
Contents lists available at ScienceDirect

Nurse Education in Practice

journal homepage: www.elsevier.com/locate/nepr

Issues for Debate

Consideration of using virtual reality for teaching neonatal resuscitation to
midwifery students

Jessica Williamsa,∗, Donovan Jonesb, Rohan Walkerc

aOffice RW-225, Callaghan Campus, University of Newcastle, Callaghan, NSW 2308, Australia
bOffice RW-216, Callaghan Campus, University of Newcastle, Callaghan, NSW 2308, Australia
cOffice MSB-306d, Callaghan Campus, University of Newcastle, Callaghan, NSW 2308, Australia

A R T I C L E I N F O

Keywords:
Virtual reality
Midwifery
Student
Teaching
Neonatal resuscitation

A B S T R A C T

Within the last decade, there has been significant change in the way tertiary midwifery education has been
delivered to students. The use of blended teaching methods and the introduction of simulated learning ex-
periences has been observed in the literature to improve students' self-confidence, competence, clinical judge-
ment and decision-making abilities. Simulation is seen to be particularly important when practising skills that
may be infrequently encountered in practice, such as clinical emergencies. Neonatal resuscitation is the most
common neonatal emergency encountered within midwifery today, with up to 15% of babies requiring some
form of resuscitation at birth. Recent research describes the benefits of using a multi-modal approach to teaching
neonatal resuscitation, utilising both theory and simulated learning methods. One emerging method of simu-
lation is that of virtual reality (VR), which has been recognised for its enormous educational potential in risk-free
clinical skills training. Currently, however, there is limited research looking at the use of VR in emergency skills
training. This article examines the literature to highlight the potential benefits that VR simulation could provide
for emergency skills training, as well as the potential challenges that should be acknowledged.

1. Midwifery education in Australia and the role of blended
learning

Historically, nursing and midwifery education has been pre-
dominantly based around public hospital training in Australia. Training
for nursing usually lasted three or more years, with midwifery under-
taken once nursing training had been completed. During the mid-1980s,
nursing and midwifery moved out hospital-based training and into
tertiary education with practical clinical experience components
(Australian Government Department of Health, 2013). In 2000, the first
direct-entry Bachelor of Midwifery courses were established, allowing
graduates to register and practise as midwives without first requiring a
nursing qualification (Australian Government Department of Health,
2013).

With the shift from hospital-based training to tertiary education also
came a shift in midwifery education. Traditionally, tertiary education
was very didactic, delivering much of its content in the form of theory-
based lectures, with structured clinical practicum hours undertaken in
the clinical environment (Tierney et al., 2017). However, the move into
the digital age has seen a shift into blended teaching methods which
have become increasingly more popular since the mid-2000s (Güzer

and Caner, 2014; Kliger and Pfeiffer, 2011). In today's current tertiary
system, all midwifery programs in Australia utilise blended learning in
some form (Cooper et al., 2012). Blended learning takes on a mixed
structure, comprised of various methods of teaching such as self-di-
rected learning modules, audio-visual elements, online learning, cri-
tical-thinking exercises, and face-to-face workshops and/or lectures
(Kliger and Pfeiffer, 2011; Güzer and Caner, 2014).

2. Emergence of simulation in midwifery teaching

Within midwifery education, one of the most widely used teaching
methods incorporated into blended learning environments is hands-on
simulation. Simulation is an educational technique which aims to
mimic elements of the real world to help achieve specific goals related
to learning (Bogossian et al., 2012; Weller et al., 2012). Although si-
mulation in healthcare education has been around in various forms for
the last 40 years (Nehring and Lashley, 2009), it became a key educa-
tional strategy for the development of midwifery and nursing skills
from the early 2000's (Cooper et al., 2012). Results of a national elec-
tronic survey in 2012 outlined simulation-based learning is extensively
used in Australian midwifery curricula as part of a blended teaching
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model. The increased uptake of simulation in midwifery appears to be
due to its benefits in allowing for development of many midwifery
technical skills, as well as generic technical and non-technical skills
(Bogossian et al., 2012).

Simulation teaching methods currently exist in many forms, in-
cluding scenarios, peer-to-peer learning, partial task trainer models,
standardised/simulated patients, low/medium and high-fidelity com-
puterised task trainers and mannequins, screen-based computer simu-
lations, virtual reality and haptic systems (Bogossian et al., 2012;
Cooper et al., 2012; Weller et al., 2012; Nehring and Lashley, 2009).
According to one systematic review conducted in 2012, there is evi-
dence that simulated learning methods for midwifery skills is beneficial
and has important educational and clinical advantages over more
conventional approaches to teaching (Cooper et al., 2012). These ben-
efits include increased confidence, competence and decision making
abilities, as well as improvements in communication skills and clinical
judgement. Simulated learning is also beneficial in ensuring midwifery
students are safe in their clinical practice; improving safety outcomes
for women and babies in the clinical environment (Cooper et al., 2012;
Bogossian et al., 2012; Weller et al., 2012).

