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Nurse educators across the globe are exploring different simulation methodologies and
tools to prepare nursing students for the challenges of the real clinical environment.
There has been an expansion of virtual reality and wearable technology-based simulation
tools in contemporary nursing education pedagogies, particularly through the COVID-19
pandemic. This descriptive qualitative study explored the perceptions and experiences of
nursing educators and undergraduate nursing students (Year 2 Bachelor of Nursing) using
a mixed reality wearable holographic device as a simulation tool. The remote simulation
experience was live-streamed by a nurse educator, using the mixed reality headset, to the
students’ mobile camera devices. Prebriefing and debriefing took place online via the
Zoom meeting platform. The research was undertaken at a tertiary educational institute
in Aotearoa New Zealand during the COVID-19 pandemic. Five students and four nurse
educators participated in two separate focus groups, with and one further interview with
one student, to explore their experiences of the simulation. Three key themes emerged
after thematic analysis of the transcribed qualitative data: 1) benefits of the simulation
experience; 2) the associated challenges; and 3) recommendations for further
improvements. Despite the restrictions on face-to-face learning at the time, students
valued the remote online simulation learning experience, which provided engaging,
visual, and realistic simulation to develop clinical reasoning skills in a safe environment.
Provision of robust training to both educators and students was found to be key to
addressing the technological barriers. The simulation technology was considered to be
most beneficial when leveraged as a complementary tool to traditional pedagogies and
provides opportunity for distance learners. There is room for collaboration between
nursing faculty and technology developers to advance the interactive features of
simulation devices and programmes, and tailor the simulation scenarios to the Aotearoa
New Zealand context.

Te reo Maori translation

Te Akoranga Whaihanga ma te Whakamabhi i Tetahi Purere Ao
Mariko Hanumi Nga Whakaaro o nga Kaiwhakaako Tapuhi me nga
Akonga Tapuhi Paetahi

Nga Aria Matua

Kei te tihura nga kaiwhakaako tapuhi puta noa i te ao i étahi tikanga me étahi taputapu
whaihanga huhua hei whakangungu i nga akonga tapuhi mo nga wero o te ao tiaki tiroro
taturu. Kua puawai te puta mai o étahi taputapu ao mariko, taputapu hangarau, ka taea
hoki te whakamau hei kakahu, i roto i nga tikanga whakaako tapuhi, otira i roto i te mate
uruta o COVID-19 i horapa énei mahi i te ao. Na ténei matai inekounga whakaahua i
tihura nga whakaaro me nga wheako o nga kaiwhakaako tapuhi me nga akonga tapuhi
paetahi (Tau 2, Tohu Paetahi mo Te Tapuhitanga) ma te whakamahi i tétahi taputapu ata
koroto ka taea te whakamau hei taputapu whaihanga. I paho mataoratia ténei wheako
whaihanga mamao e tétahi kaiwhakaako tapuhi, ma te whakamahi pokiupoko ao mariko
hanumi ki nga piirere kamera pukoro a nga akonga. I haere étahi tohutohu i mua,
tohutohu i muri hoki ma te ipurangi, ma te ptihara hui o Zoom. I kawea nga rangahau ki
tétahi whare akoranga matauranga matua ki Aotearoa i roto i te mate uruta o COVID-19.
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E rima nga akonga, e wha hoki nga kaiwhakaako tapuhi i wahi wahi ki étahi ropt arotahi
e rua motuhake, me tétahi atu uiuinga ki te akonga kotahi, hei tihura i 60 ratou wheako
mo te whaihanga. E toru nga tahuhu matua i puta i muri i te tataritanga tahuhu o nga
raraunga inekounga kua tuhia: 1) nga painga o te wheako whaihanga; 2) nga pikauranga i
te taha; me 3) nga tohutohu mo nga whakatikatika e hiahiatia ana. Ahakoa nga here mo
te wa ako a-kanohi i taua wa, he rawe ki nga akonga te wheako akoranga whaihanga
tuihono mamao, na te mea na kona i uru ki tétahi taruna whakahihiko, a-kanohi, hangai
ki te ao tiituru, ki a ratou, hei whakapakari i 0 ratou pikenga whiriwhiri tikanga tiaki
troro i tetahi horopaki haumaru. I kitea ko te whakangungu hohonu ma ténei mea te
kaiwhakaako me te akonga ano tétahi mea taketake mo te kake i nga maioro hangarau. I
whakaarotia i whai painga nui rawa nga hangarau whaihanga me i haere tahi hei
taputapu apiti mo nga tikanga whakaako tuku iho, a, he whainga wahi ténei mo te hunga
ako mamao. Ka taea te kawe whakamua i nga tikanga tauwhitiwhiti o nga ptrere me nga

hotaka whaihanga ma nga tari whakaako tapuhi me nga kaiwaihanga hangarau, kia
whakahangaitia nga kitenga whaihanga ki te horopaki o Aotearoa.

Nga Aria Matua

te akoranga tapuhi; te akoranga tuihono; te akoranga paetahi; inekounga; whaihanga; ao

mariko

INTRODUCTION

As nursing is a practicing profession, clinical experience
is a central pedagogy in the learning of nursing students
(Wagner et al., 2009). Recently, the provision of clinical
experience has posed challenges linked to the changing
dynamics within health care systems and the workforce;
such as increased patient acuity, heightened workload for
nurses, and shortage of nursing workforce (Lavoie et al.,
2018). Additionally, the escalation in COVID-19 cases dur-
ing the pandemic period resulted in the reduction of clini-
cal placement availability for nursing students in Aotearoa
New Zealand. This situation resonated with the challenges
faced by nursing academics and students globally. A meet-
ing held by nursing academics and leaders in Washington
(USA) in 2020 proposed virtual reality simulation learning
as a substitute for clinical placement hours until students
could be safely returned to clinical placements (Wild et al.,
2020). The challenge of placing students in clinical place-
ment areas during COVID-19 was a watershed moment for
nursing academics to explore and develop teaching
methodologies that effectively engage students in practical
learning experiences.

