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1 | INTRODUCTION

The first patient with coronavirus disease (COVID-19) in Hong
Kong was confirmed in 2020. At the time of writing, there had been
more than 10,000 COVID-19 cases and 200 deaths in Hong Kong
(Department of Health, 2020). COVID-19 has presented us with
unique and difficult challenges for clinical teaching and learning as
the undergraduate nursing clinical practicum was suspended. The
final year nursing students suffered the most significant impact
owing to a severe deficiency of clinical hours required for skill con-
solidation and clinical competencies. Thus, an online nursing educa-
tion programme should be developed to ensure they have sufficient
clinical hours before their licensure. Building on the simulation ed-
ucation in nursing programmes worldwide, we developed a virtual
simulation education programme to respond to students' learning
needs and combat the teaching impact of COVID-19. In the educa-
tional programme, virtual simulation combined and integration with
an immediate postsimulation debriefing in the Zoom platform was
used. It provided students with realistic clinical experiences and
meet their learning needs. This research paper aimed at providing
evidence for perceived competence and learning needs after partic-

ipating a virtual simulation programme.

1.1 | Virtual simulation in clinical education

Virtual simulation is a type of simulation that places humans in a
central role by exercising motor skills and decision skills (Padilha
et al., 2019). This is a relatively novel pedagogy in clinical and nursing
education, and it is rapidly emerging due to the current COVID-19
situation. From a recent meta-analysis, not many studies have quan-
titatively studied teaching using virtual simulation in the nursing
curriculum (Shin et al., 2019). The current COVID-19 situation pro-
vided a precious chance to investigate the effectiveness of virtual
simulation implementation in the clinical nursing curriculum. Several
recent studies have shown that virtual simulation has gained increas-
ing popularity for engaging students' active participation in cogni-
tive, affective and psychomotor applications. A virtual simulation
approach may help address the learning gap by providing ongoing
clinical training to students in situations where face-to-face is not
possible. In previous studies, students described virtual simulation
as engaging and motivating when compared with traditional learn-
ing and reported high levels of satisfaction and increased confidence
in learned skills (Graham et al., 2018; Hanson et al., 2020; Verkuyl
et al., 2017).

The literature suggested that virtual simulation can be used as
a substitute for some clinical practicum hours (Fogg et al., 2020;
Rutherford-Hemming et al., 2016). Clinical simulations can be sup-
ported by various levels of technology, from highly sophisticated
programmed mannequins to no technological support (e.g. stan-
dardized patients). Although a recent meta-analysis concluded that
higher levels of technical support are associated with higher effects

on student learning outcomes, using high-fidelity simulators was not

possible due to limited resources and a large number of students
(Chernikova et al., 2020). Thus, the virtual simulation could eliminate
the disadvantages of inadequate time, resources and opportunities
to practice in clinical fields.

The implementation of virtual simulation in clinical education
also measured some critical components of students' learning.
These include the effect on students' learning outcomes, including
knowledge and clinical competency. Several randomized control
trials have measured the impact of virtual simulation on objective
learning outcomes, such as knowledge acquisition, clinical reasoning
and clinical skill performance in undergraduate nursing students (Gu
et al., 2017; Liaw et al., 2014; Padilha et al., 2019). In these studies,
students who participated in a virtual simulation had similar or bet-
ter performance to students who experienced traditional face-to-
face learning methods. These studies have provided some evidence
that students could gain clinical competencies in both traditional and
simulation environments.

However, students' learning needs using virtual simulation as a
teaching pedagogy did not draw much attention to nurse educators
in the past. Only a few studies implemented virtual simulation in
classroom teaching and clinical curriculum. One literature showed
that virtual simulations suit students' learning needs in specialties
like disaster nursing, which students did not have many chances to
encounter in real-life practice (Henny & Melissa, 2015). More stud-
ies would be needed to investigate how nursing students' learning
needs would be met using virtual simulation.

1.2 | Debriefing

Debriefing also served as a crucial component in virtual simula-
tion pedagogy. The debriefing process was developed from the
simulation-teaching framework from Kolb's experiential learning
theory (Sato & Laughlin, 2018). It provides a chance that students
could reflect on what they have done and notice the strengths and
improvement areas in that event (Al Sabei & Lasater, 2016). In ad-
dition to providing a means for experiential learning, the debriefing
served as an instructional design that can be employed to improve
communication, critical thinking, clinical competence and readiness
to practice. The conceptual relationship of these educational out-
comes to debriefing can be viewed as a cyclical process. The method
of knowledge creation would take place through the transformation
of experience using simulation. Learning not only takes place dur-
ing the simulation activity, but it also occurs during reflection in a
debriefing session. Each learner brings life experience to the simula-
tion that will affect how these individuals process and employ the
knowledge they gain through the experiential learning cycle. Besides
self-reflecting and collecting feedback from teachers, students can
also learn from their peers in the debriefing process.

