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Abstract- The increasing complexity of healthcare
delivery and evolving patient care needs have
accelerated the adoption of innovative educational
strategies in  nursing education. Immersive
technologies, particularly Virtual Reality (VR) and
Augmented Reality (AR), are emerging as
transformative tools that offer experiential,
interactive, and learner-centered approaches to
clinical education. This framework-guided review
examines the use of VR and AR in nursing
education, applying Kolb’s Experiential Learning
Theory and Bloom’s Digital Taxonomy to analyze
their educational value, practical applications, and
pedagogical outcomes. Kolb’s Experiential Learning
Theory emphasizes a cyclical process of learning
through experience, consisting of four key stages:
concrete experience, reflective observation, abstract
conceptualization, and active experimentation. VR
and AR simulations align well with this model by
providing realistic clinical experiences where
nursing students can practice critical skills, engage
in reflective debriefings, apply theoretical concepts,
and subsequently transfer their learning to real-
world clinical settings. Additionally, Bloom’s Digital
Taxonomy offers a structured framework for
evaluating cognitive engagement in digital learning
environments, mapping VR/AR learning activities to
higher-order cognitive domains such as applying,
analyzing, evaluating, and creating. The review
explores how immersive technologies are being
utilized for a range of educational purposes,
including clinical skills development, complex
patient scenario management, empathy training, and
interprofessional collaboration. Evidence suggests
that VR and AR enhance knowledge retention,
improve  psychomotor skills, foster clinical
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reasoning, and boost learner engagement. Despite
these advantages, challenges such as high costs,
technological barriers, limited faculty training, and
integration difficulties persist. The review concludes
by emphasizing the need for comprehensive faculty
development, evidence-based curriculum design, and
further research on long-term learning outcomes. It
highlights the importance of leveraging experiential
learning frameworks to maximize the educational
benefits of VR/AR technologies, ensuring their
effective integration into nursing education for
building competent, adaptable, and technology-savvy
nursing professionals.

Indexed Terms- Immersive Technology, Nursing
Education, Framework-Guided Review, Experiential
Learning Theory

L INTRODUCTION

The landscape of healthcare education is undergoing a
profound  transformation, driven by  rapid
advancements in digital technologies. As healthcare
systems become increasingly complex and patient
needs evolve, traditional pedagogical approaches in
nursing education—often based on didactic instruction
and passive learning—are proving insufficient to
equip future nurses with the necessary clinical
competencies, critical thinking skills, and adaptability
(Menson et al., 2018; Eneogu et al., 2020). In this
context, there is an urgent demand for innovative,
engaging, and experiential learning methodologies
that better align with contemporary healthcare
challenges and technological environments (Scholten
etal.,2018; Nsa et al., 2018).
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Virtual Reality (VR) and Augmented Reality (AR)
have emerged as transformative tools in healthcare
education, particularly within the field of nursing
(Mustapha et al., 2018; Ojeikere et al., 2020). VR
refers to fully immersive, computer-generated
environments that simulate realistic clinical scenarios,
while AR superimposes digital information onto real-
world settings to enhance situational awareness
(Sutherland et al., 2019; Joda et al., 2019). Both
technologies enable learners to interact with dynamic,
life-like simulations in a controlled, safe environment,
where mistakes become learning opportunities without
risks to patient safety (Merotiwon et al., 2020). These
immersive technologies offer unique advantages by
facilitating hands-on, experiential learning that
bridges the gap between theory and practice.

The integration of VR and AR in nursing education
has accelerated in recent years due to several
converging factors. First, the need for scalable,
remote, and flexible educational solutions has become
increasingly urgent, particularly in light of the
COVID-19 pandemic, which disrupted traditional
clinical placements and in-person simulations (Broisin
et al., 2017; Angelopoulos et al., 2019). Second,
VR/AR technologies have become more accessible
and cost-effective, with improved usability and
compatibility with common learning management
systems. Finally, there is growing recognition among
educators and healthcare institutions that VR/AR-
based training enhances student engagement,
improves retention of knowledge and skills, and
prepares  learners  for  high-stakes  clinical
environments.

This review aims to critically evaluate the application
of VR and AR technologies in nursing education
through the lens of two well-established educational
frameworks: Kolb’s Experiential Learning Cycle and
Bloom’s Digital Taxonomy. These frameworks
provide structured methodologies for analyzing the
learning  processes, outcomes, and cognitive
engagement associated with immersive technologies.

Kolb’s Experiential Learning Cycle emphasizes the
importance of learning through direct experience and
iterative reflection. It outlines four key stages:
concrete experience, reflective observation, abstract
conceptualization, and active experimentation. VR
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and AR simulations naturally align with this cycle by
allowing students to participate in clinical scenarios,
reflect on their actions, integrate new knowledge, and
apply their learning in future situations.

Bloom’s Digital Taxonomy, an adaptation of the
classic Bloom’s Taxonomy for digital learning
environments, provides a hierarchical framework for
categorizing cognitive learning objectives in the
digital age. It includes six cognitive levels:
remembering, understanding, applying, analyzing,
evaluating, and creating. This taxonomy offers a
valuable lens for assessing how VR/AR technologies
facilitate higher-order thinking skills, from basic
knowledge acquisition to complex decision-making
and problem-solving (Khoshnevisan and Le, 2018;
Papanastasiou et al., 2019).

By applying these complementary frameworks, this
review seeks to identify the strengths, limitations, and
best practices for integrating immersive technologies
into nursing education. It also highlights critical gaps
in current research and provides recommendations for
optimizing the use of VR/AR in nursing curricula.

The significance of VR and AR in nursing education
lies in their potential to address persistent skills gaps
and improve clinical preparedness. Traditional nursing
education methods often rely on classroom instruction,
limited laboratory simulations, and unpredictable
clinical placements (Lubbers and Rossman, 2017;
Zapko et al., 2108). These approaches may not
consistently expose students to rare, high-risk, or
emergent clinical situations, resulting in uneven
preparedness for real-world practice.