Although simulation pedagogy has always been used in
nursing education, virtual reality simulation is a relatively
new option for more interactive and realistic experiences
for nursing students (Fealy et al., 2019). The world of vir-
tual reality simulation has been expanding with the inclu-
sion of the latest modalities, such as HoloLens, a mixed-
reality wearable tool, used in this study (Kim et al., 2021).
However, research-based evidence leveraging these latest
modalities in nursing education warrants a greater under-
standing of the experiences of nursing academics and stu-
dents to seek answers as to what constitutes the best teach-
ing-learning practices.

The spectrum of virtual reality simulation

Recent advancements in computer technology have ex-
panded the world of simulation by providing additional

tools with a high grade of realism and immersion (Fealy et
al., 2019). The degree to which the learner’s senses can be
engaged in the virtual environment is known as the ‘level
of immersion’. Based on the ‘level of immersion’, the vir-
tual reality simulation can be classified on a spectrum rang-
ing from non-immersive to fully immersive virtual reality
(Hauze et al., 2019). Further advancement in virtual reality
technology has added newer versions of augmented reality
and mixed-reality simulation.

Non-immersive virtual reality is an older version involv-
ing depicting a virtual scenario on a computer screen (De
Gagne et al., 2013; Foronda et al., 2013). The learner inter-
acts with the virtual simulation via keyboard or mouse and
controls the movements of virtual ‘avatars’ while remain-
ing fully aware of the natural surroundings (Foronda et al.,
2013). Conversely, ‘immersive virtual reality’ refers to an
advanced version of virtual reality technology with a higher
level of immersion involving the visualisation of an inter-
active 3D virtual environment through a headset or head-
mounted display (Fealy et al., 2019). The interactive virtual
environment also responds to multiple sensory inputs and
feedback from the user. The user is completely immersed in
the virtual environment, with the natural environment ob-
scured from the user’s view (Hauze et al., 2019). A further
development is augmented reality technology where 3D
graphic content is overlayed onto a natural environment,
so the user can see the enriched digital content as well as
the real environment (Brigham, 2017; Carlson & Gagnon,
2016). This can be viewed using mobile phone screens.

Mixed reality is the latest technology hybrid of immer-
sive and augmented reality technologies, allowing the user
to view the real world while interacting with a 3D virtual
environment with enhanced depth and perspective (Hauze
et al., 2019; Ramachandiran et al., 2019). Mixed reality em-
ploys head-mounted display or headsets to visualise the
virtual scenario within the natural environment (Brigham,
2017). This implies the learner can interact with the virtual
patient while also seeing the real surroundings, other stu-
dents, and educators. The terms ‘mixed reality’ and ‘aug-
mented reality’ have been used interchangeably in the lit-
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erature, but the meaning is not the same. There is a need
to define and describe the technology being researched or
studied using precise nomenclature, including the details
of the simulation procedure.

Theoretical framework underpinning the
simulation tool

The situated cognition theory postulates that learning
does not take place in silos but is embedded in the social
context or community of practice within which it happens
(Paige & Daley, 2009). The learning is generated through
interaction with other learners, the learning environment,
and associated activities (Paige & Daley, 2009). Assump-
tions cannot be made that the knowledge learned from one
situation is transferable to a new environment or clinical
experience, unless the learner has gained the knowledge in
a situation similar to the context in which it is meant to
be used in the future (Onda, 2012). The mixed reality de-
vice used in this study, presents 3D holograms represent-
ing patients with different clinical manifestations, includ-
ing fluctuations in vital signs to resemble the real clinical
situation. The authentic visualisation allows students to
construct new meaningful learning in the context of simu-
lation experience (Paige & Daley, 2009). Furthermore, the
nursing students engage in collaborative learning in in-
teraction with other learners, nursing educators, and the
virtual environment. The immersive and interactive simu-
lation connects theoretical knowledge with practical appli-
cation, easing the transition to professional practice and
fostering social integration (Paige & Daley, 2009).

Aim

This study sought to explore the perceptions and experi-
ences of nursing faculty and students when using a mixed
reality simulation tool as a wearable headset and in remote
mobile device mode. Additionally, the study sought to pro-
vide recommendations for the best teaching and learning
practices to leverage mixed reality simulation learning in
the future.

METHODOLOGY AND METHODS
Study design

This study used a constructivist research paradigm. Con-
structivism was chosen in light of the aim of the study
to understand the subjective perceptions and experiences
as uniquely constructed by participants (nursing lecturers
and students) (Creswell & Creswell, 2017). By applying the
lens of constructivism to this research project, nursing stu-
dents and lecturers were anticipated to have varied and
unique simulation experiences with the mixed reality de-
vice. There is no single reality but multiple meaningful
realities for participants, constructed in their unique in-
dividual and social contexts (Creswell & Creswell, 2017).
Aligned to the chosen research paradigm, the qualitative
methodological approach was employed to understand the
multiple realities and subjective interpretations associated

with the unique constructs of human experiences (Creswell
& Creswell, 2017). Furthermore, the descriptive qualitative
design used for this study allowed the interpretation of per-
ceptions and experiences by staying closer to the partici-
pants’ words without drawing abstract concepts from data
(Bradshaw et al., 2017; Sandelowski, 2010).