Virtual simulation studies usually have no debriefing sessions or
facilitated debriefing sessions after simulation activities. Very few
studies included debriefing sessions in the postsimulation activity. In

a recent meta-analysis, around half of the virtual simulation sessions
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did not have postsimulation debriefing sessions (Shin et al., 2019).
There were different types of debriefing methods, one of them
was self-debriefing. Self-debriefing is usually conducted in a writ-
ten form, and it was supplementary to group debriefing sessions
(Verkuyl et al., 2020). A previous study also suggested that an im-
mediate self-debrief after a virtual simulation experience to consoli-
date student learning was an effective approach along with a group
debriefing (Verkuyl et al., 2019). However, the above studies did not
consider the effectiveness to optimize the learning of nursing stu-
dents when the debriefing sessions were facilitated.

To our best knowledge, none of the studies has investigated
an online simulation education programme using both virtual sim-
ulation platforms with immediately facilitated debriefing together.
Thus, our study sought to evaluate perceived clinical competence
by incorporating a virtual simulation platform with an immediately

facilitated debriefing.

1.3 | Debriefing framework

There were several debriefing frameworks in virtual simulation
teaching. One of the models was “3D Model of Debriefing” (Zigmont
et al., 2011). The 3D Model of Debriefing provides a structured
framework for students and facilitators to share the simulation ex-
periences. In the first D, "defusing," students are prompted to dis-
cuss their emotions and describe the events. They are facilitated to
portray the content of the scenario and the difficulties they have en-
countered. The students then move on to "discovering." The facilita-
tors would guide students to self-reflect and help identify students'
rationale behind their actions and inform students of the rooms of
improvement while reviewing their results on the simulation plat-
form. Their peers could comment on others' performances and re-
flect on their own. The facilitators would then inform students of the
rooms for improvements so that students could discover the learning
gap between their performance and the expected performance and
understand what could be done better when they encounter similar
scenarios in real life. In the last D, "deepening," students are encour-
aged to apply and transform the new learning into practice. For in-
stance, students could propose what they could do when they were
to deal with a similar situation by using the newly acquired knowl-
edge from their peers and facilitators. The use of the 3D Model of
Debriefing following simulated clinical settings has been shown to
improve clinical performance and patient care. It also provides an
additional advantage of enhancing team performance which is vital
in clinical settings.

In this study, we opted for using virtual simulation in combination
with immediate face-to-face debriefing to provide students with a
realistic clinical experience. This programme provides an authentic
environment that replicated real clinical situations. It would be help-
ful to, particularly to the undergraduate nursing programme's final
year, equip them with sufficient clinical competencies for the near

future.
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2 | AIMS OF THE STUDY

This study aimed to evaluate the effect of a virtual simulation edu-
cation programme on undergraduate nursing students. The impact
of the virtual simulation that we are evaluating is its effectiveness
combined with an immediately facilitated debriefing to replace the
traditional clinical practicum in the COVID-19 situation partially.

The specific objectives were.

-To examine nursing students' perceived clinical competence be-
fore and after a virtual simulation education programme; and.

-To compare how well the learning needs were met in the vir-
tual simulation education programme comparing with the traditional
clinical practicum.

The study hypothesis is that students would have better per-
ceived clinical competence after taking part in the simulation

programme.