Immersive technologies offer a powerful solution by
providing standardized, repeatable, and customizable
learning experiences. Through VR/AR simulations,
nursing students can practice complex procedures,
develop critical thinking and decision-making skills,
and enhance their communication and teamwork
abilities (Wu et al., 2019; Han, 2019). Such
experiences improve not only psychomotor skills but
also confidence and self-efficacy, essential for
transitioning to clinical roles.

Furthermore, VR and AR technologies contribute to
patient safety by enabling learners to master clinical
competencies before engaging with actual patients. By

ICONIC RESEARCH AND ENGINEERING JOURNALS 300



© AUG 2020 | IRE Journals | Volume 4 Issue 2 | ISSN: 2456-8880

simulating high-pressure scenarios—such as cardiac
arrest, trauma resuscitation, or infectious disease
outbreaks—students gain valuable experience in
managing complex cases without jeopardizing patient
outcomes.

The integration of immersive technologies into
nursing  education  represents a  significant
advancement in preparing nurses for modern
healthcare practice. By grounding this review in
Kolb’s Experiential Learning Cycle and Bloom’s
Digital Taxonomy, it offers a comprehensive analysis
of how VR and AR can effectively enhance learning,
bridge the theory-practice gap, and improve patient-
centered care outcomes.

IL. METHODOLOGY

This systematic review was conducted following the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines to ensure
methodological transparency and rigor. The review
focused on the use of immersive technology in nursing
education, guided by experiential learning theory as
the conceptual framework. A systematic search was
performed across major electronic databases,
including PubMed, CINAHL, Scopus, ERIC, and Web
of Science, along with grey literature sources such as
conference proceedings, dissertations, and reports
from nursing education organizations. The search
strategy utilized a combination of controlled
vocabulary and free-text terms, including “immersive
technology,” “virtual reality,” “augmented reality,”
“simulation,” “nursing education,” ‘“experiential
learning,” and “framework,” combined with Boolean
operators to refine the search.

G

Eligibility criteria were defined based on the
Population, Intervention, Comparison, and Outcome
(PICO) framework. Studies were included if they
involved nursing students or nurse educators,
incorporated immersive technologies such as virtual
reality, augmented reality, or simulation-based
learning, explicitly applied experiential learning
theory or its key components to guide design or
analysis, and reported educational outcomes such as
knowledge acquisition, clinical skills development,
learner engagement, or critical thinking. Both
qualitative and quantitative studies were considered,
including randomized controlled trials, quasi-
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experimental designs, mixed-methods research,
qualitative studies, and systematic reviews. Studies
were excluded if they did not focus on nursing
education, lacked an experiential learning framework,
or did not involve immersive technology. Only
English-language studies were included, with no
restrictions on publication date to capture the full
scope of available evidence.

All references identified were imported into reference
management software for de-duplication. Two
reviewers independently screened titles and abstracts
for relevance according to the inclusion and exclusion
criteria. Full-text articles were retrieved for studies
meeting the screening criteria or where eligibility was
unclear. Disagreements were resolved through
discussion or consultation with a third reviewer.

A standardized data extraction form was developed to
capture key information from each included study,
including author(s), year of publication, study design,
sample characteristics, type of immersive technology
used, application of experiential learning theory,
educational interventions, outcome measures, and key
findings. Data were verified by a second reviewer for
accuracy and completeness.

The methodological quality of included studies was
assessed using appropriate tools for each study design,
such as the Joanna Briggs Institute Critical Appraisal
Tools and the Mixed Methods Appraisal Tool. No
studies were excluded based solely on quality;
however, quality assessments informed the
interpretation of findings during synthesis.

Data synthesis was conducted using a narrative,
thematic approach due to the diversity in study
designs, technologies, and outcomes. Studies were
grouped according to the type of immersive
technology used and the components of experiential
learning  theory applied, including concrete
experience, reflective observation, abstract
conceptualization, and active experimentation.
Thematic analysis identified key patterns related to
educational effectiveness, learner engagement, skill
development, and practical applications in nursing
education. Particular attention was given to studies
that provided detailed descriptions of how experiential
learning theory informed the design, implementation,
and evaluation of immersive learning experiences.
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Throughout the review process, the PRISMA
guidelines were followed to ensure a systematic,
transparent, and reproducible approach to study
selection, data extraction, quality assessment, and
synthesis. The resulting analysis provides a
comprehensive, framework-guided synthesis of the
current evidence on the application of immersive
technology in nursing education through the lens of
experiential learning theory, highlighting effective
strategies, educational benefits, challenges, and
directions for future research and practice.

2.1 Conceptual Frameworks

The effective integration of immersive technologies
such as virtual reality (VR) and augmented reality
(AR) in nursing education requires a strong conceptual
foundation to maximize learning outcomes. Two
widely recognized frameworks—Kolb’s Experiential
Learning Cycle and Bloom’s Digital Taxonomy—
offer essential guidance for structuring VR/AR-based
educational interventions. Both frameworks provide
distinct yet complementary perspectives on how
immersive learning environments can foster
knowledge acquisition, clinical skills development,
and critical thinking.

Kolb’s Experiential Learning Cycle presents a four-
stage, cyclical model of learning grounded in the
principle that knowledge emerges through the
transformation of experience as shown in figure 1.
This model is particularly suited to simulation-based
education, where learners actively engage in realistic
scenarios that replicate clinical environments. In the
context of VR and AR, each of Kolb’s stages can be
explicitly operationalized to structure effective
learning experiences for nursing students (Koivisto et
al., 2017; Fewster-Thuente and Batteson, 2018).

engagement through VR/AR

Concrete Experience (direct
simulations)

Reflective Observation (guided
reflection and debriefing post-
simulation)

Abstract Conceptualization (linking
experiences to theoretical
knowledge)

Active Experimentation (applying
learned concepts in real-life clinical
settings)

Figure 1: Kolb’s Experiential Learning Cycle
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The first stage, Concrete Experience, involves direct
engagement with learning materials through
immersive technologies. In this stage, nursing students
participate in VR or AR simulations that emulate
clinical situations, such as performing emergency
interventions or managing patient care. These
immersive experiences enable learners to engage their
senses and emotions, offering authentic exposure to
complex scenarios without the risks associated with
real-life practice.