The mixed-reality simulation tool

HoloLens (Microsoft), a mixed reality wearable holo-
graphic device was used for this study. The device is capable
of projecting a three-dimensional graphic overlay (called a
Hologram) in the users’ visual space through the headset
(Leonard & Fitzgerald, 2018). The wearable headset is fitted
with stereoscopic glasses and infrared sensors that map
physical ambiance and detect the user’s hand and finger
movements (called air tapping) (Karthika et al., 2017; Tep-
per et al., 2017). For example, the user can see a virtual
hologram of a patient experiencing an anaphylactic reac-
tion and their vital signs screen through the headset. The
user can walk around the virtual hologram to make ob-
servation from different angles while seeing and hearing
the patient passing through the different stages of an ana-
phylactic reaction (Frost et al., 2020). This application of
the technology (HoloPatient) depicts patient scenarios with
various clinical conditions, such as myocardial infarction
and burns injuries, to facilitate learning of clinical assess-
ment and reasoning skills (Hauze et al., 2019). A second
application (HoloHuman) allows students to explore the
different organs and systems of the human body through
visualisation of the virtual holograms (Hauze et al., 2019).

Participants and settings

Convenience sampling was used to recruit semester two
nursing students enrolled in the three-year Bachelor of
Nursing degree programme at one of the tertiary educa-
tional organisations in Aotearoa New Zealand (n=6). In ad-
dition, nurse educators were recruited (n=4). Nursing stu-
dents and educators were verbally introduced to the
research project in the classroom and staff meeting, respec-
tively.

The age of student participants ranged from 19 to 39
years across the sample. Mostly, the participants did not
have any clinical experience except one student who re-
cently finished the clinical placement of five weeks in an
acute inpatient setting. However, most of the participants
had prior gaming experience with virtual reality platforms
other than HoloLens. The total average teaching experience
across the educators’ sample ranged from 4 to 18 years.
Most of the nursing educators had no to minimal previous
experience with using HoloLens.

Data collection

The nursing educators group experienced both HoloPa-
tient and HoloHuman modes through the wearable headset
for about two hours before participating in the focus group
to share their perceptions and experiences. Nursing stu-
dents experienced remote simulation (HoloPatient only)
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Table 1. Simulation procedure for nursing students

Topic Procedure Simulation content and situation Time
expected
(minutes)
Pre-briefing Provided information about case Mr. XY (a 32-year-old male patient), admitted to the hospital 5 minutes
history following a roadside accident with multiple lacerations and in total
abrasions as a result.
His wound on the right shoulder was sutured and he was
about to be discharged as stable in condition.
Mr XY is ringing the call bell for help.
Discussed with nursing students Listening to case scenario presented by the lecturer
the expected learning outcomes Making observations or taking notice of cues
Exercise clinical reasoning skills
Deduce the clinical picture
Plan for actions to be implemented.
Experiencing Nursing educator commenced Students logged into the 'HoloPatient' app on their mobile 25 minutes
the simulation the simulation scenario using phone devices using the pre-setup username and password.
headset device Began observation of the virtual patients
Students questioned about the What you can observe in the virtual scenario, can you notice
scenario any changes in the physical signs of the patient?
What do you think could have been happening to the patient?
Deterioration of patient’s What nursing interventions need to be made in order of pri-
condition revealed and more ority to prevent further deterioration in the clinical condi-
scenario related questions asked tion?
Debriefing Discussion commenced with What you assessed? 5 minutes
students about their experience What could be the factors leading to change in patient’s con-
dition (such as increased level of agitation, itchiness, redness
of skin, tachycardia, or hypotension)?
What could happen to the patient if these changes are not
noted promptly or actions not taken immediately?

using the pre-downloaded HoloPatient app on their mobile
devices. Table 1 shows the simulation process. The remote
simulation experience was live streamed by the nurse ed-
ucator using the HoloLens headset. Nursing students were
able to see the virtual patient and vital signs screen via
their mobile device camera synchronously to the educator
while engaging in pre-briefing, simulation activity, and de-
briefing questions via the online Zoom meeting platform.
The 2012 National League for Nursing (NLN) Jeffries Sim-
ulation Theory postulates that the simulation participants’
outcomes can be assessed or measured in the form of re-
action (learner satisfaction, confidence) and learning gains
(change in knowledge, skills, and behaviour) (Jeffries et al.,
2015). These domains of participants’ assessment under-
pinned the focus group questionnaire for nursing educators
and students.

Data analysis

Thematic analysis was guided by the Braun and Clarke’s
method of thematic analysis (2006) to include steps: 1) fa-
miliarisation with the data 2) coding; 3) generating initial
themes; 4) developing and reviewing themes; 5) refining,
defining and naming themes; and 6) writing up. The tran-
scripts were read and compared with the audio recordings.
This step ensured the accuracy of transcripts and allowed
for deeper immersion into data. After re-reading, coding

was done manually using the Microsoft Word software
functionality to highlight and link specific segments of data
extracts to the codes. Codes were collated into potential
themes using a thematic map. Different codes were colour
coded, and pattern and meaning were analysed. The themes
and sub-themes emerged during this phase, and the rela-
tionships between these became explicit; some of the codes
were grouped under one theme and on the other hand,
some of the codes emerged as themes. Finally, the themes
were clearly defined, described, and refined in relation to
the research questions. Several measures had been used by
the researcher such as maintaining reflexivity throughout
the research process to ensure the trustworthiness of re-
search findings.

Ethical approval

Ethics approval was gained from the University of Auck-
land Human Participants Ethics Committee (No: 3404) and
the tertiary educational institute’s ethics committee. Par-
ticipants were given a Participant Information Sheet and
informed that their participation was voluntary and they
could withdraw anytime without requiring any explanation.
The focus groups were transcribed by an independent tran-
scriber, who had signed confidential agreement prior to
transcribing. Codes, such as Nursing student 1 (NS1), nurs-
ing educator 3 (NE3), were used to maintain anonymity.
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Data was stored and managed as per the University of Auck-
land research data management policy.

