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This paper presents a proposed research framework aimed at addressing the critical need for
innovative approaches in healthcare education by exploring the implementation of
Augmented Reality (AR) and Virtual Reality (VR) technologies across Australasia. Utilizing an
Educational Design Research (EDR) methodology, the proposed study seeks to develop a
comprehensive, context-sensitive framework for the effective integration of AR and VR in
healthcare curricula. The study navigates the unique challenges posed by Australasia's
diverse cultural landscape, varying resource availability, and distinct institutional policies.
Through iterative cycles of analysis, design, development, and evaluation, the proposed
research intends to create and assess contextualized AR/VR experiences, their impact on
student learning outcomes, and their potential to enhance healthcare education quality. The
resulting framework and guidelines are intended to serve as a robust foundation for
healthcare institutions across Australasia, potentially revolutionising healthcare professional
training and ultimately contributing to improved patient care and public health outcomes.
This proposed research not only addresses a significant gap in the current literature but also
provides practical, evidence-based solutions for the successful adoption of cutting-edge
technologies in healthcare education. Finally, the proposed framework generalisability to a
global context focusing on the United Nations Sustainable Development Goals of quality
education and good health for all.
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Introduction

The landscape of healthcare education is rapidly evolving, driven by technological advancements and the
increasing complexity of healthcare delivery. Among the most promising innovations are Augmented
Reality (AR) and Virtual Reality (VR) technologies, which offer immense potential for enhancing student
learning, engagement, and skill development in healthcare education (Dhar et al., 2023; Aiello et al., 2023).
These technologies can provide immersive, interactive experiences that can simulate real-world healthcare
scenarios, potentially allowing students to practice complex procedures and decision-making in safe,
controlled environments (Dogan et al., 2024). However, the successful adoption and integration of AR and
VR technologies in healthcare education is not without challenges. It requires a comprehensive and
contextually relevant approach that addresses a myriad of pedagogical, technical, and institutional factors
(Herrington & Herrington, 2006). The complexity of this integration may be particularly pronounced in
diverse regions like Australasia, where cultural nuances, varying resource availability, and distinct
institutional policies create a unique educational landscape.

The Australasian context presents specific challenges that may differentiate it from other regions:
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1. Cultural Diversity: Australasia encompasses a wide range of cultures, including Indigenous populations
with distinct health beliefs and practices. This diversity necessitates culturally sensitive approaches to
healthcare education and technology implementation (Taylor et al., 2019).

2. Geographical Disparities: The region includes both densely populated urban areas and remote, sparsely
populated regions. This geographical spread can lead to significant variations in access to technology and
healthcare resources (Doig et al., 2022).

3. Policy Variations: Different countries and territories within Australasia may have varying educational and
healthcare policies, potentially affecting the uniformity of AR/VR implementation across the region
(Drysdale et al., 2024).

4. Resource Disparities: There can be substantial differences in technological infrastructure and financial
resources between institutions and regions within Australasia (Trankle et al., 2022).

5. Unique Health Challenges: The region faces specific health issues, such as those related to indigenous
health disparities, which may require tailored educational approaches (Paterson et al., 2024).

While numerous studies have explored the benefits of AR and VR in healthcare education (Kyaw et al.,
2019; Moro et al., 2017), there is a notable lack of comprehensive research addressing the specific
challenges and opportunities faced by Australasian institutions. Existing literature has primarily focused on
isolated case studies or small-scale implementations, often not covering the broader contextual factors
that influence technology adoption and effectiveness (McKenney & Reeves, 2021). This gap in knowledge
leaves Australasian healthcare educators without a clear roadmap for implementing these potentially
transformative technologies. The present research project aims to bridge this critical gap by developing a
comprehensive framework for the implementation of AR and VR technologies in healthcare education
programs across Australasia. By employing an Educational Design Research (EDR) methodology, this study
ensures a systematic, evidence-based approach to guide the effective integration of these technologies in
healthcare curricula.

The objectives of this research are multifaceted:

1. To conduct a thorough analysis of the current state of AR and VR adoption in Australasian
healthcare education, identifying key challenges, barriers, and enablers.

