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Abstract

Aim/objective This study aims to explore the perceptions of nursing students on virtual reality (VR) technology,
focusing on its utility, relevance, user-friendliness, and potential for broader integration into nursing education
and other educational domains.

Background VR is increasingly utilized in education, providing immersive and interactive learning experiences.
Despite its potential, there are concerns regarding its practical application and alignment with educational objectives
across various disciplines.

Design The study employed an exploratory descriptive design using focus group interviews to gather qualitative
data from nursing students.

Methods Semi-structured interviews were conducted with 15 nursing students across three focus groups. The
discussions centered on their experiences with VR in medication management training, focusing on perceived utility,
user-friendliness, and motivation for future use. Data were analyzed using thematic analysis to identify key themes
and insights relevant to educational technology adoption.

Results Students acknowledged VR's potential for providing a safe and enhanced learning environment. They
appreciated the opportunity to practice without real-world consequences but expressed concerns about technical
complexity, lack of user-friendliness, and the absence of realistic clinical scenarios. The need for better alignment of VR
content with actual educational needs and more user-friendly interfaces was emphasized.

Conclusion The findings highlight the importance of aligning VR technology with the specific needs and learning
objectives of students in various educational settings. Continuous dialogue with end-users is crucial for enhanc-
ing the educational effectiveness of VR. This study provides valuable insights for educators and developers to refine
VR applications, contributing to the development of solutions that meet practical and educational requirements
across different disciplines.
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Background

There is a pressing need to critically evaluate how VR
is being integrated into nursing curricula, focusing on
whether these technologies genuinely enhance learn-
ing or merely add a layer of technological engagement
without substantive pedagogical value [1]. Critical scru-
tiny should also extend to the cost-effectiveness of VR
implementations, examining whether the benefits justify
the investments in VR technology [2]. Such an approach
would ensure that VR supports nursing students in
acquiring theoretical knowledge and also effectively
translates these skills into practical, clinical proficiency
[3].

Adopting virtual reality (VR) technology in educa-
tional paradigms marks a pivotal shift towards innova-
tive teaching and learning methods, particularly within
disciplines like nursing that stand to gain from immer-
sive learning experiences [4, 5]. As VR becomes more
embedded in educational contexts, its potential to sup-
plement traditional learning methods and enhance stu-
dent engagement is increasingly recognized [6, 7]. Our
qualitative investigation centers on the perceptions and
reflections of nursing students regarding the utilization
of VR technology and virtual medication management
training, enriching our understanding of the subjective
dimensions [8] influencing the adoption and effectiveness
of VR in educational settings.

This study aims to fill critical gaps by examining how
well VR educational tools align with the academic needs
and learning styles of nursing students. By investigat-
ing nursing students’ experiences with VR, the study
will highlight its impact on learning, identify integration
challenges, and explore motivational factors. It will also
provide practical recommendations for educators and
policymakers to enhance VR applications, contribut-
ing to theoretical discussions on educational technology
and optimizing curriculum development for better out-
comes. Through theories such as the technology accept-
ance model (TAM) [9], this research aims to achieve
insights that can enhance our understanding of how indi-
viduals engage with new technology, which in turn can
have significant implications for the delivery of nursing
education.

The integration of VR into nursing education has pri-
marily been driven by its capacity to simulate medi-
cal environments and procedures, providing a risk-free
platform for students to enhance their clinical skills
and decision-making capabilities [10, 11]. While some
studies highlight VR’s efficacy in enhancing theoretical
knowledge, with meta-analyses showing improvements
in knowledge retention compared to traditional learn-
ing methods [12], the evidence remains mixed regarding
improving practical skills, satisfaction, and performance
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efficiency. This variability suggests a gap in VR’s applica-
tion effectiveness across different learning environments
and setups [13, 14].