Impact of the COVID-19 pandemic on the
research project

This research study took place when Aotearoa New
Zealand was grappling with the unprecedented challenges
posed by the COVID-19 pandemic (2020-2021). Conse-
quently, the recruitment process underwent challenges
with rapidly evolving dynamics of multiple timetabling
changes and restrictions on face-to-face learning. The
nursing educator group experienced the HoloLens simula-
tion with the technology specialist (USA based) during the
pandemic associated social distancing rules. Consequently,
only four lecturers experienced the simulation and partic-
ipated in the focus group to share their perceptions and
experiences. The in-person simulation was modified to re-
mote simulation mode for the students due to COVID-19
related restrictions on face-to-face contact.

FINDINGS

Overall, three key themes emerged for the nursing edu-
cators and students: 1) benefits of mixed reality simulation
learning; 2) challenges associated with the learning; and 3)
recommendations for further improvement.

Benefits of mixed reality simulation learning
Visually engaging learning

Nursing educators unanimously commended the feature
of the mixed reality device (the HoloLens) to provide an en-
gaging experience through elaborate 3D visualisation. Also,
the students placed a value on this feature to visualise the
signs and symptoms of the virtual patient, such as itchy
skin, change in breathing, level of agitation, and fluctuation
of vital signs. This was highlighted in the statement of the
Participant NS1 who described how it enabled: “Putting my
powers of observation, looking at his vitals, comparing it to
his reaction with each stage of the observation...”

Realistic learning

The ‘realism’ of the virtual patient was considered equiv-
alent to the actual patient. Besides, an opportunity to ex-
ercise observational skills similar to what students are ex-
pected to do in the clinical area provided for a more
realistic learning experience, as supported by a nursing ed-
ucator in the statement:

It will help realistically the students to see what they’re
going to see out there. (NE5)

Furthermore, the nursing student reinforced:

With the wounds in front [of you] and how [seeing] his
reaction and how he scratches, is like a real person in
your head. [NE5]

Potential usefulness as a complementary tool

Despite the clear benefits of using the HoloLens sim-
ulation, the nursing educators collectively agreed that it
should be leveraged in conjunction with other teaching
methods and tools for maximum benefit to nursing stu-
dents. Participant NE1 explained the best use of mixed re-
ality simulation was by:

Using it in conjunction with the textbook learning,
[which] boosts the understanding of theoretical con-
cepts by providing visualisation coupled with an oppor-
tunity to experience the concepts practically. [NE1]

Less stressful

The mixed reality simulation provided a less stressful
and safer environment for nursing students without any
fear that their decisions can harm a real patient:

Being able to detach yourself from reality, knowing
that what you’ve got in front of you is nothing but a
virtual patient, meaning you can take your time, make
as many observations and mistakes as you want, or just
start it all over again to improve on your initial assess-
ment. [NS2]

Besides, not having the lecturer present within the same
physical space in the online simulation mode, the learning
experience was verbalised as being:

Less intimidating with space to focus on learning and
ability to make observations. [NS2]

Benefits of remote experience

The remote mode of the mixed reality simulation was
adopted in response to the COVID-19 restrictions on face-
to-face learning at the time the research study was con-
ducted. Nursing students were able to view the live online
simulation from their home through the pre-downloaded
mobile app. The ability to see the Hologram of a virtual pa-
tient and the vital sign screen using a mobile phone app
was positively received in revising and consolidating the
learning:

Recalling all our past info and making sense of what
we have learnt, even in a small environment like a bed-
room is very, very useful. [NS4].

Opportunity to clinically reason

The mixed reality simulation provided an opportunity
for the nursing students to observe, process the informa-
tion, link it to the previous learning, work out what could
be wrong clinically with the patient:

Being able to analyse his vitals and think to ourselves
okay, what is wrong here, what do I have to be con-
cerned about. [NS3]

Besides, the realistic simulation scenario fostered the in-
trospection of feelings and reactions:
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To see a big wound on the back of a virtual patient and
how these thoughts relate to the future nursing prac-
tice. [NS1]

Challenges associated with the mixed reality
simulation learning

Challenge to learn technology

Learning the new and unique HoloLens technology has
been acknowledged as a challenge by both nursing educa-
tors and students, as reflected in statements from the par-
ticipants:

There’s no other piece of technology that works the
same way as this... even if you’re super tech-savvy, this
is a new skill. [NE1]

Another (NS3) stated they were “feeling a bit lost” as
they had never used it before.

Limitations to the scope of technology

Nursing students have revealed some limitations to the
current scope of technology, such as limited virtual patient-
student interaction and the lack of opportunity to practice
hands-on skills:

We are using only visual senses at this point, cannot in-
sert intravenously, or the actual interventions. [NS2]

Recommendations for future
Need of prior training

Robust training to use the technology has been sug-
gested as a way forward to deal with the challenge of possi-
ble technical difficulty during simulation:

If we can’t get good training [for the students], that’s
when they don’t appreciate [it] and use the HoloLens to
its full potential. [NE4]

Not feeling “well prepared” or getting “mixed up” was
described as feelings by some of the nursing students,
which could have been avoided if properly trained prior to
the simulation experience as recommended by the nursing
students.

Local implementation plan

Apart from the initial training, the availability of expert
teaching staff and information technology support was sug-
gested to be a crucial factor for smoother uptake of the
mixed reality device programme at the school of nursing.
Additionally, development of standardised lesson plans
outlining a clear plan for the delivery of content material
was recommended for its effective integration into the cur-
riculum.

Refining the technology

Nursing educators emphasised the need to expand the
content of mixed reality device’s scenarios, for example:

We’re not seeing the heartbeat, but that’s potential.
[NE3]

Additionally, modifying and adapting the simulation
scenarios to the Aotearoa New Zealand context — including
cultural safety — has been suggested as a potential area of
advancement for programme developers. In the future, the
technology would benefit from further refinement with the
addition of more interactive features, such as the addition
of call bells and the ability to practice tasks, such as sewing
up wounds and inserting intravenous drips.