2. To explore the unique contextual factors influencing AR/VR implementation in Australasia,
including cultural diversity, resource constraints, and institutional policies.

3. Todesign and develop contextually relevant AR and VR experiences aligned with specific learning
objectives and authentic assessment practices in healthcare education.

4. To evaluate the effectiveness of these AR/VR experiences in enhancing student learning,
engagement, and skill development through iterative cycles of prototyping, testing, and
refinement.

5. To develop a comprehensive framework and guidelines for AR/VR implementation in Australasian
healthcare education, considering pedagogical, technical, and contextual considerations.

6. To disseminate the research findings and developed framework to promote effective and
sustainable adoption of AR/VR technologies in healthcare education across Australasia.

This research is grounded in established educational theories, including Bruner's (1966) constructivist
approach to learning, Vygotsky's (1978) sociocultural theory, and the principles of authentic learning as
described by Herrington and Herrington (2006). These theoretical foundations aim to inform the design
and development of AR/VR experiences that not only leverage the technological capabilities but also align
with evidence-based pedagogical practices. The significance of this research lies in its potential to
transform healthcare education in Australasia and beyond. By providing a robust, context-sensitive
framework for AR/VR integration, this study seeks to equip healthcare educators with the tools and
knowledge needed to effectively implement these technologies. The goal is to enhance the quality of
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healthcare education, leading to better-prepared healthcare professionals and, consequently, improved
patient care and public health outcomes.

Methods Used

The research project employs the Educational Design Research (EDR) methodology, a systematic and
flexible approach well-suited for addressing complex educational problems and developing practical,
theory-informed solutions (McKenney & Reeves, 2021). EDR is characterized by its iterative nature,
involving cycles of analysis, design, development, implementation, and evaluation. This approach allows for
continuous refinement of the developed solutions based on empirical evidence and stakeholder feedback.

The project is structured into four main phases, each with specific objectives and methodologies:

Analysis and Exploration Phase (Months 1-6):

o Comprehensive literature review: A systematic review of existing research on AR/VR in healthcare
education, with a focus on implementation challenges and successes in diverse contexts (Barsom
et al., 2016; Cook et al., 2011).

o Stakeholder engagement: Conducting semi-structured interviews and focus groups with
healthcare educators, students, administrators, and industry partners across Australasia. This will
provide insights into current practices, perceived challenges, and opportunities for AR/VR
integration.

o  Curriculum analysis: A detailed examination of existing curricula, learning objectives, and
assessment practices in healthcare education programs across Australasia, identifying potential
areas for AR/VR integration.

o Contextual analysis: Investigating the unique cultural, institutional, and resource-related factors
that may influence AR/VR implementation in Australasian healthcare education (Fowler, 2014).

Design and Development Phase (Months 7-15):

o Development of design principles: Based on the findings from the analysis phase, creating a set of
design principles and guidelines for effective AR/VR experiences in healthcare education (Dalgarno
& Lee, 2010).

o Collaborative prototyping: Working with interdisciplinary teams (including subject matter experts,
instructional designers, and software developers) to design and prototype AR/VR experiences
aligned with specific learning objectives (Huang et al., 2010).

o lterative refinement: Conducting multiple cycles of testing and refinement, incorporating
feedback from stakeholders and end-users to improve the AR/VR prototypes.

Implementation and Evaluation Phase (Months 16-24):
o Pilotimplementation: Implementing the developed AR/VR experiences in selected healthcare
education programs across Australasia.
o Mixed-methods evaluation: Employing a combination of quantitative and qualitative methods to
assess the effectiveness of the AR/VR experiences (Merchant et al., 2014). This includes:

» Pre- and post-intervention surveys to measure changes in student knowledge, skills, and
attitudes.

» Performance assessments to evaluate skill development (Rushforth, H. E. 2007; Hodges,

B. 2003)

Qualitative interviews and focus groups to gather in-depth insights on user experiences.