Current research predominantly focuses on the imme-
diate benefits of VR, such as enhancing engagement and
providing interactive learning experiences [15, 16] but
often overlooks the deeper pedagogical integration nec-
essary for sustained skill retention and application in
real-world clinical settings [17]. The diversity in VR train-
ing modules’ design often lacks a standardized approach,
affecting the consistency and comparability of research
findings [18]. To address this, there is an increasing
emphasis on providing comprehensive descriptive details
of VR interventions, including hardware specifications,
task design, and user interactions. Such descriptions
are critical to ensure repeatability across studies and to
facilitate cross-design analyses, which are essential for
identifying best practices and informing future VR devel-
opments in educational research [19].

The technology acceptance model (TAM), introduced
by Davis in 1985 [20], offers a framework for under-
standing how users come to accept and use technology.
According to TAM, perceived usefulness and perceived
ease of use are primary factors influencing an individual’s
intention to use a technology [9, 21]. This model has been
further validated and extended in subsequent research
[22, 23]. In the context of VR in nursing education, TAM
can help explain the participants’ motivation based on
their experiences of the technology’s utility, relevance,
and user-friendliness, which are crucial for its effective
adoption and integration.

Methods

Research design

This research employed an exploratory descriptive
design, utilizing focus groups for data collection [24].
The study was abductive in nature; it commenced with a
theory-driven approach with semi-structured interview
guides designed to explore specific theoretical constructs.
This theory-driven approach is inherently deductive.
Concurrently, it embraced an inductive analysis, allowing
for the emergence of new themes and insights directly
from the data [25].

Setting and participants

The study engaged 15 participants, distributed across
three focus groups, and were in their first and second
years of study (Table 1). An equitable representation of
gender and age among the participants was observed,
a balance that occurred naturally rather than by inten-
tional selection. For the recruitment process, instructors
at the nursing education program were used to inform
and recruit students to participate in the focus group
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Table 1 Distribution of focus groups by the number of
participants and their academic year

Focus group Number of participants  Academic year

1 4 Second year
2 3 Second year
3 8 First year

interviews. Students directly contacted us to express
their interest, thus being included in the study. The focus
group interviews aimed to discuss their experiences with
the trial of VR technology and software for immersive
virtual medication management, which they had partici-
pated in approximately 3 months earlier. In this trial, par-
ticipants received a concise presentation of the research
project, along with details of the specific investigation,
including the research question and objectives. An
instructional video with screen captures demonstrated
essential tasks and functionalities. Participants could ask
questions before starting the VR testing. Five students
at a time, each equipped with their own HMD and com-
puter, completed a task in the Virtual Medicine Room.
The Virtual Medicine Room was tested using Meta
Quest 2 head-mounted displays (HMDs), tethered to PCs
for enhanced processing power and stability. Participants
navigated the environment using handheld controllers to
perform medication management tasks, such as locating
the correct medication and placing the appropriate dose
into a dispenser. The VR design was minimalistic, with
no auditory feedback and limited visual cues, aside from
a subdued blue light highlighting key interactable ele-
ments like the dispenser’s return location. Each partici-
pant engaged individually in a 15-min session, focused on
familiarizing themselves with the technology rather than
completing predefined goals. Although this trial was con-
ducted as a single-player experience, the software also
supports multi-user collaboration (Figs. 1 and 2).

Data collection

In the data collection phase of the study, participants in
the focus group interviews were invited to share their
experiences and reflections related to their acquired
experiences with VR technology within an educa-
tional context. Two researchers were present during
these sessions: one led the discussion, while the other
observed and took occasional notes. Audio record-
ings were captured using a Dictaphone app designed
to store recordings directly on an approved and secure
server, ensuring no local storage occurred. The focus
group interview followed a semi-structured interview
guide, centering on themes such as the perceived util-
ity of VR, user-friendliness, and the participants’ desire
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Fig. 1 VR station setup for student testing

or motivation to incorporate this technology into their
education in the long term.

