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Introduction

The dynamic and high-stakes nature of clinical
environments requires nursing students to develop
not only foundational knowledge but also critical
skills such as clinical reasoning, procedural
competence, and decision-making under pressure.
Traditional teaching strategies-such as lectures,
textbook learning, and limited clinical rotations-
have often fallen short in preparing students for the
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complexities of real-world patient care (Cant &
Cooper, 2017). The integration of simulation-based
education, particularly Virtual Reality (VR), has
emerged as a promising pedagogical innovation to
bridge this gap.

VR in nursing education provides immersive,
interactive, and repeatable learning environments
that allow students to engage in experiential learning
without posing risks to patient safety. Through
simulated clinical scenarios, VR enhances student
engagement and promotes the development of
clinical  judgment, critical thinking, and
psychomotor skills (Foronda et al, 2020).
Furthermore, VR environments facilitate knowledge
retention by presenting information in realistic,
emotionally engaging formats that mirror real-world
clinical encounters (Padilha et al., 2019).

Despite its potential, the adoption of VR in nursing
education is still evolving. Many institutions face
challenges related to cost, technical support, and
training. Nevertheless, research indicates that VR
positively influences students’ confidence, learning
outcomes, and decision-making abilities (Garcia et
al., 2023; Johnson et al., 2022). This study seeks to
assess the impact of VR on nursing students'
learning performance, particularly in terms of
knowledge retention, confidence in clinical skills,
and decision-making abilities.

Methods

Research Design

This study utilized a quantitative descriptive
research design to assess nursing students'
perceptions of the effectiveness of Virtual Reality
(VR) in enhancing learning performance. The
design was chosen for its ability to quantify
attitudes, beliefs, and experiences through statistical
analysis, allowing for generalization within the
study population.

Participants

The study population consisted of nursing students
enrolled in clinical simulation courses at a selected
higher education institution. A purposive sampling
technique was employed, targeting students who had
prior exposure to VR-based simulations. A total of
100 respondents participated in the study.

Instrument

A self-constructed survey questionnaire was used as
the primary data collection tool. The instrument
consisted of three main categories:

1. Knowledge Retention (5 items)
2. Confidence in Clinical Skills (5 items)
3. Decision-Making Abilities (5 items)
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Each item was measured using a 5-point Likert scale
ranging from 1.00 (Strongly Disagree) to 5.00
(Strongly Agree). The questionnaire was validated
by three subject matter experts in nursing education
and pilot-tested for reliability, yielding a Cronbach’s
alpha coefficient of 0.92, indicating high internal
consistency.

Data Collection Procedure

Surveys were distributed electronically through the
university's  learning  management  system.
Participation was voluntary, and informed consent
was obtained from all respondents. Confidentiality
and anonymity were maintained throughout the
research process.

Data Analysis

Descriptive statistics, including frequency, mean,
and standard deviation, were used to interpret the
data. Interpretation of responses followed this scale:

1.00-1.80 = Strongly Disagree
1.81-2.60 = Disagree
2.61-3.40 = Neutral

3.41-4.20 = Agree

4.21-5.00 = Strongly Agree

Data were analyzed using SPSS (Statistical Package
for the Social Sciences) to generate frequency
distributions and mean scores for each item under
the three key areas of learning performance.

Result

The demographic profile of the participants provides
essential context for interpreting the findings on the
use of Virtual Reality (VR) in nursing education.
The wvariables assessed include age, gender,
professional experience, and educational attainment,
each offering insight into the background and
potential predispositions of the respondents toward
educational technologies.

Age Distribution

The majority of respondents were between 41-50
years old (33.8%), followed by those aged 31-40
(26.8%), and 51 years and above (21.7%). The
youngest group, 21-30 years, accounted for only
17.8%. This age pattern suggests that the sample
primarily consisted of seasoned professionals, a
demographic often associated with greater
experiential knowledge and a pragmatic approach to
learning innovations. As highlighted by Smith et al.
(2022), individuals in these mid-to-late career stages
typically exhibit high levels of organizational
commitment and may be more receptive to practice-
oriented, immersive learning strategies such as VR,
particularly when aligned with real-world
application.