Analysis of learning analytics data from the AR/VR platforms

Formative evaluations: Conducting ongoing assessments throughout the implementation

to identify areas for improvement and make necessary adjustments.

YV V V
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Reflection and Dissemination Phase (Months 25-36):

o Data analysis and synthesis: Comprehensive analysis of the quantitative and qualitative data
collected during the implementation and evaluation phase.

o Framework development: Based on the research findings, developing a comprehensive framework
for AR/VR implementation in Australasian healthcare education.

o Guideline creation: Producing detailed guidelines and best practices for designing, developing, and
implementing AR/VR experiences in healthcare education.

o Dissemination: Sharing the research findings and developed framework through multiple
channels, including: Academic publications in peer-reviewed journals; Presentations at national
and international conferences; Workshops and professional development sessions for healthcare
educators; Online resources and open educational materials; and, Collaborations with industry
partners and professional associations

The research team comprises experts in healthcare education, educational technology, instructional
design, and AR/VR development (Fig. 1). This transdisciplinary composition ensures a holistic approach to
the research problem. Partnerships with healthcare institutions, professional associations, and technology
companies provide access to essential resources, subject matter expertise, and potential avenues for
implementation and dissemination. Ethical considerations are paramount throughout the research process.
The study will adhere to the ethical guidelines set forth by the Australian Code for the Responsible Conduct
of Research and obtain approval from relevant institutional review boards. Particular attention will be paid
to issues of data privacy, informed consent, and the potential risks associated with AR/VR use in
educational settings.
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Fig. 1 Transdisciplinary team and expert’s network
Results

As this is a proposal for future research, specific results are not yet available. However, based on the
comprehensive methodology and objectives outlined, the anticipated outcomes of the project include:

1. A detailed mapping of the current state of AR/VR adoption in Australasian healthcare
education, including identified challenges, barriers, and enablers specific to the region.
2. A contextualized framework for effective integration of AR/VR technologies in healthcare

curricula, tailored to the unique needs and constraints of Australasian institutions.
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3. A set of empirically validated design principles and guidelines for creating effective AR/VR
experiences in healthcare education.

4, Quantitative and qualitative evidence on the effectiveness of AR/VR experiences in enhancing
student learning outcomes, engagement, and skill development in healthcare education.

5. Insights into the cost-effectiveness and return on investment of AR/VR implementation in
healthcare education programs.

6. A collection of case studies demonstrating successful AR/VR integration in various healthcare
education contexts across Australasia.

7. A comprehensive set of resources, including implementation guides, best practice

recommendations, and professional development materials, to support the adoption of
AR/VR technologies in healthcare education

Table 1

Anticipated Project Timeline and Key Deliverables

Phase Duration  Key Activities Expected Deliverables

Analysis and Months Literature review, stakeholder Comprehensive report on current

Exploration 1-6 engagement, curriculum analysis state of AR/VR in Australasian
healthcare education

Design and Months Prototyping AR/VR experiences, Set of design principles,

Development 7-15 iterative refinement Prototype AR/VR experiences

Implementation ~ Months Implementation in selected Evaluation report, Refined AR/VR

and Evaluation 16-24 programs, mixed-methods evaluation  experiences

Reflection and Months Framework development, result Comprehensive framework,

Dissemination 25-36 dissemination Guidelines, Academic
publications

Furthermore, the project's emphasis on cost-effective strategies and return on investment addresses a
critical concern for many institutions considering the adoption of AR and VR technologies. By providing
evidence-based insights into the financial feasibility and sustainability of these implementations, the
research can inform decision-making processes and resource allocation at institutional and policy levels.
This practical focus enhances the likelihood of widespread adoption and long-term impact of the research
findings. The dissemination strategy, which includes academic publications, workshops, online resources,
and industry collaborations, ensures that the project's findings and developed solutions will reach a wide
audience. This multi-faceted approach to knowledge sharing has the potential to accelerate the adoption
of AR and VR technologies in healthcare education across the region and contribute to the ongoing
improvement of healthcare professional training. However, it is important to acknowledge potential
limitations and challenges of the research. The diversity within Australasia may make it difficult to create a
one-size-fits-all solution, and the rapid pace of technological advancement could potentially outpace the
research timeline. Additionally, the successful implementation of AR/VR technologies depends on factors
beyond the scope of this study, such as institutional readiness and broader healthcare policies. Future
research directions could include longitudinal studies to assess the long-term impact of AR/VR integration
on healthcare education outcomes and professional practice. Additionally, comparative studies with other
regions could provide insights into the global applicability of the developed framework.