DISCUSSION

This small study sought to explore the perceptions and
experiences of nursing faculty and students of a mixed re-
ality simulation. The study took place during the COVID-19
pandemic when face-to-face contact was limited and as
such, the simulation required the nursing students to en-
gage remotely. This novel approach demonstrated the fea-
sibility of a nurse educator being on site and wearing the
headset, while the students connected into the simulation
experience through their mobile phones and engaged in pre
and post briefing via Zoom. Developing simulation in a re-
mote mode holds the potential to increase access to learn-
ing for nursing students.

Nursing educators in our study perceived the rich visual
simulation as a beneficial learning experience in engaging
nursing students. Congruent to the findings of the current
study, the virtual reality simulation platforms have been
claimed helpful in enhancing undergraduate nursing stu-
dents’ learning by providing elaborate 3D visualisation and
replicating reality with authenticity (Jenson & Forsyth,
2012; Samosorn et al., 2020; Vottero, 2014). In a mixed
methods study, Aebersold et al. (2018) explored the value
of the augmented reality tool for nursing students (n=69) to
visualise the nasogastric tract. The experimental group ex-
perienced the augmented reality simulation training mod-
ule about tube insertion skill on a tablet (Aebersold et al.,
2018). The augmented reality group performed better in the
skills of NGT insertion than the control group with statis-
tically significant results (p=0.011) (Aebersold et al., 2018).
For simulation to be effective, a high degree of realism is
necessary (Bowen-Withington et al., 2020). The provision
of a high-fidelity simulation experience for novice nursing
students without any prior clinical experience may support
them to envision the reality of the clinical world.

In our study, the nursing students positively appraised
the mixed reality simulation, which fostered their thinking
like a nurse and clinical reasoning. High fidelity simulation
has been seen as an effective tool in fostering the develop-
ment of clinical judgment and reasoning skills for nursing
students as well as promoting confidence (Cant & Cooper,
2010; Lei et al., 2022). However, the nurse educators sug-
gested the importance of combining learning approaches.
There is limited available evidence on the solo use of virtual
reality simulation compared to being used in conjunction
with other teaching methods. However, a randomised con-
trolled trial by Smith and Hamilton (2015) concluded that
using virtual reality simulation as a supplemental tool for
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clinical tasks, such as the insertion of an in-dwelling
catheter, supported nursing students’ clinical learning. For
simulation scenarios to be effective, there is a need to en-
sure they reflect and support the development of not only
technical tasks but also soft skills, such as communication
and teamwork (Bowen-Withington et al., 2020).

Our study was particularly interested in the technical
application of the mixed-reality simulation. Simulation
provides the opportunity for a safer and less stressful en-
vironment without posing any risk to the actual patient is
an essential feature of the simulation pedagogy (Cant &
Cooper, 2010; Ulrich et al., 2014; Verkuyl et al., 2017). On
the other hand, technological difficulties and first-time ex-
posure of nursing students to the new virtual reality simu-
lation tool may create high anxiety levels (Cobbett & Snel-
grove-Clarke, 2016). Using a new technology can be
stressful for students and there is a need for good education
to ensure students can fully participate in the learning ex-
perience.

Literature elsewhere has identified the importance of at-
tending to technical glitches and issues, which impair the
functioning of the virtual reality tools (Saunder & Berridge,
2015; Ulrich et al., 2014). The nurse educators in our study
identified the necessity of information technology support.
Likewise, the Aotearoa New Zealand study by Rummel et al.
(2023) reinforced the need of additional training to tackle
the issue of technical difficulties when experiencing mixed
reality simulation. There is a need for key stakeholders, in-
cluding nurse educators, nursing students, and clinicians
to collaborate with mixed reality developers to expand the
scope and value of the technology for effective use in nurs-
ing education. One such area of potential development is
to enhance the simulation scenarios to prepare the nursing
students for the provision of culturally safe care that forms
an integral part of the competency standards for nurses in
Aotearoa New Zealand (Nursing Council of New Zealand,
2012).

The nurse educators identified the need to develop a
clear lesson plan, in line with best simulation practice
guidelines provided by the 2012 NLN Jeffries Simulation
Theory (Jeffries et al.,, 2015). The simulation learning
should clearly outline the written learning objectives,
learning outcomes, cues for nursing students, briefing and
debriefing activity (Jeffries et al., 2015). For educational in-
stitutions and educators, it is necessary to recognise that
the development of simulated learning experiences for
nursing students requires considerable preparatory time
(Bowen-Withington et al., 2020). Adequate time and well
facilitated debriefing is considered one of the most impor-
tant activities in simulation (Macdiarmid et al., 2020). High
fidelity simulation using mixed reality devices has the po-
tential to provide excellent learning experiences for nursing
students with appropriate planning and support.

Limitations

The findings of this research study have limited gener-
alisability as the sample size was small. The study occurred

during the COVID-19 pandemic, which impacted the re-
cruitment process and increased attrition in the sample. At
the time nurse educators and nursing students were under
considerable stress. This study warrants further research
with a larger sample size of nurse educators and nursing
students. The study explored the mixed reality simulation
used remotely leaving aspects of face-to-face use of the
simulation unexplored.

CONCLUSION

The study set out to provide insight into the perceptions
and experiences of nursing students and educators with a
mixed reality simulation device. Overall, nurse educators
and undergraduate nursing students identified the value of
this simulation mode to provide visually engaging, realistic,
and safer learning experiences. Additionally, the opportu-
nity to learn the skills of clinical reasoning and ease of ac-
cess from home settings was commended by the students.
However, the technological complexity associated with us-
ing a mixed reality device and headset were emphasised,
identifying the need for robust training before the simula-
tion experience. Refinement to the scope and content of the
technology was recommended, including using the tech-
nology to develop more hands-on and soft skills, as well
as scenarios which reflect the Aotearoa New Zealand con-
text and enable learning to support the Nursing Council of
New Zealand competency requirements for cultural safety.
Mixed reality simulation has the potential to be effectively
implemented to supplement undergraduate nursing educa-
tion.