Gender Distribution

Respondents were fairly evenly split by gender, with
54.8% identifying as male and 45.2% as female.
This near-equitable distribution indicates a balanced
perspective on gender-related attitudes toward
technology adoption. Research by Johnson and Lee
(2021) emphasizes that gender may subtly influence
how learners interact with digital tools, including
differences in confidence and engagement.
Designing VR content with consideration for these
gender-based nuances may enhance its inclusivity
and effectiveness across diverse learner populations.

Professional Experience

Participants’ years in the profession were distributed
as follows: 6-10 years (27.4%), 11-15 years
(26.8%), 16 years and above (25.5%), and 1-5 years
(20.4%). The dominance of mid-career
professionals reflects a population with considerable
experience and familiarity with both traditional and
modern educational practices. According to Brown
and Kim (2020), such individuals are likely to
demand robust evidence of pedagogical efficacy
before adopting new tools like VR. Notably, those
with over 16 years of experience may exhibit more
skepticism toward new technology, while early-
career professionals, though more open to
innovation, may require structured guidance to
integrate VR into their evolving skill sets.

Educational Attainment

Regarding academic qualifications, 37.6% held a
bachelor’s degree, 27.4% a master’s, and 35.0% a
doctoral degree. The high proportion of graduate-
level respondents (62.4%) indicates a strong culture
of academic advancement. According to Garcia et
al. (2023), such individuals are more likely to
engage with evidence-based teaching tools and may
serve as champions for integrating technology
within educational institutions. Doctorate holders,
often in leadership or policy roles, are especially
well-positioned to influence the adoption and
institutionalization of VR-enhanced curricula.

The demographic profile reflects a highly
experienced,  academically  advanced, and
professionally diverse sample, suggesting a

receptive audience for innovative, simulation-based
learning tools such as virtual reality. These
characteristics support the feasibility of integrating
VR into nursing education, provided that its
implementation is sensitive to generational, gender-
based, and experiential learning preferences.

The statistical data revealed consistently high
agreement scores across all three evaluated
domains-knowledge retention, confidence in
clinical skills, and decision-making abilities-each
receiving a mean of approximately 4.50, interpreted
as Strongly Agree. The findings suggest that the
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integration of VR into nursing education produces
significant positive outcomes in cognitive and
psychomotor domains critical to professional
competence.

The descriptive statistics illustrate that all three
examined learning dimensions-Knowledge
Retention, Confidence in Clinical Skills, and
Decision-Making Abilities-achieved high mean
scores (M = 4.50, SD = 0.50), falling within the
“Strongly Agree” range. This overarching
consensus suggests a robust perceived educational
benefit of VR among nursing students.

1. Knowledge retention

Each indicator in this domain consistently reached
mean values between 4.48 and 4.54. Specifically,
the statement about VR aiding information recall
during exams or in clinical practice registered the
highest mean (M = 4.54), underscoring VR’s
capacity to reinforce learning outcomes at critical
evaluation points.

e Theoretical implication: This aligns with
cognitive load theory (Sweller, 1988),
which posits that immersive environments
such as VR reduce extraneous cognitive
load by integrating visuals, spatial layouts,
and procedural steps. As a result, learners
can focus more effectively on schema
formation and content consolidation.

e Empirical support: Smith et al. (2023)
found that VR’s multi-sensory engagement
promotes deeper encoding and memory
retrieval. In their study, nursing students
using VR scored higher on knowledge
retention tests six months post-intervention
compared to those in traditional settings.

e Practical implication: These results

suggest curricular integration of VR

modules in knowledge-heavy subjects

(e.g., pharmacology, pathophysiology)

may lead to significantly improved student

outcomes, both in exam performance and
in clinical recall.

2. Confidence in clinical skills

All items in this category garnered mean scores
between 4.43 and 4.56, with the statement on VR
reducing error-related fear peaking at M =4.56. This
indicates strong reassurance effects afforded by VR
environments.

o Theoretical implication: This finding
conforms to Bandura’s self-efficacy theory
(1997), in which mastery experiences, even
simulated, improve learners’ efficacy



beliefs-critical to performance projection
in real clinical settings.

e Empirical support: Johnson et al. (2022)
reported similar uplift: nursing students
who practiced in VR scenarios exhibited a
statistically significant decrease in anxiety
during subsequent live clinical procedures.

e  Practical implication: Integrating VR into
pre-clinical training can function as a low-
risk rehearsal space, systematically
building  confidence and reducing
performance-related stress when students
transition to real patients.