3 | METHODS
3.1 | Design, participants and setting

This study adopted a one-group pre-test post-test design. A total
of 188 final year nursing undergraduate students in a 5-yearly
curriculum were enrolled in the study. All students were eligible,
and no students declined to take part in the study. Twenty-four
students did not complete the whole questionnaire on the second
simulation day. Before the study, they processed basic and ad-
vanced nursing skills. They completed most of their clinical practi-
cum except for the remaining ones in their final year of study,
which were medical and surgical cases. Since it was their first
time experiencing the virtual simulation, all students were taught
in workshops about how to use the virtual simulation platform by
trained facilitators in our School in the pre-briefing session. The
facilitator would then send an instruction manual to them. They
have received briefing information on the clinical cases before the
beginning of the simulation. Then, students worked independently
on the cases. The virtual simulation was designed to enhance stu-
dent's clinical competence, partly by enabling the opportunity for
decision-making. This was achieved by allowing students to choose
the most pertinent items with minimal prompting. After that, fa-
cilitators would debrief the students in groups about their perfor-
mance and decision-making skills in the scenarios. The facilitators
involved in the operations and debriefing were all trained by the
principal investigator to use the 3D Model of Debriefing and DxR
Nursing SELECT platform in a two-day workshop. The virtual simu-
lation was conducted in the DxR Nursing SELECT platform, and
debriefing sessions were carried out on the Zoom platform. The
students stayed at home to complete the programme and evalu-
ation study online. The Transparent Reporting of Evaluation with
Nonrandomised Designs Checklist (Supplementary file 1) was used
in this study (Des Jarlais et al., 2004).
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3.2 | Intervention

The virtual simulation education programme provided for the stu-
dents was a two-day workshop. Each session consisted of a 4-hr vir-

tual simulation session and 4-hr debriefing.

3.3 | Virtual simulation

In the time of COVID-19, nursing undergraduate students were fac-
ing an imminent threat in the opportunity to get into clinical prac-
tice. They were deficient in clinical hours and we had to find ways
to replace the hours. Virtual simulation is seemingly an optimal so-
lution as it has no spatial and time barrier for students to work on
the scenarios. Constructive alignment was performed to ensure that
the learning objectives of the teaching and learning activity matched
the intended learning objectives of the clinical practicum. The on-
line virtual simulation platform, DxR Nursing SELECT was used. The
clinical competencies were aimed to enhance clinical competence
by prioritizing and selecting the most pertinent items relating to the
simulated patient in domains of chart assessment, physical assess-
ment, nursing diagnosis, nursing intervention, evaluation and clinical
judgements. Four cases related to the management of medical and
surgical patients were chosen to provide authentic clinical simula-
tion training and sufficient clinical hours. In each of the simulation
session, students were required to finish four clinical cases in two
hours. The students had to identify the items that are pertinent to
the nursing care of the client within each learning module. They are
namely chart assessment, physical assessment, nursing diagnosis,
intervention and evaluation. Each student had to select the items
most pertinent that urgently relate to the case throughout each
learning module and are thereby required to make a clinical assess-
ment and decision-making. During the simulation, students would
not have received any support from facilitators. After the simulation,
students would receive feedback from the DxR system. The system
will generate a raw score of what pertinent items were chosen cor-

rectly. Facilitators would also facilitate students by the use of a 3D

debriefing model as shown below. Table 1 provides the descriptions
of the four case scenarios.

3.4 | Debriefing

Debriefing is critical to the success of simulation-based education.
(Bradley et al., 2020). The debriefing process was intended to re-
veal the students' experiences, performance and issues encountered
during the simulation. Immediate guided debriefing was essential for
students to understand their performances. Thus, we opted to offer
immediate post-simulation guided debriefing to students. The facili-
tators were given guidelines to use the 3D model to guide students
to explore their mental models on their simulation experience. The
facilitated debriefing helped identify the rationale behind their ac-
tions and, most importantly, suggest students improve for future
clinical practice by reviewing their results simulation platform. The
debriefing process had provided the additional benefit of students
learning from their own and peers' experiences, thus enhancing
clinical competencies. Each group of students was a study unit of
process evaluation, where all the data inputs and outcomes were
monitored by research staff for further analysis (Moore et al., 2015).
Spot checks were conducted in every group by an investigator to
ensure consistent delivery of the intervention proposed (fidelity
check). After each session, the investigator will review the recorded
debriefing sessions and debrief the facilitators to ensure the inter-

vention consistently meets the outcomes.

