaptation
(A1) [6,7].
Al Systems Machine-based systems that generate outputs like predictions and

recommendations based on human-defined objectives [8].

Healthcare Al Systems Al systems specifically designed for the healthcare industry. [Our definition for
this projectl].

As warranted Decisions that are justified or appropriate based on the circumstances given the
rapidly evolving nature of artificial intelligence technology [Our definition for this
projectl].

Software Development A formal or informal methodology for designing, creating, and maintaining

Life Cycle (SDLC) software (including code built into hardware) [9].

A process used by a development team to design and build software. SDLC is a
systemic set of steps that divide the work into tasks [10].

User Acceptance Testing Itis the final stage of testing in software development, designed to demonstrate
(UAT) the start-to-end functional capabilities of the software and to evaluate its
readiness for operational use. UAT focuses on verifying that the software meets
user-defined acceptance criteria and is typically conducted by the user to ensure
the system's compliance with their expectations and operational needs [11,12].
Also called beta testing. Involves evaluating software in a real-world environment
by the target audience or business representatives. The purpose is to ensure the
application meets end-user needs through practical scenarios and real data,
instead of pre-set menus [13].
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Terms

Definitions

Veteran Administration
(VA)

A United States of America government agency responsible for providing
healthcare, benefits, and other services to military veterans and their families. It
operates a nationwide system of hospitals, clinics, and benefits programs to
support the well-being and reintegration of veterans into civilian life [14].

Health Insurance
Portability and
Accountability Act of 1996
(HIPAA)

A federal law in the United States of America that mandates national standards to
safeguard sensitive patient health information from unauthorized disclosure
without the patient's consent. It includes the HIPAA Privacy Rule, which sets the
guidelines for protecting health information, and the Security Rule, which ensures
the protection of electronic health data [15].

Family Educational Rights
and Privacy Act (FERPA)

A federal law in the United States of America that protects the privacy of student
education records. It grants parents certain rights regarding their children's
education records, which transfer to the student when they turn 18 or attend a
school beyond the high school level [16].

Machine Learning (ML)

A subset of Al and computer science that centers on using data and algorithms to
teach Al systems to learn from experience and progressively enhance their
performance. This approach enables machines to make decisions and predictions
with increasing precision over time, similar to human learning processes [17].
Machine learning can analyzes procedural workflows to improve deliberate practice
and competency assessments [18-20].

Human-machine interface
(HM1)

Systems enabling interaction between humans and machines, evolving from basic
control panels to advanced interfaces incorporating web visualization, mobile
applications, and cognitive spaces — environments where operators interact
intuitively with machines through technologies like virtual and augmented reality,
using gestures, voice commands, and context-aware responses [21].

A platform, hardware or software, allows users to interact with and control a
machine or system. It can vary from simple physical controls, like buttons and
lights, to more complex setups, like touchscreens or computers with graphical
displays running specialized software [22].
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