The second stage, Reflective Observation, emphasizes
guided reflection and debriefing following the
simulation. In this phase, learners critically review
their actions, decisions, and emotions experienced
during the VR or AR session. Structured debriefings
led by facilitators allow learners to identify what went
well, recognize errors, and discuss alternative
approaches, enhancing metacognitive awareness and
self-assessment skills (Tutticci et al., 2018; Allen et
al., 2018).

The third stage, Abstract Conceptualization, involves
connecting the simulated experience to theoretical
frameworks and evidence-based knowledge. Learners
synthesize what they encountered during the
simulation with academic concepts, such as
pathophysiology, clinical guidelines, and
communication theories. This phase solidifies
understanding by translating experiences into general
principles that can guide future practice.

Finally, Active Experimentation focuses on applying
the acquired knowledge and skills in actual or
simulated clinical settings. Learners use insights
gained from the VR/AR experience to modify their
behavior and decision-making in subsequent practice
opportunities, reinforcing the transfer of learning to
real-world situations (Sihi et al., 2018; Steffen et al.,
2019).

Kolb’s model is highly relevant to simulation-based
and virtual learning environments, as it aligns well
with the experiential nature of VR/AR technology. By
following this cyclical process, nursing students can
continuously refine their clinical competencies and
decision-making abilities in a safe and structured
manner (McGaughey et al., 2017; Watts et al., 2017).
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Bloom’s Taxonomy, originally developed to classify
educational objectives according to cognitive
complexity, has been adapted into a digital framework
known as Bloom’s Digital Taxonomy. This revised
model considers the impact of technology on learning
and highlights the cognitive processes involved in
digital education. It is particularly useful for guiding
the design and assessment of VR/AR-based learning
activities in nursing education.

The first cognitive domain, Remembering, involves
the recall of foundational knowledge using digital
tools. In VR/AR environments, this may include
identifying anatomical structures, memorizing clinical
protocols, or recalling disease processes while
navigating a simulation (Moro et al., 2017; Babu et al.,
2018).

The second domain, Understanding, requires learners
to interpret and explain information derived from
virtual experiences. Nursing students demonstrate
understanding by discussing symptoms presented in a
VR patient scenario or explaining the rationale behind
a chosen intervention during debriefing sessions.

The third domain, Applying, refers to using learned
concepts in practice. VR/AR simulations enable
learners to apply theoretical knowledge by performing
clinical procedures such as wound care, medication
administration, or patient assessments within a virtual
space, reinforcing skill acquisition through active
participation.

The fourth domain, analyzing, challenges learners to
examine and break down complex information in
clinical simulations (Lamb et al., 2018; Frerejean et
al., 2019). This may involve comparing different
diagnostic approaches, identifying patient safety risks,
or evaluating competing priorities in a virtual scenario.

The fifth domain, Evaluating, requires making
informed judgments based on evidence and situational
variables encountered in simulations. Nursing students
engage in evaluation by critiquing their own actions or
those of virtual team members, assessing ethical
considerations, or deciding on the best course of action
for patient care (Maddison and Strang, 2018; Pilnick
et al.,2018).
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The highest domain, Creating, involves generating
new ideas, strategies, or solutions derived from the
simulation experience. In nursing education, this could
include designing care plans, developing patient
education tools, or proposing innovative interventions
based on insights gained through immersive learning.

VR and AR technologies can be effectively mapped
onto Bloom’s Digital Taxonomy by designing
learning tasks that progressively engage students at
each cognitive level. For example, a simulation may
begin with simple recognition tasks (Remembering),
progress through interpreting patient conditions
(Understanding), applying procedures (Applying), and
culminate in developing comprehensive care strategies
(Creating). By aligning immersive learning activities
with the taxonomy, educators can systematically
cultivate higher-order thinking skills essential for
competent and adaptive nursing practice (Stevenson
and Hedberg, 2017; Southgate, 2019).

Kolb’s Experiential Learning Cycle and Bloom’s
Digital Taxonomy offer robust frameworks for
guiding the use of immersive technologies in nursing
education. Together, they provide a complementary
structure that supports experiential, reflective, and
cognitive aspects of learning through VR and AR.
These frameworks enable educators to design
meaningful learning experiences that foster deep
understanding, clinical competence, and critical
thinking, ultimately enhancing nursing students’
preparedness for complex healthcare environments
(Berkhout ef al., 2018; Younas and Maddigan, 2019).

2.2 Applications of VR/AR in Nursing Education

The integration of immersive technologies such as
Virtual Reality (VR) and Augmented Reality (AR)
into nursing education has opened new avenues for
experiential learning, bridging the gap between
theoretical knowledge and clinical practice. VR/AR
simulations offer realistic, interactive, and scalable
educational experiences that address various
dimensions of nursing competency, ranging from
technical skills to communication and teamwork as
shown in figure 2 (Alexander et al., 2017; Hauze et al.,
2019). This examines the primary applications of
VR/AR in nursing education, focusing on four key
areas: clinical skills development, complex clinical
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decision-making, empathy and communication
training, and interprofessional education.

Empathy and
Interprofessional Communication

Education Training

Complex Clinical Clinical Skills
Decision-Making Development

One of the most prominent applications of VR/AR in
nursing education is in the development of essential
clinical skills. Through highly realistic virtual
environments, students gain hands-on experience in
performing a range of technical procedures without the
risks associated with live patient care (Kavanagh et al.,
2017; Latka et al., 2018; Kononowicz et al., 2019).
VR/AR technologies allow learners to practice skills
such as wound care, catheter insertion, injections,
intravenous therapy, and basic life support in fully
simulated settings.