3.5 | Measurements

Perceived clinical competence. The Clinical Competence
Questionnaire (CCQ) [(Liou & Cheng, 2013)] with 47-item was used.
It measured the perceived clinical competence of nursing students.
It contains four main competency components: nursing professional
behaviours (16 items, scores range from 16-90), general perfor-
mance (13 items, scores range from 13-65), core nursing skills (12

TABLE 1 Description of the case scenarios (Medical and Surgical cases)

Virtual simulation day Case scenario

Description

A female client, diagnosed with pneumonia has just been released after a two-week

stay at an acute care hospital and is being assessed for re-admission to the assisted

A male client with Alzheimer's disease is admitted after presenting earlier in the

day to the Emergency Unit with the chief complaint of left-sided weakness. He is
diagnosed with a stroke in the right anterior and middle cerebral artery

Day 1 Case 1 (Assisted living facility)
living facility
Case 2 (Stroke/Alzheimer's)
Day 2 Case 3 (Fractured femur)

A female client with diabetes and a left above-the-knee amputation and partial

amputation of the right foot is admitted to the hospital via the Emergency Unit
after falling from her wheelchair two days earlier. She is diagnosed with a fractured
femur and scheduled for open reduction and internal fixation surgery. During her
stay, she discusses physical and emotional issues with the nurse

Case 4 (Adult pneumonia)

A female client has been admitted to the hospital's medical unit with a 'painful’

cough, high fever, chest pain and rapid and laboured respirations. She is diagnosed
with pneumonia
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items, scores range from 12-60) and advanced nursing skills (6 items,
scores range from 6-30). All items were measured with a 5-point
Likert scale (1 = have no idea to 5 = know, in theory, indicating com-
petence in practice without supervision). The total score ranges from
47-235. A higher score shows higher perceived competence. The
Cronbach's alphas for the entire CCQ and subscales were between
0.90 and 0.98 (Gu et al., 2018). In this study, the Cronbach's alphas
for the entire CCQ and subscales were between 0.88 and 0.97. The

reliability of all subscales in CCQ was shown in Table 2.

3.6 | Learning needs

The Clinical Learning Environment Comparison Survey (CLECS) [(Gu
et al., 2018)] assessed students' overall perceptions of traditional
clinical and simulation settings to understand the perceived simi-
larities and differences between the two settings. Students rated
their experiences respectively in traditional clinical practicum done
in their 4th year of study and working on scenarios in virtual simu-
lation platform side-by-side on 29 items related to clinical learning
experiences (Leighton, 2015). The instrument provides a total score
and six subscale scores, including self-efficacy (four items), teaching-
learning dyad (five items), holism (six items), communication (four
items), nursing process (six items) and critical thinking (two items).
Each subscale has a rating for the traditional clinical environment
and the simulation environment. The reported Cronbach's alphas
of the subscales in the traditional clinical environment ranged from
0.741 to 0.877, and those in the simulation environment ranged from
0.826 to 0.913 (Leighton, 2015). In this study, the Cronbach's alphas
for the subscales in the traditional clinical environment ranged from

TABLE 2 Reliability of CCQ in previous studies

Cronbach's
Subscale Alpha
CcCQ Nursing professional behaviours 0.95
Skills related competencies 0.97
TABLE 3 Reliability of CLECS in
CLECS

previous studies

Traditional Clinical Environment

Simulated Clinical Environment

N inaO 3049
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0.80 to 0.93 and those in the simulation environment ranged from
0.86 to 0.92. The construct validity of all subscales in CLECS in ear-
lier studies was shown in Table 3.

3.7 | Student satisfaction

The overall student satisfaction was measured with a 7-point Likert
scale at the end of each simulation session (1 = not satisfied at all to

7 = extremely satisfied).

3.8 | Demographics

We collected data including age, gender, temporary undergradu-
ate nursing students (TUNS) and their year of clinical experience as
part-time nursing students working in public hospitals. The exposure
duration in this part-time job is expected to affect the students' per-

ceived clinical competence.

3.9 | Procedures and data collection

The study was reviewed and approved by the local ethics board.
Written consent was obtained from the students, who then com-
pleted the baseline questionnaire, which included demographic
questions and the CCQ.

Two whole-day (16 hr) virtual simulations were provided for the
entire class. The first day was held in March 2020, and the second
day was held after a week from the first day. On each simulation
day, a pre-briefing would be held to familiarize students about the
cases before the simulation began. The students were allowed and
required to have four hours to complete two case scenarios. In the
debriefing session, participants were divided into 30 groups. A facil-
itator would be assigned to a group with 6-7 students. They would
supervise students in both virtual simulation activity and debriefing
session. The timeline of the debriefing session is shown in Table 4.