The session concluded with the observing researcher
summarizing the interview from their perspective.
This summary aimed to encapsulate the discussion’s
essence as witnessed by the observer, allowing partici-
pants to offer additional reflections and considerations
that might not have been touched upon during the
interview but were deemed central to the study. This
approach facilitated a thorough exploration of the par-
ticipants’ experiences and insights, contributing valu-
able data for analysis. The three focus group interviews
ranged from 40 to 55 min.

Data analysis

In the data analysis phase, our methodology was guided
by thematic analysis [26]. This analysis adhered to the
six steps of thematic analysis proposed by Braun and
Clarke (2022), providing a structured and comprehen-
sive framework for interpreting the data collected from
the focus group interviews. The research team engaged
in a collaborative process that involved individual
work, group sessions, and discussions to identify codes,
themes, and sub-themes (Fig. 3).

Ethical considerations

Participants were informed verbally and in writing
about their participation in the focus group interview
and signed a consent form before participating. The
study received approval from the University’s Ethi-
cal Committee, ensuring that all ethical standards and
guidelines were strictly adhered to (18-2023 Archive:
2023/05337).
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Fig. 2 Screenshot of the Virtual Medicine Room
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Results

In exploring the integration of VR into educational set-
tings, our study sought to investigate how nursing stu-
dents perceive and assess the use of VR technology in
their education, and how these insights can be leveraged
by educators and policymakers to advance and innovate
nursing education.

Utility and relevance

Several participants appreciate VR for allowing prac-
tice without real-world consequences, with one not-
ing, “it’s very useful for those in a beginning phase” The

risk-free environment offered by VR is seen as an asset
for learning and making mistakes. Another participant
metaphorically adds, “It’s a fine seedling here, but we
need a flower, so to speak,” highlighting the potential
yet calling for further development. Another envisions
VR as a “supplement to skill training,” reinforcing its
capacity to enhance traditional educational methods.

A common challenge noted across all groups was
the technical complexity and learning curve associ-
ated with VR technology. A participant pointed out the
technical hurdles, saying, “it can become too technical,
and [students] have to familiarize themselves with it
first,” a sentiment echoed by another who critiques the
time investment in learning VR as potentially wasted.
Furthermore, another participant’s criticism of VR’s
prioritization over traditional methods, “I don’t think
this is something the school should spend time on’
reflects a broader concern about resource allocation.

One participant highlights VR’s immersive feel:
“When I put on the glasses, it felt like I was actually
in the medication room at a hospital,” showcasing its
potential to simulate clinical environments effectively.
However, another pointed out discrepancies between
VR and actual medical settings, “What I encountered
in VR didn’t quite match the reality...it’s not quite the
same,” emphasizing the challenge of capturing the full
complexity of real-life practices. Another called for VR
scenarios that mimic the “controlled chaos” of medical
rooms, arguing for a more realistic training environ-
ment. This was supported by another’s suggestion to
introduce elements like “time pressure and multi-task-
ing” to reflect clinical realities better.

The potential impact of VR on learning outcomes is
multifaceted, with participants highlighting its capac-
ity to enhance understanding and its limitations. One
noted the psychological benefits, saying VR “could
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maybe make them a bit more confident,” suggesting
VR’s role in reducing anxiety around clinical settings.

User-friendliness

Several participants highlighted the laborious setup
process: “it can be too technical, and [students] have
to familiarize themselves with it first” One participant
critiqued the VR software’s user interface, noting the
difficulty in accessing essential features due to poorly
designed menus: “it’s little user-friendly, frankly, it’s
quite poor” “You spend so much time on the technical..”;
another participant indicated the disproportionate focus
on technical troubleshooting over educational content,
revealing a misalignment of priorities where technologi-
cal hurdles overshadow the learning objectives.