These virtual platforms provide immediate feedback,
allowing students to identify and correct errors in real-
time. This feature fosters iterative learning, in which
students repeat procedures until they achieve
proficiency, thereby improving skill retention and
confidence. Unlike traditional simulation labs, which
may be limited by physical resources or instructor
availability, VR/AR tools can be accessed remotely
and repeatedly, offering a consistent and scalable
solution.

VR/AR also plays a critical role in the safe simulation
of high-risk or invasive procedures that are rarely
encountered during routine clinical placements but are
vital for practice readiness. For example, VR-based
simulations enable nursing students to practice
endotracheal intubation, central line insertion, or
trauma wound management without jeopardizing
patient safety. These immersive technologies not only
improve psychomotor coordination but also reduce
anxiety associated with performing such tasks for the
first time in real-life settings (Li et al., 2017,
Engelbrecht et al., 2019).
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Beyond technical skill development, VR/AR
technologies are increasingly being used to train
nursing students in complex clinical decision-making.
These tools simulate dynamic, high-pressure clinical
scenarios that require rapid thinking, diagnostic
reasoning, and prioritized responses—skills critical
for emergency care, critical care, and acute settings.

In VR/AR environments, learners can be immersed in
simulated emergency situations such as cardiac
arrests, sepsis management, or trauma resuscitation.
These simulations require students to assess vital
signs, interpret diagnostic data, administer
medications, and implement life-saving interventions,
mirroring the fast-paced and unpredictable nature of
real clinical settings. Through repeated exposure to
such high-stakes situations, nursing students develop
cognitive flexibility and the ability to remain
composed under pressure (Cantrell et al., 2017,
Waxman et al., 2019).

Additionally, VR/AR technologies offer opportunities
for scenario-based learning, where students must
analyze complex patient cases, make clinical
judgments, and experience the consequences of their
decisions. This fosters critical reflection and clinical
reasoning, preparing learners to apply evidence-based
practices in actual healthcare environments. Through
integrated debriefing features, students can review
their performance and receive feedback on clinical
choices, reinforcing learning through reflection and
iterative practice.

VR/AR technologies also serve as powerful tools for
fostering empathy and enhancing communication
skills, both of which are essential components of
holistic nursing care. Empathy-focused simulations
immerse learners in the experiences of patients with
chronic conditions, disabilities, or cognitive
impairments, promoting deeper understanding and
compassion (Trahan et al., 2019; Scholten and Granic,
2019).

For example, VR simulations that replicate the sensory
and cognitive experiences of individuals with
dementia enable students to appreciate the confusion,
frustration, and isolation faced by these patients.
Similarly, AR applications can simulate hearing loss,
visual impairments, or mobility limitations, allowing
nursing students to better understand the daily
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challenges of living with such conditions. By virtually
“walking in the shoes” of patients, learners gain
valuable insight into the importance of empathy and
person-centered care.

Communication-focused VR/AR training provides
opportunities for students to practice therapeutic
communication strategies, engage in difficult
conversations, and refine interpersonal skills.
Simulations may involve interactions with virtual
patients, family members, or healthcare colleagues,
enabling learners to navigate scenarios such as
breaking bad news, addressing patient concerns, or
collaborating on care plans. These applications not
only improve verbal and non-verbal communication
but also help students develop cultural competence
and emotional intelligence—essential traits in diverse
healthcare settings.

Interprofessional collaboration is fundamental to
effective  healthcare  delivery, and VR/AR
technologies have emerged as valuable tools for
promoting interprofessional education (IPE). Through
collaborative virtual simulations, nursing students
engage with learners from other disciplines such as
medicine, pharmacy, respiratory therapy, and social
work, simulating the teamwork required in actual
clinical practice (Kuehn et al., 2017; Liaw et al.,
2019).

These VR/AR scenarios present complex patient cases
requiring coordinated care and shared decision-
making among team members. Students can practice
interprofessional communication, role clarification,
conflict resolution, and collaborative problem-solving
within a risk-free environment. This approach fosters
mutual respect and enhances the understanding of each
profession’s scope of practice.

Moreover, VR/AR-based IPE allows learners from
different locations to participate in joint training
sessions, overcoming geographical barriers to
collaborative learning. Such simulations are
particularly valuable in preparing nursing students for
roles in multidisciplinary teams, ensuring that they are
ready to contribute effectively to integrated care
models.

The application of VR and AR technologies in nursing
education spans a wide range of learning domains,
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from technical skill acquisition to advanced clinical
reasoning, empathy development, and
interprofessional collaboration. These immersive tools
enable students to engage in realistic, interactive
learning  experiences that enhance clinical
competence, critical thinking, and compassionate care.

By providing safe, repeatable, and scalable learning
environments, VR/AR platforms address key
limitations of traditional nursing education methods.
They prepare students to navigate the complexities of
modern healthcare practice while reinforcing patient-
centered, ethical, and collaborative approaches to care.
As VR/AR technologies continue to evolve, their role
in shaping the future of nursing education is poised to
expand, offering exciting opportunities to transform
how nurses are trained and how care is delivered
(Baikulova and Suderevskaia, 2019; Wolz, 2019).

2.3 Evaluation of VR/AR through Experiential
Learning Theory

The integration of Virtual Reality (VR) and
Augmented Reality (AR) in nursing education
presents a unique opportunity to enhance experiential
learning. Kolb’s Experiential Learning Theory (ELT)
offers a comprehensive framework for evaluating how
these immersive technologies foster active,
meaningful learning. According to Kolb, learning is a
cyclical process consisting of four stages: Concrete
Experience, Reflective Observation, Abstract
Conceptualization, and Active Experimentation
(Reshmad'sa and Vijayakumari, 2017; Ayad et al.,
2019). This evaluates VR/AR-based nursing education
through the lens of ELT, mapping immersive learning
activities to each stage of Kolb’s cycle, analyzing their
educational impact, and presenting specific examples
of effective VR/AR nursing simulations aligned with
the model.