Subscale Cronbach's Alpha
Self-efficacy 0.831
Teaching-Learning Dyad 0.820
Holism 0.901
Nursing Process 0.847
Critical Thinking 0.881
Communication 0.726
Self-efficacy 0.857
Teaching-Learning Dyad 0.859
Holism 0.935
Nursing Process 0.865
Critical Thinking 0.819
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Duration: 2 hr for

TABLE 4 Debriefing process and
content for each simulation case

"each case" Debriefing process
1st hour e Introduce the cases

e Pre-briefing

e Discuss emotions and recap events that happened in the case
2nd hour e Prompt reflections on the cases and themselves while playing the

video

e Discover mental model in handling the cases

e Applying novel information gained into future practice

A post-test questionnaire, including the CCQ, CLECS and overall
student satisfaction, was administered at the end of each of the sim-
ulation days. They are named as post 1 and post 2 tests indicating the
data collected in post-simulation Day 1 and post-simulation Day 2.

3.10 | Data analysis

The analyses were conducted using SPSS version 21. The CCQ,
CLECS and overall satisfaction were normally distributed. The paired
samples t test was be applied to further analyse the difference be-
tween baseline and Post 1/Post 2. The mean and standard deviation
was used to describe the variables in CCQ, CLECS and overall satis-
faction. Linear mixed model analysis was conducted to evaluate dif-
ferences in the studied variables over time (baseline, post-simulation
Day 1 [Post 1] and pos-tsimulation Day 2 [Post 2]). Random effects
for participants with an assumed compound symmetry structure
and restricted maximum likelihood estimation were included in the
model. The TUNS (temporary undergraduate nursing students) ex-
perience was adjusted in the model. The paired samples t test was be
applied to further analyse the difference between baseline and Post
1/Post 2. The incompleted twenty-four questionnaires were treated
as missing data. They were imputed by using the last observation
carried forward, and a complete case analysis was conducted as the
sensitivity analysis. p-values of less than .05 were considered statis-

tically significant.

4 | RESULTS
4.1 | Characteristics of study participants

A total of 188 students participated in the study, including 54 (28.7%)
males and 134 (71.3%) females. There were 175 (93.1%) students
who reported TUNS experience, and 167 (88.8%) had attended vir-
tual simulation training before participating in the study (Table 4).
There were 24 students who did not complete the whole question-
naire on the second simulation day. The attrition rate is 12.8%. There
were significant differences regarding gender (x? = 6.08, p = .01) and
attended virtual simulation training before (X2 = 5.30, p = .02) at
the baseline between the students who participated in both simula-

tion days and those who dropped out on the 2nd day. There was no

TABLE 5 Demographics of study participants

Number (N = 188) %
Sex
Male 54 28.7%
Female 134 71.3%
TUNS experience
Yes 175 93.1%
No 13 6.9%

Had previously attended virtual simulation training
Yes 167
No 21

88.8%
11.2%

differencein CCQ (t=-1.04,p =.30)and TUNS e><perience(x2 =0.09,
p =.77). Other demographics are shown in Table 5.

The description of the mean (SD) on each subscale, total CCQ
score and the results of the paired t test are shown in Table 6.

After replacing the missing values by using the last observation
carried forward, the linear mixed model indicated a significant time
effect on the total CCQ score (F = 72.92, p = .00) and its subscales:
nursing professional behaviours (F = 47.32, p = .00), core nursing
skills (F = 89.25, p = .00), general performance (F = 16.44, p = .00)
and advanced nursing skills (F = 113.30, p = .00). The sensitivity
analyses for the complete cases indicated there was a significant
time effect on the total CCQ score and these subscales.

Paired t tests revealed significant increases in the total CCQ score
and its subscales from baseline to Post 1 and from baseline to Post 2.
The score ranges from 1 (do not have a clue) to 5 (known in theory, com-

petent in practice without supervision). The results are shown in Table 6.

4.2 | Learning needs

Table 7 showed that scores in communication (t = 11.25, p < .05)
and critical thinking (t = 3.24, p < .05) were significantly lower in
the simulated environment but significantly higher in the nursing
process (t = -2.69, p < .05), compared with the traditional environ-
ment. At Post 2, the scores in communication (t = 6.88, p < .05) and
critical thinking (t = 2.07, p < .05) were significantly lower in the sim-
ulated environment but significantly higher in the nursing process

(t=-2.54, p < .05), compared with the traditional environment.
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TABLE 6 Description of CCQ and results of the paired t test

Paired t test

Mean (SD)

Baseline to Post 2

Baseline to Post

Post 2 (Simulation

day 2)

Post 1 (Simulation

day 1)

p-value (Simulation day 2) (t) p-value

1(Simulation day 1) (t)

Baseline

Variables

.00

-7.01

.00

-8.78

67.1(7.8)

67.6 (7.5)

62.8(8.1)

Nursing professional behaviours (16

items) Core

.00

-9.86
-4.02

.00
.00

*

54.6(6.1) 54.2(6.1) -11.93

49.5(6.9)

nursing skills (12 items) General

.00

50.2 (6.6) 536

50.5(6.7)

48.3(6.9)

performance

(12 items) Advanced

.00

.

