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Virtual reality (VR) refers to an artificial environment which is experienced through sensory

stimuli (such as sights and sounds) provided by a computer and in which one’s actions

partially determine what happens in the environment (Merriam-Webster.com Dictionary,

Merriam-Webster, 2020). In recent years, VR is increasingly used in different fields, and its

role in medical practice is expanding quickly (Darekar et al., 2015; Chirico et al., 2016).

One important feature of VR technology is its reproducibility (Ramnanan and Pound,

2017; Cao and Cerfolio, 2019). Practitioners can rehearse a procedure on a virtual patient

or simulated tissue as many times as they wish before performing it on real patients. In

medical education, VR allows students to see through body tissues and visualize the

underneath areas (Cao and Cerfolio, 2019; Yu et al., 2019; Siyar et al., 2020). Practice

experience is an essential element in pharmacy education (Teramachi et al., 2018). It is

effective in boosting students’ communication skills and problem-solving skills, which

are both crucial for the provision of patient-centered care in a team-based approach

(Lang et al., 2019). Unfortunately, actual practice experience can be limited by various

factors, such as the policies at attachment sites, patients’ preference, and availability of

teaching staff (Wartman, 2019; Shrestha et al., 2020). Therefore, institutions are looking

for alternative channels for students to practice their skills. One strategy is to adopt

simulated patient cases (Kurup et al., 2017; Willemsen-Dunlap et al., 2018; Silva et al.,

2019). In this paper, we share our experience of using VR learning tools in pharmacy

education in a Hong Kong university. We will discuss the opportunities, challenges, and

suggestions for future development of VR in pharmacy education.

Keywords: pharmacy education, virtual reality, pedagogy, active learning, practice experience

OUR EXPERIENCE OF USING VR IN UNDERGRADUATE

PHARMACY EDUCATION

The undergraduate pharmacy curriculum at the Chinese University of Hong Kong lasts for 4
years. During year 1 and 2, the pharmacy curriculum comprises of basic science courses as well
as some basic pharmacy practice courses including introduction to pharmacy and principles
of pharmaceutical dispensing. Students spend most of the time in the classroom to learn
the pharmacology and therapeutic use of drugs, as well as in the laboratory to learn drug
manufacturing technique in year 2 and 3. In the 4th year, students have clerkship training at
clinical sites, where they need to assess patients’ conditions and propose treatment plans for
patients independently. Students need to complete four compulsory courses on pharmacology
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and therapeutics during university study, which cover the
pharmacological management of gastrointestinal diseases,
endocrine diseases, cardiovascular diseases, neuropsychiatric
diseases, rheumatic diseases, infectious diseases, and some other
diseases. After graduation, they will receive internship training
at workplaces for 1 year before registration.

In order to better prepare students for their clinical year, we
developed a few VR videos for year three pharmacy students
to practice their patient assessment and counseling skills.
The VR videos were used in the course “Pharmacology and
Therapeutics II,” which aimed to teach students pharmacology
and therapeutics knowledge on cardiovascular diseases and
endocrine diseases. A pilot test was done in 2017/2018 school
year and the videos were used for teaching in 2018/2019 school
year. There were around fifty students in each school year.

In the pilot test, we produced two immersive VR cases in
cardiology on acute myocardial infarction and heart failure.
The reason that we have chosen these 2 topics was because
students voiced that they had difficulty understanding the topic
well due to their complexity. The cases were modified from
real patient cases in our teaching hospital. We hoped that using
the VR technology with real patient cases could enhance the
understandings of students. By using head-mounted devices,
students played the role of hospital pharmacists and interacted
with the patients, care-givers, and healthcare professionals in
the cases. Students needed to interview patients and their
care-givers to collect information and communicate with other
healthcare professionals to refine the treatment plans. We
collected students’ feedback on the effectiveness of immersive
VR cases on improving their disease knowledge, communication
skills, and learning experience. In general, students found the
VR cases intriguing and they appreciated our effort in producing
the cases. Over 90% of students agreed that the VR cases were
helpful for understanding the learning content and enhancing
their problem-solving capability. They also gave constructive
comments on the areas for improvement. Students pointed out
that the best part of the VR cases was the ability to show patients’
clinical symptoms clearly. However, setting up VR devices
occupied extra class time, and they thought similar learning
outcomes could be achieved by plain videos or photos instead.