This stage involves direct participation in a learning
activity that engages the learner’s senses and
emotions. VR/AR simulations naturally fulfill this
requirement by immersing students in realistic clinical
environments where they perform specific nursing
tasks. In VR-based simulations, learners interact with
virtual patients, administer medications, or perform
life-saving interventions, while AR overlays digital
data—such as vital signs or anatomical structures—
onto real-world settings, enriching practical
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experiences. These activities offer the learner a “first-
person” perspective of clinical practice, enabling
hands-on learning without the risks associated with
real patient care.

Following the immersive experience, learners are
encouraged to reflect on their actions, decisions, and
outcomes. VR/AR platforms often include built-in
debriefing tools, enabling students to review
performance metrics, receive instructor feedback, or
re-watch simulation recordings. These reflection
opportunities allow learners to analyze their behavior,
identify areas of improvement, and process emotional
responses to challenging clinical situations. Reflection
is often facilitated by instructors through structured
debriefing sessions, encouraging dialogue and peer
discussion.

At this stage, learners integrate theoretical concepts
and principles with their reflective observations to
form a deeper understanding of clinical knowledge.
VR/AR simulations often include educational
modules that link practical activities with underlying
theory, such as anatomy, pathophysiology, or
pharmacology. Learners can revisit learning materials,
adjust their clinical reasoning, and develop abstract
frameworks for future decision-making. Through this
process, students synthesize experience with academic
knowledge, enhancing critical thinking and judgment.

The final stage involves applying newly acquired
knowledge and insights to real-world practice or
additional simulations. VR/AR technologies allow for
repeated practice in varying scenarios, enabling
students to test new approaches, refine techniques, and
experiment with different clinical strategies (Birt and
Cowling, 2017; Li et al., 2018). For example, students
may reattempt a simulation with altered patient
conditions to apply lessons learned in prior sessions.
This cyclical experimentation fosters iterative learning
and skill mastery, promoting readiness for clinical
environments.

VR/AR technologies are inherently aligned with
experiential learning principles, offering dynamic and
interactive environments that allow learners to learn
by doing. Unlike traditional lectures or textbook-based
instruction, immersive simulations actively engage
learners, triggering cognitive, emotional, and
psychomotor domains simultaneously.
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One key advantage of VR/AR is the ability to present
complex, high-risk scenarios in a safe, controlled
setting. Students can engage with rare or critical
situations—such as cardiac arrest, severe trauma, or
infectious disease outbreaks—without jeopardizing
patient safety. These experiences provide ‘“‘concrete
experiences” that would otherwise be difficult to
obtain during routine clinical rotations.

Additionally, VR/AR enhances reflection by offering
objective performance feedback through tracking
technologies. These platforms can record learner
actions, measure response times, assess accuracy, and
present detailed analytics, which deepen reflective
learning. Moreover, the repeatable nature of VR/AR
simulations  encourages self-directed learning;
students can revisit and refine their actions
independently, reinforcing abstract conceptualization
and active experimentation.

Furthermore, VR/AR facilitates the emotional
engagement necessary for transformative learning. By
placing learners in realistic, emotionally charged
situations, such as delivering bad news or managing
end-of-life care, VR/AR fosters empathy and
emotional intelligence, critical components of patient-
centered nursing care.

Several nursing education programs have successfully
implemented VR/AR-based  simulations that
exemplify Kolb’s learning cycle.

In this scenario, students are immersed in an intensive
care unit setting, where they must rapidly identify
signs of sepsis, administer appropriate interventions,
and communicate with interdisciplinary teams
(Bullard et al., 2017; Seam et al., 2019). Concrete
Experience, students interact with a deteriorating
virtual patient showing sepsis symptoms. Reflective
Observation, after the simulation, students review
vital signs, timelines, and decisions made. Abstract
Conceptualization, educators link students' responses
to evidence-based sepsis protocols and underlying
pathophysiology. Active Experimentation: Learners
repeat the simulation with adjusted parameters,
applying refined strategies for early detection and
intervention.

An AR application projects interactive wound models
onto mannequins or clinical equipment, guiding
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students through wound assessment and dressing
techniques.

Concrete Experience, students assess wounds in a
blended physical-digital environment. Reflective
Observation, learners evaluate their technique via AR-
guided scoring and instructor feedback. Abstract
Conceptualization, the simulation connects wound
care decisions to concepts like infection control and
tissue healing. Active Experimentation, students
reattempt the procedure using different wound types
or treatment protocols.

This simulation places students in the virtual
perspective of an older adult with dementia,
simulating sensory impairments and cognitive
confusion. Concrete Experience, learners experience
disorientation and communication barriers from a
patient’s point of view. Reflective Observation,
structured debriefings allow learners to process their
emotional responses and discuss challenges in
dementia care. Abstract Conceptualization, educators
guide learners in applying person-centered
communication strategies and dementia care models.
Active  Experimentation, students apply these
techniques in subsequent simulations or during
clinical placements with dementia patients.

VR and AR technologies provide powerful platforms
for operationalizing Kolb’s Experiential Learning
Theory in nursing education. By offering realistic,
immersive experiences that mirror real clinical
practice, these technologies effectively engage
learners in the full learning cycle—from concrete
experience to active experimentation. Through
structured simulation designs and integrated feedback
mechanisms, VR/AR enables nursing students to
develop clinical competence, critical thinking, and
emotional resilience in a safe, supportive environment.
The alignment of VR/AR with experiential learning
principles highlights their growing significance in
advancing nursing education and preparing future
nurses for complex, technology-driven healthcare
settings (Strada et al., 2019; Gonzélez et al., 2019).

2.4 Evaluation of VR/AR Using Bloom’s Digital
Taxonomy

The integration of immersive technologies such as
Virtual Reality (VR) and Augmented Reality (AR)

IRE 1709704

into nursing education has transformed the landscape
of teaching and learning, providing new opportunities
for experiential learning. Bloom’s Digital Taxonomy,
an adaptation of the original Bloom’s Taxonomy,
offers a structured framework for evaluating the
effectiveness of VR/AR tools across varying levels of
cognitive learning. By categorizing learning
objectives from basic knowledge acquisition to
advanced clinical problem-solving, this taxonomy
enables educators to systematically assess the
pedagogical value of immersive technologies in
nursing education (Harris et al., 2019; Heitzmann et
al., 2019).