Several participants emphasized the necessity of famili-
arity with the system for meaningful use: “you spend
so much time logging in, learning to move... it has to
be more motivating” This sentiment was mirrored by
another who suggested a tutorial for smoother naviga-
tion: “Just getting to know the game...that button does
this,” advocating for a user-friendly introduction to VR’s
functionalities. The learning curve appeared steep but
promised quicker adaptation with continued use, as
another notes, “Once you've learned it, it will be faster
next time”

Prior experience with gaming and VR significantly
influenced the perceived ease of adaptation. Several
participants acknowledged the advantage of previous
experience, while others, despite being seasoned users,
expressed dissatisfaction with the time-consuming
setup process. One appreciated the simplicity for begin-
ners, “As a beginner, it was nice not to worry about, or
work with, multiple factors,” suggesting that a clutter-
free introduction aids learning. The diversity in back-
grounds, as pointed out by participants, emphasized the
need for tutorials catering to a broad range of users, from
complete novices to those with extensive gaming or VR
experience.

Motivation and future use

The potential for VR in educational settings could be
significantly enhanced with improvements in accessi-
bility and application. One participant suggested a shift
towards more familiar gaming formats could increase
VR’s utility: “if it was more like a computer game, it
could be more realistic” Another reflected on the possi-
bility of personal practice, “if I had the option, I would
use it to become more comfortable with it, to practice...
medication calculation” This was further underscored
by another, suggesting that converting VR to a plat-
form accessible at home, like a video game, could aid in
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“getting the practice without everyone needing to be in a
medicine room”

Despite the acknowledged potential, several barri-
ers may hinder VR’s integration into educational cur-
riculums. One participant identified a significant obstacle
related to VR equipment’s accessibility: “not everyone
has VR equipment at home, and I doubt people would
come to school to practice it in their free time” Another
mentioned concerns about the comfort level with the
technology in shared spaces. Echoing this sentiment,
another skeptically asked, “what’s the point of VR, it just
takes time... I think it’s innovation just for the sake of the
college being able to show they’re doing something inno-
vative” Furthermore, another believed that if not for the
long setup times, “it would be used more,” while another
criticized the inefficiency of current implementations as
“an unnecessary use of time”

Discussion

This study set out to investigate how nursing students
perceive and assess the use of VR technology in their
education, and how these insights can be leveraged by
educators and policymakers to advance and innovate
nursing education.

Participants explicitly stated that the VR technol-
ogy and its content, specifically the Virtual Medicine
Room, did not align with their actual academic needs.
This finding is consistent with Gupta, Wilcocks [27],
who emphasize the importance of focusing on end-user
requirements in the development of educational and
training VR software. Gupta, Wilcocks [27] advocate for
ongoing dialogue throughout the development process
to better meet defined needs and identify optimal solu-
tions. For our study, this misalignment suggests that VR
applications in nursing education need to be more closely
tailored to students’ specific learning objectives and prac-
tical requirements.

Our findings suggest that VR technology is primarily
seen as a complement to traditional training methods
rather than a replacement. This aligns with Barteit, Lan-
fermann [28], who highlight similar challenges associated
with using VR in education. The challenges associated
with the utility and relevance of this technology, accord-
ing to the informants, also revolved around the time and
resources related to the use of VR in education, as well
as concerns that the focus and allocation of resources to
VR might come at the expense of other forms of training,
as also found by Alalwan, Cheng [29]. These concerns
reflect the need for a balanced integration of VR, ensur-
ing it supplements rather than detracts from other essen-
tial training methods.

The implementation of VR in this study mirrors more
traditional approaches to medication management
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training, such as classroom teaching, e-learning, and
simulated training in physical replicas of medication
rooms. While these methods are well-established, the
direct transposition of such practices into VR highlights
an important critique: “Where is the pedagogy?” [30]. As
Mikropoulos and Natsis observed, many VR studies lack
a clear pedagogical model, often defaulting to implied
constructivist approaches like experiential learning or
problem-based learning [31]. One alternative is to incor-
porate gamification principles into medication manage-
ment training. A more gamified approach—featuring
interactive tasks, adaptive challenges, and real-time feed-
back—could better utilize VR’s affordances while enhanc-
ing engagement and skill development. For example,
introducing time-based challenges or interactive feed-
back loops could simulate real-world pressures, fostering
deeper learning through problem-solving, a core tenet of
constructivist learning theory [32].