Evaluation of Framework Generalisability
To assess the proposed framework's generalisability to a global context, particularly in relation to the
United Nations Sustainable Development Goals (SDGs) of quality education (SDG 4) and good health and

well-being (SDG 3), we present the following detailed evaluation table:

Table 2
Framework Generalisability Evaluation
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Aspect SDG Alignment Global Applicability ~ Potential Mitigation Strategies
Challenges
Contextual High - Addresses Medium - May Varying cultural Develop modular
Relevance specific needs of require adaptation norms and framework
diverse populations  for different cultural educational components that can
(SDG 4.5, 4.7) contexts traditions be customized for
different contexts
Cost- High - Promotes High - Applicable to  Differing Provide scalable
effectiveness  efficient use of both resource-rich economic solutions and
resources (SDG 4.a, and resource- conditions and guidelines for low-
3.c) constrained settings  healthcare resource
priorities implementations
Pedagogical High - Enhances High - Based on Variations in Emphasize adaptable
Approach quality of universal learning educational pedagogical
healthcare principles systems and strategies and
education (SDG 4.3, teaching provide training for
4.4) philosophies educators
Technological Medium - Depends Medium - Requires Uneven Develop guidelines

Integration on availability of certain level of distribution of for alternative low-
AR/VR technologies  technological technological tech solutions and
(SDG 4.4,9.¢) readiness resources gradual technology
globally adoption
Interdisciplin ~ High - Promotes High - Applicable Potential silos Provide strategies for
ary holistic approach to  across various between fostering
Collaboration  healthcare healthcare disciplines in interdisciplinary
education (SDG 4.7, disciplines some contexts collaboration and
17.16) communication
Scalability Medium - Medium - May Varying Develop guidelines
Framework require institutional for scaling
adaptable to modifications for capacities and implementations and
different scales very large or small regulatory adapting to different
(SDG 4.1, 4.3) implementations environments institutional sizes
Focus on High - Directly High - Addresses Differences in Emphasize core
Health contributes to universal need for healthcare competencies
Outcomes improving skilled healthcare systems and relevant across
healthcare quality professionals priorities different healthcare
(SDG 3.8, 3.¢) globally systems
Cultural High - Considers Medium - Requires Potential for Provide guidelines
Sensitivity diverse cultural careful adaptation cultural for cultural
contexts (SDG 4.7, to different cultural  misunderstandin  adaptation and
10.2) norms gs or involve local
inappropriate stakeholders in
content content
development
Accessibility Medium - Considers ~ Medium - May Varying levels of  Develop guidelines

diverse learning
needs (SDG 4.5,
10.2)

require adaptations
for learners with
disabilities

support for
inclusive
education
globally

for creating
accessible AR/VR
experiences and
alternative learning
pathways
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Sustainability  High - Promotes Medium - Requires Rapid Provide strategies for
long-term ongoing support technological sustainable
improvements in and updates changes and implementation and
education quality evolving continuous
(SDG 4.7, 12.8) healthcare improvement of