At the foundational level of Remembering, VR/AR
tools are designed to support the recall of factual
knowledge, terminology, and basic concepts. In
nursing education, this may include VR-based
anatomical tours that allow learners to explore human
body structures, memorize medical terminology, and
identify anatomical landmarks. These applications
often include labeling exercises, quizzes, and guided
navigation tasks to reinforce memory retention. For
instance, a VR simulation may guide students through
the cardiovascular system, requiring them to recall and
identify key components such as arteries, veins, and
chambers of the heart.

The next cognitive level, Understanding, involves the
ability to explain concepts and interpret information.
VR/AR simulations can present dynamic clinical
scenarios where students must explain patient
symptoms or physiological responses. For example, an
AR application projecting visualizations of disease
progression, such as diabetic foot ulcers, can help
students grasp underlying pathological processes.
Learners can manipulate variables within the
simulation, fostering comprehension of cause-and-
effect relationships in disease management.

Applying represents the stage where learners use
acquired knowledge to perform procedures or solve
routine clinical problems. VR/AR technologies
facilitate this by simulating hands-on experiences,
such as inserting intravenous lines, administering
medications, or conducting physical assessments.
These tools offer interactive environments where
learners apply protocols and practice psychomotor
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skills in a risk-free setting, enhancing both confidence
and technical competence.

At the Analyzing level, VR/AR environments
challenge students to deconstruct complex patient
cases and recognize patterns within clinical data.
Advanced simulations may involve multi-patient care
scenarios where learners identify abnormal vital signs,
prioritize care tasks, and differentiate between
overlapping symptoms. For example, VR simulations
may require students to analyze the trajectory of
patient deterioration in an intensive care unit and
select appropriate interventions based on clinical
indicators.

The Evaluating level engages learners in making
critical judgments and decisions under simulated
conditions. VR/AR platforms often embed ethical
dilemmas, medication reconciliation tasks, or
diagnostic  decision-making exercises. Nursing
students are prompted to assess the risks and benefits
of wvarious interventions, justify their clinical
decisions, and reflect on the outcomes within the
simulation (Smallheer ef al., 2018; Perry et al., 2019).
This stage fosters advanced clinical reasoning and
critical thinking, essential for effective patient care.

At the highest cognitive level, Creating, students use
immersive technologies to generate novel solutions or
develop care plans based on complex simulation
experiences. In some VR/AR scenarios, learners are
tasked with designing patient discharge plans,
proposing preventive care strategies, or developing
interdisciplinary collaboration approaches for patient
care. By enabling students to synthesize knowledge
from various domains, VR/AR fosters innovation and
adaptive problem-solving in clinical practice.

Several nursing  education  programs  have
demonstrated the successful application of VR/AR
technologies aligned with Bloom’s Digital Taxonomy.
For Remembering and Understanding, programs such
as the “3D Organon VR Anatomy” platform offer
immersive anatomical explorations that help nursing
students identify body systems, memorize structures,
and explain their physiological functions. These
programs are widely used in foundational nursing
courses focused on anatomy and physiology.
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In the Applying stage, the Oxford Medical Simulation
platform provides interactive scenarios where nursing
students practice clinical procedures and emergency
responses, such as managing anaphylaxis or cardiac
arrest. Students engage in realistic patient encounters,
apply clinical protocols, and receive automated
feedback, enhancing their procedural skills and
clinical decision-making abilities.

For Analyzing and Evaluating, programs like “SimX”
deliver complex case-based simulations that challenge
learners to assess multiple data points, prioritize
interventions, and make clinical judgments under
pressure. Scenarios include high-acuity situations such
as trauma resuscitation or managing sepsis in critical
care settings. These simulations promote higher-order
thinking skills by requiring analysis of evolving
patient conditions and defense of clinical decisions
during debriefings.

At the Creating level, some nursing programs employ
VR platforms that support team-based care planning
and interdisciplinary collaboration (Flinter et al.,
2017; Sweeney et al., 2018). In these simulations,
students are tasked with developing comprehensive
care plans for patients with chronic conditions or
complex psychosocial needs. For instance, students
may collaboratively design discharge planning
strategies that incorporate medication reconciliation,
community resource referrals, and follow-up care
coordination, reflecting real-world complexities.

VR and AR technologies, when thoughtfully aligned
with Bloom’s Digital Taxonomy, offer powerful tools
for fostering cognitive development in nursing
education. From foundational knowledge recall to
advanced problem-solving and clinical innovation,
immersive simulations support learning across all
cognitive levels. By leveraging VR/AR in structured,
evidence-informed ways, nursing educators can
enhance learner engagement, clinical competence, and
critical thinking, ultimately preparing students for the
multifaceted demands of contemporary healthcare
environments. As these technologies continue to
evolve, their integration with pedagogical frameworks
like Bloom’s Taxonomy will be key to maximizing
their educational impact and ensuring effective,
competency-based nursing education.
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2.5 Benefits and Challenges

The incorporation of Virtual Reality (VR) and
Augmented Reality (AR) in nursing education
represents a major shift in pedagogical strategies,
offering both significant advantages and noteworthy
challenges. As immersive technologies become more
prominent, nursing programs must evaluate their
potential for improving learning outcomes, alongside
addressing the barriers to widespread adoption as
shown in figure 3(Dudding and Nottingham, 2018;
Fealy et al., 2019). This critically analyzes the key
benefits and challenges of using VR/AR in nursing
education, particularly in relation to student
engagement, skill retention, accessibility, costs,
faculty readiness, and curricular integration.

One of the most significant advantages of VR/AR-
based learning is the marked increase in student
engagement and motivation. Traditional teaching
methods—such as lectures and passive video
demonstrations—often struggle to sustain student
attention, particularly in complex or abstract topics.
VR and AR technologies provide highly interactive,
immersive environments that captivate learners by
simulating real-world nursing scenarios.