-12.52

.00
.00

—A4.AF
-10.57

23.1(3.5)
194.6(22.2)

22.6(3.7)
195.3(21.7)

20.0(3.9)

nursing skills (6 items)

.00

-9.01

*

188(23.5)

Total score

*p < .05

N inaO 3051
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4.3 | Overall satisfactions

Students reported 5.3 (SD, 0.9) average satisfaction at Post 1 and 5.4
(SD, 0.9) at Post 2.

5 | DISCUSSION

This was the first nursing virtual simulation study in the Hong Kong
population that incorporated a debriefing approach in an experien-
tial online learning programme. It was a ground-breaking and inno-
vative study that investigated the self-report of perceived clinical
competence by nursing students through a virtual simulation educa-
tion programme that followed immediately with a guided debrief-
ing by a facilitator. The study examined how students perceived
themselves in several clinical competency domains. Also, students'
self-reported comparison between simulated and traditional clinical
environment were measured. The results revealed that students rec-
ognized they had improvements in clinical aspects, and their learning
in some components was better or similar to the traditional clinical

environment.

5.1 | Perceived improvements in clinical
competencies

Nursing students perceived that they had significant improvements
in clinical competencies after attending the online virtual simula-
tion programme. Our findings revealed comparable results to other
studies in terms of the perceived clinical competencies investigated
through the virtual simulation (Kiernan, 2018; Raman et al., 2019).
The cases selected were all-rounded medical and surgical cases. It
could train students' prioritization in nursing diagnosis, interven-
tion and clinical judgement. Furthermore, it enabled students to
manage the clinical issues raised in a valid representation of clinical
practice through the virtual simulation programme. Post-simulation
debriefing sessions were held immediately after each virtual simu-
lation activity which facilitated students to handle similar clinical
issues in real practice. Students had the opportunities to review
their knowledge and emotions during the virtual simulation in the
debriefing session. In this study, the overall perceived competence
across all domains increased significantly (p < .00). The 3D de-
briefing model facilitated an inquiry-based debriefing process that
enabled students to deepen and ventilate their thoughts in making
clinical decisions. Group debriefing enabled a collaborative learn-
ing environment to learn from peers in understanding conceptual
knowledge and chairside clinical problem-solving. In future prac-
tice, nursing educators could adopt the debriefing model in their
teaching curriculum. Students could then transfer and assimilate
their learning in simulation to work behaviours (Cant & Cooper,
2011). The debriefing session indeed was an integral part of the
virtual simulation programme which consolidated students' clini-

cal knowledge and experience in a virtual simulation. Although 24
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Variable Mean (SD)
Post 1 Communication, N = 181 Traditional 12.1(2.1)
Simulated 9.6(3.1)

Nursing process, N = 182 Traditional 17.7(3.3)

Simulated 18.4(3.4)

Holism, N = 181 Traditional 16.9(3.9)

Simulated 16.5(4.3)

Critical thinking, N = 181 Traditional 6.0(1.2)

Simulated 5.7 (1.4)

Self-efficacy, N = 181 Traditional 11.3(2.4)

Simulated 11.5(2.4)

Teaching-learning dyad, Traditional 15.3(2.7)

N =182 Simulated 15.4(3.0)

Post 2 Communication, N = 157 Traditional 12.2(2.4)
Simulated 10.6(2.8)

Nursing process, N = 158 Traditional 17.9(3.4)

Simulated 18.5(3.5)

Holism, N = 158 Traditional 17.3(3.7)

Simulated 17.1(4.2)

Critical thinking, N = 157 Traditional 6.1(1.2)

Simulated 5.9(1.3)

Self-efficacy, N = 157 Traditional 11.7(2.4)

Simulated 11.8(2.6)

Teaching-learning dyad, Traditional 15.3(2.8)

M Simulated 15.6(3.0)

*p < .05

students did not complete the whole questionnaire in simulation
day two, they had no decline in perceived clinical competence.
The above result implied that virtual simulation sessions could be
flexible. Nursing educators could design the virtual simulation pro-
gramme based on the time allowed and students' progress. This
pedagogy suggested the emergence of an alternative clinical train-
ing modality related to exploring content or knowledge processes
and potentially comparable to traditional clinical practice based on

students' perception of their clinical competence.