practices AR/VR tech and its

experiences

The potential impact of this research extends beyond the immediate realm of healthcare education. By
improving the quality and effectiveness of healthcare professional training, this project indirectly
contributes to several of the United Nations Sustainable Development Goals (SDGs), particularly SDG 3
(Good Health and Well-being) and SDG 4 (Quality Education). The development of a framework for AR/VR
integration in healthcare education aligns with the targets of ensuring inclusive and quality education for
all (SDG 4.3) and increasing the supply of qualified health professionals (SDG 3.c). One of the key strengths
of the proposed framework is its potential adaptability to different healthcare disciplines. While the initial
focus is on Australasian contexts, the principles and methodologies developed could be applicable to a
wide range of healthcare fields, from nursing and medicine to allied health professions. This broad
applicability is crucial in addressing the diverse and evolving needs of the healthcare sector. The emphasis
on authentic learning experiences through AR/VR technologies is particularly significant. As Herrington and
Herrington (2006) argue, authentic learning environments are essential for developing the complex
thinking and problem-solving skills required in real-world professional practice. By simulating realistic
healthcare scenarios, AR/VR experiences can bridge the gap between theoretical knowledge and practical
application, potentially leading to better-prepared healthcare professionals (Seymour et al., 2002).

However, it is important to acknowledge potential challenges and limitations of the research which are
listed below (Fowler, 2015; Barsom et al., 2016):

1. Technological barriers: The successful implementation of AR/VR technologies depends on
adequate technological infrastructure and support. Some institutions, particularly in resource-
constrained settings, may face challenges in adopting these technologies.

2. Resistance to change: As with any significant educational innovation, there may be resistance
from some educators or institutions who are comfortable with traditional teaching methods.
Addressing this resistance through evidence-based advocacy and professional development will
be crucial.

3. Rapid technological advancement: The fast-paced nature of technological development in AR/VR
could potentially outpace the research timeline, necessitating flexibility and adaptability in the
framework development.

4. Ethical considerations: The use of immersive technologies in healthcare education raises
important ethical questions, such as patient privacy in simulated scenarios and the psychological
impact of highly realistic simulations on students. These ethical dimensions will need careful
consideration throughout the research process.

5. Long-term effectiveness: While the study aims to evaluate the immediate impact of AR/VR
integration, the long-term effects on healthcare professional competence and patient outcomes
will require extended longitudinal studies beyond the scope of this project.

To address these challenges, the research design incorporates several mitigation strategies:
a. Scalable solutions: The framework will include guidelines for implementing AR/VR experiences

across a spectrum of technological capabilities, from high-end systems to more accessible mobile-
based solutions.
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b. Stakeholder engagement: Continuous involvement of educators, administrators, and students
throughout the research process will help address concerns and build buy-in for the developed
solutions.

c. Flexibility in framework design: The framework will be designed with modularity and adaptability
in mind, allowing for easy updates as technology evolves.

d. Ethical guidelines: Development of comprehensive ethical guidelines for AR/VR use in healthcare
education will be an integral part of the framework.

e. Foundation for longitudinal research: While long-term outcomes are beyond the immediate
scope, the project will establish baseline data and methodologies to facilitate future longitudinal
studies.

This project lays the groundwork for several promising avenues of future research (Cook et al., 2011):

1. Longitudinal studies: Long-term follow-up studies to assess the impact of AR/VR-enhanced
education on healthcare professionals' competence and patient outcomes.

2. Cross-cultural adaptations: Comparative studies to explore how the framework can be adapted for
healthcare education in different cultural and socioeconomic contexts globally.

3. Interprofessional education: Investigation of how AR/VR technologies can facilitate
interprofessional learning experiences in healthcare education.

4. Alintegration: Exploration of the potential synergies between AR/VR technologies and artificial
intelligence in creating adaptive, personalized learning experiences for healthcare students.

5. Patient involvement: Research into how AR/VR technologies can be used to involve patients in
healthcare education, potentially improving patient-centered care practices.

6. Continuing professional development: Studies on the application of the AR/VR framework for
ongoing professional development of practicing healthcare professionals.