VR/AR simulations allow students to take on active
roles within clinical settings, making real-time
decisions, solving problems, and interacting with
virtual patients and environments. This active
participation fosters a sense of presence and emotional
connection, which enhances motivation and makes the
learning experience more enjoyable and meaningful.
Studies have shown that students using VR/AR report
greater enthusiasm, curiosity, and readiness to engage
with challenging material, resulting in deeper learning.

Additionally, gamification elements within VR/AR—
such as scoring systems, challenges, and instant
feedback—further enhance motivation by tapping into
competitive and achievement-oriented learning styles.
This motivational impact is particularly valuable for
younger, tech-savvy generations of nursing students
who are accustomed to digital environments.

VR and AR technologies significantly enhance the
retention of knowledge and clinical skills. Unlike
traditional learning methods, which may rely heavily
on memorization, immersive technologies engage
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multiple sensory modalities—visual, auditory, and
kinesthetic—thus  reinforcing neural pathways
associated with learning. VR/AR simulations are often
structured to allow for repeated practice of clinical
tasks, fostering long-term memory formation through
repetition and immediate feedback.

Enhanced student engagement and motivation
Improved skill retention and transferability

Increased access to high-quality simulation

Benefits experiences

High implementation and maintenance costs
Need for faculty training and technical support

Integration into existing nursing curricula and
accreditation standards

Challenges

Figure 3: Benefits and Challenges

More importantly, VR/AR learning environments
enable students to practice realistic clinical decision-
making and psychomotor skills that can be directly
transferred to real-life patient care settings. For
example, repeated exposure to emergency scenarios,
such as cardiac arrest simulations in VR, allows
learners to internalize clinical protocols and improve
their performance in high-pressure situations.
Empirical research demonstrates that students trained
with VR/AR exhibit greater accuracy, speed, and
confidence when performing clinical procedures
compared to those trained via traditional methods
(Hsieh and Lee, 2018; Ho et al., 2019).

Accessibility is another notable benefit of VR/AR in
nursing education. Traditional simulation-based
education often requires specialized facilities, high-
cost manikins, and significant staff resources, which
may limit opportunities for frequent or individualized
practice. VR/AR platforms, however, can deliver
standardized, high-quality simulation experiences to
learners regardless of location.

These technologies are especially valuable for remote
or rural nursing programs, where access to
sophisticated simulation labs may be limited. Cloud-
based VR/AR solutions can be accessed via laptops,
tablets, or VR headsets, enabling students to engage in
clinical practice simulations from their homes or local
learning centers. This flexibility not only democratizes

ICONIC RESEARCH AND ENGINEERING JOURNALS 309




© AUG 2020 | IRE Journals | Volume 4 Issue 2 | ISSN: 2456-8880

access to advanced educational resources but also
supports self-paced, independent learning.

Additionally, VR/AR simulations can offer exposure
to rare, complex, or high-risk clinical cases that
students may not encounter during traditional clinical
placements. This ensures that all students have
opportunities to develop competencies in a wide range
of nursing scenarios.

Despite the clear benefits, the high costs associated
with implementing and maintaining VR/AR
technologies remain a major barrier. Initial
investments include hardware such as VR headsets,
AR-enabled devices, and compatible computers, as
well as software licenses for educational applications.
These costs can be prohibitive for many nursing
programs, particularly in low-resource settings.

Furthermore, ongoing expenses—such as system
updates, technical maintenance, and software
subscriptions—add to the financial burden. Cost-
benefit analyses are often required to justify these
investments, especially in academic institutions with
limited budgets (Posner and Sunstein, 2017; Asche et
al., 2018). Without external funding or institutional
commitment, the scalability of VR/AR in nursing
education remains limited.

Effective integration of VR/AR into nursing curricula
requires well-prepared faculty who are both
pedagogically and technologically competent. Many
nursing educators lack formal training in immersive
technologies and may experience challenges in
designing, delivering, and assessing VR/AR-based
learning activities.

Faculty may face a steep learning curve in mastering
VR/AR hardware, navigating software platforms, and
troubleshooting  technical issues. In addition,
instructors must develop skills in facilitating
debriefings and linking simulation experiences to
theoretical frameworks such as Kolb’s Experiential
Learning Cycle and Bloom’s Digital Taxonomy.
Without adequate training and institutional support,
faculty resistance to adopting these tools may emerge.

Furthermore, ongoing technical support is essential to
ensure seamless operation of VR/AR systems during
instructional activities. Institutions must invest in IT
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personnel and provide training opportunities to ensure
the sustainability of VR/AR educational programs.

Another key challenge is the integration of VR/AR
into established nursing curricula and compliance with
accreditation requirements. Nursing education
programs are often tightly structured, with limited
flexibility to incorporate new technologies without
disrupting course schedules or learning objectives.

Curriculum redesign is necessary to embed VR/AR
simulations meaningfully into coursework, ensuring
that these tools complement rather than replace
essential clinical learning experiences. This requires
careful alignment with competency-based education
standards, clinical practice  guidelines, and
accreditation frameworks.

Moreover, evidence-based outcomes demonstrating
the effectiveness of VR/AR in achieving required
competencies must be documented to satisfy
accrediting bodies and regulatory agencies. This calls
for robust research and program evaluation efforts to
validate the educational value of immersive
technologies.

The integration of VR and AR technologies in nursing
education offers transformative benefits, including
enhanced student engagement, improved skill
retention, and expanded access to high-quality
simulations (Gambo et al., 2017; Pottle et al., 2019).
However, these benefits must be balanced against
significant challenges, such as high costs, faculty
training needs, and curricular integration hurdles.
Addressing these challenges requires institutional
commitment, interdisciplinary collaboration, and
evidence-based program development. With strategic
planning and support, VR/AR technologies can
become powerful tools in shaping the future of nursing
education, fostering clinical competence, and
improving patient care outcomes worldwide.