In response to students’ feedback, we modified our teaching
plan in the subsequent school year. We produced three
360 degrees spherical videos on acute myocardial infarction,
thromboembolic diseases, and heart failure for students to watch
on their own before class. Students would still play the role
of hospital pharmacists in the videos, but they did not need
to wear VR headsets and the experience was less immersive.
Students could click different icons on the screen to collect
information on patient’s vital signs, blood test results, x-ray
films, and medications. They should assess the treatment plans
proposed and give relevant suggestions. Guiding questions were
provided to help students identify the drug-related problems and
design the treatment plans. Students discussed their proposed
plans with their peers in class and teacher guided the discussion.
We collected students’ feedback on their learning experience
and knowledge gain again in 2018/2019 school year. Using
the 5-point Likert scale, students showed statistically significant

improvement on their knowledge on all three topics (from
2.82 ± 0.77 to 3.58 ± 1.00, p < 0.01 for heart failure, from
2.87 ± 0.81 to 3.46 ± 1.03, p = 0.04 for acute myocardial
infarction, and from 3.03 ± 0.82 to 3.55 ± 0.97, p = 0.04
for thromboembolic disorders). They also showed statistically
significant improvement on the ability (from 2.76 ± 0.85 to 3.36
± 0.96, p= 0.02) and confidence (from 2.66± 0.75 to 3.27± 0.94,
p = 0.01) to provide patient consultation. In general, students
enjoyed using VR as a learning tool and they believed the training
would be useful to their future practice.

DISCUSSION

From our experience, we identified the opportunities and
challenges of using VR in pharmacy education. Virtual reality
learning activities allowed students to experience patient cases
which were impossible to generate in normal classroom
environments. They were effective in enhancing students’
knowledge on diseases and confidence on patient counseling.
Third year pharmacy students had not started bedside learning.
Over 75% of the surveyed students had never talked to a patient in
hospital and over 90% of students had never talked to a physician
on drug prescription before. They had limited experience
on reading case notes, taking patients’ history, or counseling
patients. The VR exercises allowed students to practice and polish
their skills before they entered the clinical year and internship.

The role of VR in medical education is emerging (Izard
et al., 2017; Uppot et al., 2019). Virtual reality has been used in
pharmacy education to teach students knowledge on anatomy,
physiology, and pharmacology, and to train up students’
compounding and dispensing technique (Ventola, 2019). It
provides three-dimensional pictures on body structures and
drug-receptor interactions to aid students’ learning (Richardson
et al., 2013). Virtual reality exercises enable students to gain
practice experience that may be impractical or unethical in real
healthcare settings. For example, the exercises allow students to
make mistakes while showing them the consequences of making
a wrong decision. They also allow each student to have first-
hand experience of interviewing patients and talking to other
healthcare professionals.

Nevertheless, such benefits may not be easy to achieve. Firstly,
a VR case requires much longer production time and much high
production cost than a pain video or a paper case. Secondly,
technical problems may hinder students’ learning experience.
Extra class time is needed to set up the VR equipment in a normal
classroom. If the classroom is not covered with stable network,
it will take even more time for downloading the videos in class.
Thus, the time for case discussion may be reduced. Watching VR
videos in class consumes the power in students’ mobile devices
quickly, which can be un-user-friendly if hardware supports are
inadequate. In addition, it is difficult to have enough head-
mounted devices for every student to do the immersive VR
exercise at the same time. Extra administrative effort is needed
for arranging the teaching timetable. These issues should be taken
into consideration before producing a VR case and potential
problems should be addressed before incorporating the VR case
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into the curriculum. With the growing use of technology in
education, it is important for educational institutions to have
a centralized support and vision to sustain the development of
using various technologies in education.

Virtual reality has demonstrated potential in numerous
healthcare fields, from disease diagnosis, patient assessment,
acute treatment, to long-term rehabilitation (Freeman et al.,
2017; Laver et al., 2017). The scope of VR application is
expected to expand further. It is likely that students will
come across VR technology at some point in their future
practice. Therefore, it would be favorable for them get
adapted to this new technology during university study. Under
the ongoing impact of COVID-19 pandemic, many bedside
teaching activities such as practicum, clerkship, and clinical
attachment have been held (Ahmed et al., 2020). Teachers
turn to alternative pedagogies, and simulation is one of those
(Newman and Lattouf, 2020; Rajab et al., 2020). Although
VR cases cannot replace actual practice experience, it can be
used to build students’ clinical knowledge when real patient
contact should be avoided. Nonetheless, careful selection of
teaching cases and modes of delivery are needed to achieve the
learning outcomes.

In summary, there are two learning points that we would
like to share. Firstly, decision to use VR tools in teaching
should be made in accordance with the course objectives. It
could be desirable for courses that emphasize on practical
skills and experiential learning but may not be cost-effective
when knowledge can be delivered in a straightforward manner.
Secondly, technical issues should be considered before adopting
VR technology in the curriculum. Hardware and software

support should be sufficient to ensure each student has a fair and
enjoyable learning experience.
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