Realism was a recurring theme among informants.
They commented on the difficulty of translating the
complexity of the real world into a virtual setting, not-
ing the absence of elements like time pressure and chaos.
The findings suggest that limited realism may affect the
perceived transferability and applicability of this type of
virtual training to real-world situations. This issue has
been discussed by Shorey and Ng [5] and Weber, Wei-
bel [33], who also found that the perceived lack of real-
ism can hinder the effectiveness of VR training. For our
study, this underscores the importance of enhancing the
fidelity of VR simulations to better prepare students for
actual clinical environments. Notably, while some par-
ticipants criticized the lack of realism, others suggested
that the virtual medication room could benefit from
a design inspired by computer games. This feedback
raises an important distinction between literal realism—
attempting to replicate clinical settings—and perceived
realism achieved through intuitive and immersive design,
as often seen in gamified environments [34]. By incorpo-
rating game-inspired design elements—such as intuitive
navigation, feedback mechanisms, and interactive learn-
ing tasks—educational VR applications may enhance
users’ perceived realism and overall immersion [35]. This
approach could bridge the gap between the complexity of
real-world clinical practice and the limitations of current
VR training, ultimately improving the training’s effective-
ness and relevance.

A key finding in this study was the participants’ mixed
experiences of presence, a defining feature of virtual real-
ity [33]. Presence refers to the sense of “being there” in
a virtual environment, which is essential for creating an
immersive and effective learning experience [36]. Some
participants reported strong feelings of presence, such
as “it felt like I was actually in the medication room at a
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hospital,” indicating that the VR simulation successfully
facilitated a sense of immersion. However, participants
also described moments of a break in presence, particu-
larly due to technical difficulties and a steep learning
curve. Such breaks in presence are shown to diminish
user engagement and reduce the overall effectiveness
of VR applications [37]. These findings underscore the
importance of balancing technical performance and
usability in VR applications. To optimize presence, it is
essential to streamline technical aspects, improve user
interfaces, and reduce cognitive load [38]

Informants’ reflections on the potential learning out-
comes of this type of training and how one might observe
these effects suggest that quantifying outcomes can be
challenging, as indicated by Pellas, Mystakidis [39]. The
informants believed that primarily qualitative measure-
ments should be used to observe whether virtual training
can increase students’ sense of safety and self-confidence,
as demonstrated in other studies [40, 41]. This indicates
a preference for evaluating the impact of virtual train-
ing through qualitative rather than quantitative metrics,
focusing on aspects such as perceived security and confi-
dence enhancement. This preference stands in contrast to
the identified need for further research focusing on quan-
titative and objectively measurable outcomes of using VR
technology in education [17]. Our study thus highlights a
gap in the current evaluative frameworks for VR in edu-
cation, suggesting a dual approach that incorporates both
qualitative and quantitative measures.

User-friendliness emerged as a key theme among the
informants, with particular emphasis placed on techno-
logical challenges. Similar concerns are echoed in other
studies [42, 43], which highlight how technological diffi-
culties with VR technology significantly impact the over-
all experience. Time investment is central to the feedback
from informants, especially regarding the initial time
spent becoming acquainted with and understanding both
the technology and software. The informants expressed
that this diversion of time and focus away from the sub-
ject matter and learning process was a significant con-
cern. These findings align with other research [44-46],
which underscores similar challenges and particularly
emphasizes cognitive load [47] as a crucial factor in
understanding how this can lead to varying outcomes for
individual learning through the use of VR technology in
education. This indicates that the usability of VR systems
must be enhanced to reduce cognitive load and facilitate
smoother integration into the learning process.