Discussion

The proposed research project addresses a significant gap in knowledge regarding the implementation of
AR and VR technologies in healthcare education within the Australasian context. By employing an EDR
approach, this study aims to develop practical, evidence-based solutions that are grounded in theory and
responsive to the unique challenges and opportunities present in the region. One of the key strengths of
this research lies in its focus on contextual relevance. Unlike previous studies that have often overlooked
the specific needs and constraints of Australasian institutions, this project explicitly considers factors such
as cultural diversity, resource limitations, and institutional policies. This approach aligns with Vygotsky's
(1978) sociocultural theory, which emphasizes the importance of cultural context in learning and
development. By tailoring the AR/VR implementation framework to the Australasian context, the resulting
solutions are expected to be more applicable and effective in real-world settings. The transdisciplinary
nature of the research team and the collaborative approach with stakeholders are crucial aspects of this
study. This aligns with the principles of EDR and is expected to lead to innovative solutions that address the
multifaceted nature of AR/VR implementation in healthcare education. By bringing together experts from
various fields and engaging with end-users throughout the research process, the project ensures that the
developed framework and guidelines will be both theoretically sound and practically relevant to educators,
administrators, and policymakers in the healthcare education sector. The iterative and participatory nature
of the EDR methodology is particularly valuable in the rapidly evolving field of educational technology. This
approach allows for continuous refinement and adaptation of the developed solutions based on empirical
data and stakeholder feedback. As McKenney and Reeves (2022) note, this flexibility is crucial when dealing
with complex educational interventions, especially those involving emerging technologies like AR and VR.
The anticipated advances in knowledge resulting from this project have the potential to significantly impact
healthcare education in Australasia and beyond. The comprehensive framework and guidelines for AR/VR
implementation can serve as a valuable resource for institutions seeking to enhance their educational
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programs and prepare healthcare professionals for the challenges of 21t century practice. This aligns with
the broader goals of improving the quality of healthcare education and, ultimately, patient care outcomes.

Conclusions

The implementation of AR and VR technologies in healthcare education represents a significant
opportunity to enhance the quality and effectiveness of professional training. This proposed research
project, grounded in Educational Design Research methodology and focused on the Australasian context,
aims to develop a comprehensive, evidence-based framework for successful AR/VR integration. By
addressing the unique challenges and opportunities present in Australasian healthcare education, this
study intends to fill a critical gap in the current literature. The resulting framework and guidelines, if
successful, could contribute to revolutionize healthcare education practices, potentially leading to better-
prepared professionals and, ultimately, improved patient care outcomes. The interdisciplinary and
collaborative nature of this proposed research, combined with its iterative and context-sensitive approach,
positions it to potentially make significant contributions to the fields of healthcare education and
educational technology. While challenges exist, the potential benefits of successful AR/VR integration in
healthcare education are substantial. As healthcare continues to evolve in complexity and scope,
innovative educational approaches are essential to prepare the next generation of healthcare
professionals. This proposed research project represents a crucial step towards harnessing the power of
immersive technologies to meet this challenge, with potential implications not just for Australasia, but for
healthcare education globally.

Based on the anticipated outcomes of this research, several key recommendations can be made:

1. Policy development: Healthcare education institutions and regulatory bodies should consider
developing policies that support and guide the integration of AR/VR technologies in curricula.

2. Investment in infrastructure: Institutions should plan for strategic investments in the technological
infrastructure necessary to support AR/VR implementation.

3. Professional development: Comprehensive professional development programs should be established
to equip healthcare educators with the skills and knowledge needed to effectively utilize AR/VR
technologies in their teaching.

4. Collaborative networks: Establishment of collaborative networks among healthcare education
institutions to share resources, best practices, and research findings related to AR/VR implementation.

5. Industry partnerships: Foster partnerships between healthcare education institutions and AR/VR
technology developers to ensure that educational needs drive technological innovation.

6. Ethical guidelines: Develop and implement clear ethical guidelines for the use of AR/VR in healthcare
education, addressing issues such as patient privacy and student well-being.

7. Continuous evaluation: Implement ongoing evaluation processes to assess the effectiveness of AR/VR
integration and inform continuous improvement efforts.

8. Global outreach: Explore opportunities for international collaboration and knowledge sharing to
extend the benefits of this research beyond Australasia.

These recommendations, informed by the comprehensive research undertaken in this project, provide a
roadmap for the successful integration of AR and VR technologies in healthcare education. By following
these guidelines, institutions can harness the power of immersive technologies to enhance the quality of
healthcare education and, ultimately, improve patient care outcomes.
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