3. Neonatal resuscitation

Simulation is particularly important when practising skills that may
be infrequently encountered in practice, such as clinical emergencies
(Cooper et al., 2012). Obstetric and fetal emergencies occur at low
frequencies in the clinical setting, however they carry increased risk of
morbidity and mortality to women and babies (Pliego et al., 2008). A
wide range of obstetric emergency scenarios can be practised using
simulation methods, making this method of teaching very adaptable.
One of the most frequent emergencies encountered by midwives in
clinical practice is neonatal resuscitation, with approximately 15% of
newborn babies requiring some form of resuscitation at birth
(Australian and New Zealand Council on Resuscitation (ANZCOR),
2017). Neonatal resuscitation is a critical skill that cannot be trained for
enough, nor should it be learned procedurally on the job. Thus simu-
lated learning is crucial for midwifery students to assist in enhancing
their confidence prior to clinical placement where they may be con-
fronted with this situation (Cooper et al., 2012).

Neonatal resuscitation training has shifted from instructor-driven
didactic lectures and basic skills demonstrations, to utilising blended,
interactive teaching through e-learning modules and hands-on simula-
tion. Evidence suggests that multi-modal approaches to teaching neo-
natal resuscitation are the most beneficial for learning, particularly
when training models incorporate simulation as a teaching method
(Dempsey et al., 2015; Rakshasbhuvankar and Patole, 2014). Recent
research has noted significant improvements in performance, stress
hardiness, confidence, knowledge, communication, leadership and
technical skills for physicians, midwives and nurses undergoing hands-
on simulation training when learning neonatal resuscitation (Pliego
et al., 2008; Carolan-Olah et al., 2016; Bruno et al., 2016; Malmstrom
et al., 2017).

4. The emergence of virtual reality in emergency simulation
training

One emerging form of simulation is that of virtual reality (VR).
Whilst, VR has notably been around for decades, equipment was in-
itially expensive and cumbersome to use. Within the last decade, VR
technologies have become more advanced, affordable and accessible
(Ferguson et al., 2015). VR simulation can be defined as one which is
computer-based, interactive and three-dimensional. It is experienced
through either sensory perception, physical movement and/or text or
speech communication (Ludlow, 2015). VR appears to be a much
misused term within the literature, often describing technologies that
lack these essential elements. Caution is therefore required when

examining literature to ensure the intervention introduced is indeed
within the realm of VR. VR-based applications can also have varying
levels of immersion, ranging from virtual worlds or patient re-
presentations on a computer, to full-scale simulators, to fully immersive
head-mounted devices (HMD) with position tracking technology
(Ludlow, 2015; Hoffman and Vu, 1997; Ferguson et al., 2015).

VR simulation can be viewed as the reinvention of hands-on simu-
lation. Even 20 years ago, VR was recognised for its enormous educa-
tional potential, with Hoffman and Vu (1997) seeing prospective ben-
efits in risk-free clinical-skills training. There is a paucity of research
examining the use of VR simulation when providing emergency skills
training, including disaster training, mass casualty triage, intubation
and decontamination training (Farra et al., 2015a, b; Vincent et al.,
2008; Binstadt et al., 2008). Due to the limited body of evidence, results
regarding the benefits of VR simulation in emergency skills training are
still debated, with some studies showing improvements in performance
and knowledge (Binstadt et al., 2008; Vincent et al., 2008) while others
show no significant change in outcomes (Farra et al., 2015b). Further
research is therefore required to discover the most promising areas
where VR simulation can benefit emergency skills training.

No current research exists examining the use of VR simulation when
learning neonatal resuscitation, thus highlighting a gap in the litera-
ture. This is important as neonatal resuscitation is a skill that extends
outside of midwifery and into nursing and medical fields. It is per-
formed by health professionals such as neonatologists, paediatric
nurses, child and family health nurses and paramedics (Malmstrom
et al., 2017). Therefore, many healthcare professionals require knowl-
edge and competence in safely performing this skill. In Australia, neo-
natal resuscitation is a skill mandated in most states for midwives to
undergo annual competency assessment (NSW Health, 2008; Latimer
and Evans, 2015, Government of Western Australia, 2017). Given this
requirement, VR simulation may provide an appropriate teaching
method when there is limited access to mannequin-based training or
facilitator-led workshops (Chang and Weiner, 2016).

5. Potential benefits of VR simulation

According to Chang and Weiner (2016), VR simulation may afford
benefits for emergency training due to the on-demand, user-driven
method of learning, rather than relying on the preparation, personnel
and scheduling necessary for hands-on simulation sessions. VR allows
for increased flexibility and asynchronous learning opportunities
(Ludlow, 2015; Chang and Weiner, 2016). Depending on the VR plat-
form being used, learners can practise the simulation in their own time
away from the clinical or university environment. This has significant
potential in reducing time commitments for facilitators, reducing costs
for universities/organisations, and reducing the number of resources
required for simulation training (Ferguson et al., 2015; Chang and
Weiner, 2016).

Another advantage for VR is that of replicability of the simulation,
enabling control over any potential variation and allowing standardi-
sation of learning and practise. Hands-on simulation sessions are run by
a facilitator, which may unintentionally lead to slight variations in
training and practise from session to session for students (Chang and
Weiner, 2016). This variation may mean differences in the way learners
benefit from the simulation. VR removes this variable by having re-
peatable scenarios, which is particularly important in formal assess-
ment training (Chang and Weiner, 2016). With an infinite potential to
replicate, VR simulation can also easily be distributed across a large
range of devices, making it accessible to both individuals and groups all
over the world. The improved portability, availability and affordability
of VR is seeing distribution of this technology increase and become
more popular (Chang and Weiner, 2016; Ludlow, 2015).

Data collection for simulation-based research can also be enhanced
when using VR simulation (Ludlow, 2015; Chang and Weiner, 2016).
Most VR systems have embedded software which may also contain
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