3. Decision-making abilities

With mean values ranging from 4.50 to 4.54,
responses indicate that VR is especially valuable for
augmenting clinical judgment and problem-solving.
Notably, items related to critical thinking under
pressure also rated highly (M = 4.54).

e Theoretical implication: From the
situated cognition perspective, VR situates
learners  within  authentic  contexts,
enhancing transferability to real-world
practice, a cornerstone of experiential
learning (Kolb, 1984).

e Empirical support: Garcia et al. (2023)
demonstrated that nursing students
exposed to VR scenarios outperformed
controls in clinical simulations requiring
rapid triage and prioritization-an effect best
explained by enhanced cognitive flexibility
and situational awareness.

e Practical implication: Curricula looking
to cultivate clinical reasoning-particularly
in triage, emergency care, and -early
recognition of patient deterioration-should
incorporate VR exercises designed to
simulate high-acuity situations.

Integrated Implications and Synthesis

The convergent strength of these three domains
suggests VR fosters a synergistic effect: improved
retention supports procedural memory, which
enhances confidence and undergirds sound decision-
making. Each domain reinforces the others in a
feedback loop that bolsters clinical competence
holistically.

However, it’s important to note that this is a
perception-based study. Future research should
validate these outcomes through controlled
experimental designs and objective performance
metrics (e.g., OSCE scores, clinical error rates).
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Conclusion

This study examined the effectiveness of Virtual
Reality (VR) in enhancing nursing students’
learning performance across three critical domains:
knowledge retention, confidence in clinical skills,
and decision-making abilities. The data analysis
revealed consistently high mean scores across all
evaluated indicators, with all responses interpreted
as "Strongly Agree." These findings underscore the
significant educational value of VR as a
transformative tool in nursing education.

In the area of knowledge retention, VR’s interactive
and immersive learning environment significantly
improved students’ ability to absorb and retain
theoretical concepts. The realism provided by VR
simulations allowed students to contextualize
information better, enhancing long-term memory
and application in clinical settings.

For confidence in clinical skills, VR offered a risk-
free environment that encouraged repeated practice
without the fear of causing harm. This increased
students’ self-efficacy, reduced anxiety, and built
competence-key elements for effective transition
into real-world clinical practice.

Regarding  decision-making  abilities, VR
simulations enabled students to practice high-stakes
scenarios requiring rapid analysis and critical
thinking. The inclusion of real-time feedback within
VR  environments  further  supported the
development of clinical judgment, a cornerstone of
professional nursing competence.

These findings align with established learning
theories such as Kolb’s Experiential Learning
Theory and Bandura’s Self-Efficacy Theory, which
highlight the importance of active engagement,
repeated exposure, and self-assuredness in skill
development. Additionally, the results confirm and
extend current research literature emphasizing VR's

role in improving educational outcomes in
healthcare.
Recommendations

1. Curriculum Integration: Nursing

education institutions should incorporate
VR as a core component of their
curriculum. Structured modules should be
designed to complement traditional
lectures and clinical practice, particularly
in areas like emergency response, patient
assessment, and procedural skills.

2. Investment in Infrastructure and
Resources: Institutions should invest in
VR hardware, software, and maintenance
systems. Strategic partnerships with
technology providers and grant-seeking
initiatives are recommended to overcome



budgetary barriers and ensure long-term
sustainability.

3. Faculty and Student Training:
Comprehensive training programs should
be established to equip both educators and
learners with the necessary skills to use VR
tools effectively. Faculty development
workshops and student orientation sessions
are essential for maximizing VR’s
educational impact.

4. Continuous Evaluation and Feedback
Mechanisms: Institutions should
implement regular assessments of VR-
based learning through  formative
evaluations, performance tracking, and
feedback loops to ensure learning
outcomes are met and the technology
continues to evolve in response to
educational needs.

5. Further Research: Longitudinal and
comparative studies should be conducted to
evaluate the long-term effects of VR on
clinical competence and patient care
outcomes. Research could also explore the
integration of artificial intelligence and
augmented reality into nursing education
for even greater personalization and
realism.

This study reaffirms the transformative potential of
virtual reality in nursing education. When
implemented thoughtfully, VR not only enhances
cognitive and psychomotor skills but also fosters the
development of confident, capable, and decision-
ready healthcare professionals prepared to meet the
complexities of modern clinical practice.
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