Acknowledgments

The author would like to thank Michael Crossan, Pro-
fessional Teaching Fellow, School of Nursing, University
of Auckland for his vital input in the initial stages of de-
velopment of the research project. Thanks to the partici-
pants, nurse educators, and students for sharing their valu-
able perceptions and experiences during the unprecedented
challenging times of pandemic.

Funding
None
Conflict of interest

None

Submitted: May 03, 2024 NZDT, Accepted: October 28, 2024
NZDT

Nursing Praxis in Aotearoa New Zealand 7



Remote Simulation-Based Learning Using a Mixed Reality Device: Perspectives of Nursing Educators and U...

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License
(CCBY-4.0). View this license’s legal deed at http://creativecommons.org/licenses/by/4.0 and legal code at http://creativecom-
mons.org/licenses/by/4.0/legalcode for more information.

Nursing Praxis in Aotearoa New Zealand



Remote Simulation-Based Learning Using a Mixed Reality Device: Perspectives of Nursing Educators and U...

References

Aebersold, M., Voepel-Lewis, T., Cherara, L., Weber, M.,
Khouri, C., Levine, R., & Tait, A. R. (2018).
Interactive anatomy-augmented virtual simulation
training. Clinical Simulation in Nursing, 15, 34-41.
https://doi.org/10.1016/j.ecns.2017.09.008

Bowen-Withington, J., Zambas, S., Macdiarmid, R.,
Cook, C., & Neville, S. (2020). Integration of high-
fidelity simulation into undergraduate nursing
education in Aotearoa New Zealand and Australia: An
integrative literature review. Nursing Praxis in
Aotearoa New Zealand, 36(3), 37-50. https://doi.org/
10.36951/27034542.2020.013

Bradshaw, C., Atkinson, S., & Doody, O. (2017).
Employing a qualitative description approach in health
care research. Sage Publications. https://doi.org/
10.1177/2333393617742282

Braun, V., & Clarke, V. (2006). Using thematic analysis
in psychology. Qualitative Research in Psychology,
3(2), 77-101. https://doi.org/10.1191
1478088706gp0630a

Brigham, T. J. (2017). Reality check: Basics of
augmented, virtual, and mixed reality. Medical
Reference Services Quarterly, 36(2), 171-178. https://
doi.org/10.1080/02763869.2017.1293987

Cant, R. P., & Cooper, S. J. (2010). Simulation-based
learning in nurse education: Systematic review.
Journal of Advanced Nursing, 66(1), 3—-15. https://
doi.org/10.1111/j.1365-2648.2009.05240.x

Cobbett, S., & Snelgrove-Clarke, E. (2016). Virtual
versus face-to-face clinical simulation in relation to
student knowledge, anxiety, and self-confidence in
maternal-newborn nursing: A randomized controlled
trial. Nurse Education Today, 45, 179-184. https://
doi.org/10.1016/j.nedt.2016.08.004

Creswell, J. W., & Creswell, J. D. (2017). Research design:
Qualitative, quantitative, and mixed methods
approaches. Sage publications.

De Gagne, ]. C., Oh, J., Kang, J., Vorderstrasse, A. A., &
Johnson, C. M. (2013). Virtual worlds in nursing
education: A synthesis of the literature. Journal of
Nursing Education, 52(7), 391-396. https://doi.org/
10.3928/01484834-20130610-03

Fealy, S., Jones, D., Hutton, A., Graham, K., McNeill, L.,
Sweet, L., & Hazelton, M. (2019). The integration of
immersive virtual reality in tertiary nursing and
midwifery education: A scoping review. Nurse
Education Today, 79, 14—19. https://doi.org/10.1016,
j.nedt.2019.05.002

Foronda, C., Godsall, L., & Trybulski, J. (2013). Virtual
clinical simulation: The state of the science. Clinical
Simulation in Nursing, 9(8), e279-e286. https://
doi.org/10.1016/j.ecns.2012.05.005

Frost, J., Delaney, L., & Fitzgerald, R. (2020). Exploring
the application of mixed reality in nurse education.
BMJ Simulation and Technology Enhanced Learning,
6(4). https://doi.org/10.1136/bmjstel-2019-000464

Hauze, S. W., Hoyt, H. H., Frazee, ]. P., Greiner, P. A.,
Marshall, J. M., & Rea, P. M. (2019). Enhancing
nursing education through affordable and realistic
holographic mixed reality: The virtual standardised
patient for clinical simulation. In P. Rea (Ed.),
Biomedical Visualisation: Advances in Experimental
Medicine and Biology (Vol. 1, pp. 1-14). Springer.
https://doi.org/10.1007/978-3-030-06070-1_1

Jeffries, P. R., Rodgers, B., & Adamson, K. (2015). NLN
Jeffries Simulation Theory: Brief narrative
description. Nursing Education Perspectives, 36,
292-293. https://doi.org/10.1097
00024776-201509000-00004

Jenson, C. E., & Forsyth, D. M. (2012). Virtual reality
simulation: Using three-dimensional technology to
teach nursing students. CIN: Computers, Informatics,
Nursing, 30(6), 312-318. https://doi.org/10.1097
NXN.0b013e31824af6ae

Karthika, S., Praveena, P., & GokilaMani, M. (2017).
HoloLens. International Journal of Computer Science
and Mobile Computing, 6(2), 41-50. https://doi.org/
10.47760/ijcsmc

Kim, K. J., Choi, M. J., & Kim, K. J. (2021). Effects of
nursing simulation using mixed reality: A scoping
review. Healthcare, 9(8). https://doi.org/10.3390
healthcare9080947