2.6 Recommendations and Best Practices

The rapid advancement of immersive technologies
such as virtual reality (VR) and augmented reality
(AR) has provided nursing educators with innovative
tools to enhance learning and clinical preparedness.
However, the effective integration of VR/AR requires
deliberate planning grounded in educational theory
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and  evidence-based  practice.  Several key
recommendations and best practices emerge to guide
the systematic adoption of immersive technologies in
nursing education.

One of the foremost recommendations is to align
VR/AR implementation with established learning
theories, particularly experiential learning theory and
cognitive frameworks such as Bloom’s Digital
Taxonomy. These theories provide essential guidance
for selecting appropriate technologies and designing
simulations that foster active engagement and
knowledge retention. Kolb’s Experiential Learning
Cycle is particularly well-suited for structuring
VR/AR learning activities, as it emphasizes learning
through experience, reflection, conceptualization, and
experimentation. Educators should ensure that VR/AR
simulations explicitly address each of these stages. For
example, immersive clinical simulations should begin
with realistic patient care scenarios (concrete
experience), followed by structured debriefing
sessions (reflective observation), integration of
theoretical content (abstract conceptualization), and
opportunities for repeated practice or skills application
(active experimentation). Similarly, Bloom’s Digital
Taxonomy offers a framework to scaffold VR/AR
learning activities across cognitive domains, from
basic recall and comprehension to complex problem-
solving and creation of care plans. By explicitly
mapping VR/AR interventions to these frameworks,
educators can design experiences that build
progressively from foundational knowledge to higher-
order thinking skills.

Curriculum design strategies also play a pivotal role in
ensuring the effective integration of VR/AR. Nursing
programs should adopt a systematic, competency-
based approach that aligns immersive technologies
with learning objectives and clinical competencies.
Curricula should identify specific clinical skills or
cognitive competencies that are best suited for
immersive technologies, such as assessment,
communication, teamwork, or emergency response.
VR/AR applications should be embedded within
course modules where experiential learning is most
critical, such as health assessment, pharmacology, and
acute care nursing. A phased integration model can be
employed, starting with low-complexity simulations
for skill acquisition and gradually advancing to high-
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fidelity, multi-patient scenarios that foster critical
thinking and clinical judgment. Additionally,
assessment strategies should be adapted to include
performance-based evaluations within VR/AR
environments, such as objective structured clinical
examinations (OSCEs) using simulation. Formative
and summative assessments should measure both
technical skills and cognitive outcomes, ensuring that
learning is comprehensive and transferable to real
clinical  settings. Interprofessional ~ learning
opportunities can also be incorporated, allowing
nursing students to collaborate with learners from
other healthcare disciplines within shared VR/AR
simulations to enhance communication and teamwork
skills.

Faculty development is a critical enabler of successful
VR/AR integration. Many nurse educators may lack
prior experience with immersive technologies,
creating barriers to effective implementation.
Comprehensive faculty development programs should
be established to build digital literacy, simulation
pedagogy, and technological proficiency. Training
should include hands-on workshops where faculty can
explore different VR/AR platforms, practice designing
and facilitating simulations, and learn troubleshooting
techniques. Faculty should also be trained in
debriefing methods that maximize reflective learning
and support emotional safety within immersive
environments. Instructional design support from
educational technologists can further assist faculty in
aligning VR/AR experiences with curricular goals and
learning theories. Peer mentoring programs, in which
experienced faculty guide their colleagues through the
adoption process, can foster collaborative learning and
reduce resistance to new technologies.

Institutions should also invest in sustained faculty
development by integrating VR/AR competencies into
professional  development pathways, offering
certifications or continuing education credits for
faculty who complete immersive learning training.
Furthermore, faculty should be involved in research
and scholarship related to VR/AR integration,
contributing to the evidence base and sharing best
practices through publications and conferences. This
scholarly engagement will not only enhance the
quality of VR/AR use in nursing education but also
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ensure that faculty remain at the forefront of
pedagogical innovation.

The effective integration of VR/AR in nursing
education requires a comprehensive, theory-based
approach that spans curriculum design, faculty
development, and pedagogical alignment. By
grounding immersive learning experiences in
experiential and cognitive frameworks, designing
structured curricula, and equipping faculty with the
necessary skills, nursing programs can maximize the
educational impact of VR/AR technologies and better
prepare students for complex clinical practice
environments.

CONCLUSION

This review highlights the significant potential of
Virtual Reality (VR) and Augmented Reality (AR)
technologies in advancing nursing education through
experiential, immersive learning. Key findings
indicate that VR/AR effectively enhance student
engagement, increase motivation, and foster active
participation by simulating realistic  clinical
environments. These technologies not only improve
knowledge retention and psychomotor skills but also
enable the transfer of learning to real-world clinical
settings. VR/AR simulations offer safe, repeatable
opportunities for practicing high-risk procedures,
honing clinical decision-making, and developing
empathy and communication skills. Furthermore, they
expand access to high-quality simulation experiences,
particularly for remote learners or those with limited
clinical placement opportunities.

The analysis affirms the strong alignment between
VR/AR applications and Kolb’s Experiential Learning
Theory, demonstrating how immersive technologies
effectively support the full learning cycle—concrete
experience,  reflective  observation,  abstract
conceptualization, and active experimentation.
Additionally, VR/AR promote higher-order cognitive
engagement consistent with Bloom’s Digital
Taxonomy, allowing students to progress from
foundational knowledge to advanced clinical
reasoning and problem-solving. These findings
reaffirm the central role of experiential learning in
digital environments, where active engagement,
reflection, and practice are key to meaningful skill
acquisition and competence development.
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Despite these benefits, challenges such as high costs,
the need for faculty training, and curricular integration
must be addressed to maximize the educational value
of VR/AR. Future research is needed to explore the
long-term impacts of immersive technologies on
nursing practice, including patient care outcomes,
professional readiness, and career-long learning.
Studies examining scalability, cost-effectiveness, and
best practices for integrating VR/AR into accreditation
standards will be essential for guiding sustainable
implementation. Ultimately, VR and AR have the
potential to transform nursing education by creating
dynamic, learner-centered environments that prepare
students for the evolving demands of healthcare
practice.
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