The feedback from participants indicates that it is
essential for the software to integrate a tutorial, which
can provide guidance both initially and as needed
throughout, on the functions of both the hardware and
software. Research by Miguel-Alonso, Rodriguez-Garcia
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[48] demonstrates that users consider such guidance
crucial for a positive experience using VR technology.
Feedback from participants consistently indicated that
head-mounted displays (HMDs) were perceived as user-
unfriendly and inaccessible, whereas Desktop VR on a
PC was deemed more suitable due to its familiarity and
widespread availability. This format could facilitate train-
ing from home, a feature many participants desired.
Research suggests there is little to no difference in learn-
ing outcomes between HMDs and Desktop VR. Contra-
rily, the use of HMDs might be counterproductive, as
they can introduce technological challenges, cybersick-
ness, and distractions from learning tasks [43, 49]. For
our study, this preference for desktop VR suggests that
future VR applications should consider user familiarity
and accessibility to enhance effectiveness and adoption.

The participants’ motivation to adopt VR technology
as part of their education was significantly influenced by
their experiences of utility and relevance, as well as user-
friendliness, pertaining to both the VR technology itself
and the application of the Virtual Medicine Room. This is
related to the connection between perceived usefulness,
perceived ease of use, and intention to use, as described
by Davis [20] in the technology acceptance model (TAM),
and which continues to be supported in later works and
developments of the model [9, 21-23]. Transferred to our
research, this implies that how participants experienced
utility and relevance, and user-friendliness, will impact
their motivation for future use, which should also be
focal points for the future development of both hardware
and software in the use of VR technology in education.
This linkage highlights the importance of designing VR
applications that are not only technically advanced but
also practically relevant and easy to use, to foster higher
acceptance and sustained use.

Participants were skeptical about the future use of VR
technology in their education as it is currently presented.
Among the most prominent concerns were doubts
regarding the realistic availability of VR technology for
students. Additionally, they noted that VR technology as
a pedagogical tool barely meets their actual needs. Direct
feedback also included reflections on whether the pri-
mary motivation was more about the university’s need to
demonstrate innovation rather than a genuine academic
necessity. Research on factors influencing motivation
for future use of VR technology suggests that negative
experiences with software or applications can impact
the assessment of VR technology’s utility in education
[50]. Thus, these factors must be considered in a broader
understanding of what influences the evaluation of a
given technology. Our findings emphasize the need for a
critical evaluation of the actual benefits versus the per-
ceived novelty of VR, ensuring that its implementation is
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driven by genuine educational needs rather than institu-
tional prestige.

Future research should prioritize understanding our
interactions with new technologies, such as VR, to
improve our ability to assess their suitability as educa-
tional tools. This deeper understanding will enhance our
competence in evaluating whether technologies like VR
are indeed the most effective means for achieving edu-
cational goals. In cases where VR or similar technolo-
gies are considered the most suitable approach, future
research should aim to provide the knowledge needed
to develop solutions that are firmly grounded in specific
learning objectives and tailored to the needs of end-users.

Limitations

The relatively small sample size and the specific context
of nursing education may limit the generalizability of the
findings. As such, the experiences and perceptions of
our participants may not be representative of all nursing
students or those in other disciplines. Second, the use of
focus groups, while valuable for eliciting detailed discus-
sions, may have influenced participants to conform to
group dynamics, potentially leading to less diversity in
individual opinions. Third, the VR technology and appli-
cations used in this study were limited to one type of
software and setting—the Virtual Medicine Room—thus
the findings might not apply to other VR educational
tools or contexts.

Conclusion

This study illuminated key insights into integrating VR
technology into nursing education, highlighting student
perceptions concerning its utility, relevance, and user-
friendliness. Although students recognized the potential
benefits of VR in enhancing educational outcomes, there
were notable concerns regarding whether the VR tech-
nology and its content—specifically the Virtual Medicine
Room—adequately met their real educational needs and
objectives. Our findings emphasize the importance of
closely aligning VR technologies with end-user require-
ments, suggesting a continuous dialogue throughout the
development process.
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