Lavoie, P., Michaud, C., Belisle, M., Boyer, L., Gosselin,
E., Grondin, M., Larue, C., Lavoie, S., & Pepin, J.
(2018). Learning theories and tools for the
assessment of core nursing competencies in
simulation: A theoretical review. Journal of Advanced
Nursing, 74(2), 239-250. https://doi.org/10.1111
jan.13416

Lei, Y. Y., Zhuy, L., Sa, Y. T. R., & Cui, X. S. (2022).
Effects of high-fidelity simulation teaching on
nursing students’ knowledge, professional skills and
clinical ability: A meta-analysis and systematic
review. Nurse Education in Practice, 60, 103306.
https://doi.org/10.1016/j.nepr.2022.103306

Leonard, S. N., & Fitzgerald, R. N. (2018). Holographic
learning: A mixed reality trial of Microsoft HoloLens
in an Australian secondary school. Research in
Learning Technology, 26. https://doi.org/10.25304,
rlt.v26.2160

Macdiarmid, R., Neville, S., & Zambeas, S. (2020). The
experience of facilitating debriefing after simulation:
A qualitative study. Nursing Praxis in Aotearoa New
Zealand, 36(3), 51-60. https://doi.org/10.36951
27034542.2020.015

Nursing Council of New Zealand. (2012). Competencies
for registered nurses. Author. https://
www.nursingcouncil.org.nz/Public/Nursing/
Standards_and_guidelines/NCNZ/nursing-section/
Standards_and_guidelines_for_nurses.aspx

Onda, E. L. (2012). Situated cognition: Its relationship
to simulation in nursing education. Clinical
Simulation in Nursing, 8(7), e273-e280. https://
doi.org/10.1016/j.ecns.2010.11.004

Nursing Praxis in Aotearoa New Zealand


https://doi.org/10.1016/j.ecns.2017.09.008
https://doi.org/10.36951/27034542.2020.013
https://doi.org/10.36951/27034542.2020.013
https://doi.org/10.1177/2333393617742282
https://doi.org/10.1177/2333393617742282
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1080/02763869.2017.1293987
https://doi.org/10.1080/02763869.2017.1293987
https://doi.org/10.1111/j.1365-2648.2009.05240.x
https://doi.org/10.1111/j.1365-2648.2009.05240.x
https://doi.org/10.1016/j.nedt.2016.08.004
https://doi.org/10.1016/j.nedt.2016.08.004
https://doi.org/10.3928/01484834-20130610-03
https://doi.org/10.3928/01484834-20130610-03
https://doi.org/10.1016/j.nedt.2019.05.002
https://doi.org/10.1016/j.nedt.2019.05.002
https://doi.org/10.1016/j.ecns.2012.05.005
https://doi.org/10.1016/j.ecns.2012.05.005
https://doi.org/10.1136/bmjstel-2019-000464
https://doi.org/10.1007/978-3-030-06070-1_1
https://doi.org/10.1097/00024776-201509000-00004
https://doi.org/10.1097/00024776-201509000-00004
https://doi.org/10.1097/NXN.0b013e31824af6ae
https://doi.org/10.1097/NXN.0b013e31824af6ae
https://doi.org/10.47760/ijcsmc
https://doi.org/10.47760/ijcsmc
https://doi.org/10.3390/healthcare9080947
https://doi.org/10.3390/healthcare9080947
https://doi.org/10.1111/jan.13416
https://doi.org/10.1111/jan.13416
https://doi.org/10.1016/j.nepr.2022.103306
https://doi.org/10.25304/rlt.v26.2160
https://doi.org/10.25304/rlt.v26.2160
https://doi.org/10.36951/27034542.2020.015
https://doi.org/10.36951/27034542.2020.015
https://www.nursingcouncil.org.nz/Public/Nursing/Standards_and_guidelines/NCNZ/nursing-section/Standards_and_guidelines_for_nurses.aspx
https://www.nursingcouncil.org.nz/Public/Nursing/Standards_and_guidelines/NCNZ/nursing-section/Standards_and_guidelines_for_nurses.aspx
https://www.nursingcouncil.org.nz/Public/Nursing/Standards_and_guidelines/NCNZ/nursing-section/Standards_and_guidelines_for_nurses.aspx
https://www.nursingcouncil.org.nz/Public/Nursing/Standards_and_guidelines/NCNZ/nursing-section/Standards_and_guidelines_for_nurses.aspx
https://doi.org/10.1016/j.ecns.2010.11.004
https://doi.org/10.1016/j.ecns.2010.11.004

Remote Simulation-Based Learning Using a Mixed Reality Device: Perspectives of Nursing Educators and U...

Paige, J. B., & Daley, B. J. (2009). Situated cognition: A
learning framework to support and guide high-
fidelity simulation. Clinical Simulation in Nursing,
5(3), e97-e103. https://doi.org/10.1016
j.ecns.2009.03.120

Ramachandiran, C. R., Chong, M. M., & Subramanian,
P. (2019). 3D hologram in the futuristic classroom: A
review. Periodicals of Engineering and Natural
Sciences, 7(2), 580-586.

Rummel, L., Qi, Z. T., Jauny, R., Redpath, A., Watson,
S., Solomon, B., Topp, M., Lambert, E., Deol, J.,
McNeilly, D., Waters, A., Kelly, J., Allen, J., Thomas,
0., Stanley, N., & Rowe, D. (2023). The effectiveness
of augmented reality technology versus traditional
teaching methods for undergraduate nursing
education. International Journal of Biomechatronics
and Biomedical Robotics, 4(2), 94-105. https://doi.org/
10.1504/1]BBR.2023.135628

Samosorn, A. B., Gilbert, G. E., Bauman, E. B., Khine, J.,
& McGonigle, D. (2020). Teaching airway insertion
skills to nursing faculty and students using virtual
reality: A pilot study. Clinical Simulation in Nursing,
39, 18-26. https://doi.org/10.1016/j.ecns.2019.10.004

Sandelowski, M. (2010). What’s in a name? Qualitative
description revisited. Research in Nursing & Health,
33(1), 77-84. https://doi.org/10.1002/nur.20362

Saunder, L., & Berridge, E. (2015). Immersive simulated
reality scenarios for enhancing students’ experience
of people with learning disabilities across all fields of
nurse education. Nurse Education in Practice, 15(6),
397-402. https://doi.org/10.1016/j.nepr.2015.04.007

Smith, P. C., & Hamilton, B. K. (2015). The effects of
virtual reality simulation as a teaching strategy for
skills preparation in nursing students. Clinical
Simulation in Nursing, 11(1), 52—-58. https://doi.org/
10.1016/j.ecns.2014.10.001

Tepper, O. M., Rudy, H. L., Lefkowitz, A., Weimer, K. A.,
Marks, S. M., Stern, C. S., & Garfein, E. S. (2017).
Mixed reality with HoloLens: Where virtual reality
meets augmented reality in the operating room.
Plastic and Reconstructive Surgery, 140(5), 1066—1070.
https://doi.org/10.1097/PRS.0000000000003802

Ulrich, D., Farra, S., Smith, S., & Hodgson, E. (2014).
The student experience using virtual reality
simulation to teach decontamination. Clinical
Simulation in Nursing, 10(11), 546—553. https://
doi.org/10.1016/j.ecns.2014.08.003

Verkuyl, M., Romaniuk, D., Atack, L., & Mastrilli, P.
(2017). Virtual gaming simulation for nursing
education: An experiment. Clinical Simulation in
Nursing, 13(5), 238-244. https://doi.org/10.1016,
j-ecns.2017.02.004

Vottero, B. A. (2014). Proof of concept: Virtual reality
simulation of a Pyxis machine for medication
administration. Clinical Simulation in Nursing, 10(6),
e325-e331. https://doi.org/10.1016,
j.ecns.2014.03.001

Wagner, D., Bear, M., & Sander, J. (2009). Turning
simulation into reality: Increasing student
competence and confidence. Journal of Nursing
Education, 48(8), 465-467. https://doi.org/10.3928
01484834-20090518-07

Wild, L. M., Congdon, B., Boyle, K., Provost, V. P.,
Schlesinger, M., Salyers, V., & Nordgren, M. (2020).
Innovations in Nursing Education: Recommendations in
Response to the COVID- 19 Pandemic. Institutions of
Higher Education in the State of Washington. https://
oadn.org/wp-content/uploads/2021/03/Nursing-
Education-and-COVID-Pandemic-
March-30-2020-FINAL-1.pdf

Nursing Praxis in Aotearoa New Zealand 10


https://doi.org/10.1016/j.ecns.2009.03.120
https://doi.org/10.1016/j.ecns.2009.03.120
https://doi.org/10.1504/IJBBR.2023.135628
https://doi.org/10.1504/IJBBR.2023.135628
https://doi.org/10.1016/j.ecns.2019.10.004
https://doi.org/10.1002/nur.20362
https://doi.org/10.1016/j.nepr.2015.04.007
https://doi.org/10.1016/j.ecns.2014.10.001
https://doi.org/10.1016/j.ecns.2014.10.001
https://doi.org/10.1097/PRS.0000000000003802
https://doi.org/10.1016/j.ecns.2014.08.003
https://doi.org/10.1016/j.ecns.2014.08.003
https://doi.org/10.1016/j.ecns.2017.02.004
https://doi.org/10.1016/j.ecns.2017.02.004
https://doi.org/10.1016/j.ecns.2014.03.001
https://doi.org/10.1016/j.ecns.2014.03.001
https://doi.org/10.3928/01484834-20090518-07
https://doi.org/10.3928/01484834-20090518-07
https://oadn.org/wp-content/uploads/2021/03/Nursing-Education-and-COVID-Pandemic-March-30-2020-FINAL-1.pdf
https://oadn.org/wp-content/uploads/2021/03/Nursing-Education-and-COVID-Pandemic-March-30-2020-FINAL-1.pdf
https://oadn.org/wp-content/uploads/2021/03/Nursing-Education-and-COVID-Pandemic-March-30-2020-FINAL-1.pdf
https://oadn.org/wp-content/uploads/2021/03/Nursing-Education-and-COVID-Pandemic-March-30-2020-FINAL-1.pdf

	Remote Simulation-Based Learning Using a Mixed Reality Device: Perspectives of Nursing Educators and Undergraduate Nursing Students
	Te reo Māori translation
	Te Akoranga Whaihanga mā te Whakamahi i Tētahi Pūrere Ao Mariko Hanumi Ngā Whakaaro o ngā Kaiwhakaako Tapuhi me ngā Ākonga Tapuhi Paetahi
	INTRODUCTION
	The spectrum of virtual reality simulation
	Theoretical framework underpinning the simulation tool
	Aim

	METHODOLOGY AND METHODS
	Study design
	The mixed-reality simulation tool
	Participants and settings
	Data collection
	Data analysis
	Ethical approval
	Impact of the COVID-19 pandemic on the research project

	FINDINGS
	Benefits of mixed reality simulation learning
	Visually engaging learning
	Realistic learning
	Potential usefulness as a complementary tool
	Less stressful
	Benefits of remote experience
	Opportunity to clinically reason

	Challenges associated with the mixed reality simulation learning
	Challenge to learn technology
	Limitations to the scope of technology

	Recommendations for future
	Need of prior training
	Local implementation plan
	Refining the technology


	DISCUSSION
	Limitations

	CONCLUSION
	Acknowledgments
	Funding
	Conflict of interest

	References