5.2 | Perceived learning needs comparison between
learning environments

Contrasting results were shown in comparing the learning needs be-
tween simulated and traditional clinical environments. Students re-
ported that learning in both environments boosts self-efficacy. They
were consistent with the findings of other similar studies (Bambini
et al., 2009). This is an ideal environment as students' perceptions
towards themselves do not change even the learning environment
has changed. The study also revealed that the teaching-learning
dyad was also similar in both environments. Thus, the simulated

environment did not affect the collaborative relationship between

TABLE 7 Description of CLECS

t p-value and results of the simulation day 1 and
11.25 .00 simulation day 2 paired t tests
-2.69" .01

1.48 14

3.24' .001

-1.32 19

-0.44 .66

6.88' .00

-2.54' .01

0.59 .56

2.07° .04

-0.36 72

-1.20 .23

teachers and students although all the learning processes have been
moved to an online and simulated platform.

Students also reported that they could learn the nursing process
better (t = -2.69, p < .05) in a simulated environment than the tradi-
tional clinical environment. The learning styles of Chinese students
could account for this phenomenon. One study found that Chinese
students focused on assessment contents or what they thought
would be assessed in tests and examinations and associated learn-
ing effect known as the “washback” effect (Tiwari & Tang, 2003).
The 3D model provided a strong basis for students to apply what
they had learnt, which strongly suited Chinese students' learning
styles. Therefore, students found that the virtual simulation educa-
tion programme met their learning needs, as it served the purpose of
consolidating their prioritization of nursing diagnosis and receiving
immediate feedback on performance.

On contrary, students revealed that learning in a virtual simu-
lation platform had profoundly lacked communication and criti-
cal thinking elements compared with the traditional environment.
These elements were also essential in nursing practice. The user in-
terface in the platform only allowed students to select the most per-
tinent relating to the virtual patients. No direct communication was
needed with patients or other health professionals. For critical think-

ing, more differences were shown between the two environments in
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the 1st simulation day while less in the 2nd simulation day. This was
a contrasting result comparing with other studies. Students might
not easily recognize the clinical problems and interpret the data in
cases when compared with the traditional clinical environment (Fero
et al., 2010). Thus, the application of critical thinking skills may be
different from an authentic ward setting.

5.3 | Evaluation of the online virtual simulation
education programme

The ongoing COVID-19 situation promoted difficult times to clini-
cal education in nursing. But this has provided nursing educators
opportunities to develop innovative pedagogies. The results from
the CLECS indicated that the programme was successful. Students
have rated themselves performing better in clinical competencies
with a combination of a virtual simulation platform and immediate
post-simulation debriefing session within the education programme.
Also, no significant differences were found in the teaching-learning
dyad, self-satisfaction and self-confidence when learning in the vir-
tual and traditional clinical environment. Thus, students believed
they were able to learn well and cooperate with instructors in both
environments, not only in the traditional clinical environment. This
online virtual simulation programme can effectively replace some of
the lost clinical hours and students can learn without time and space
constraints since the programme is entirely online.

6 | LIMITATION

Since we have adopted a one-group pre-test post-test design in the
study, a major limitation is the lack of a control group to compare
the results. Future studies should include a control group to have a
comparison between the groups. Another limitation of the study is
the lack of long-term measurement of the learning process. There is
a lack of follow-up measurement of students' learning process after
the programme ended for a while. Future studies should consider
follow-up measures to look at the persistence of simulation educa-
tion programmes. Assessor measured clinical competencies could
also be adopted in future studies to objectively measure nursing stu-
dents' clinical competencies. For instance, the Competency Evaluation
Instrument (CCEI) can be used for assessors to access core clinical
competencies of nursing students in simulation (Hayden et al., 2014).

6.1 | Implications to clinical education and
future research

Clinical practicum is crucial for nursing students for their licensure
and future practice. The study provided an innovative clinical learn-
ing pedagogy to serve as an alternative clinical modality during the
COVID-19 period and in the new normal as traditional clinical practi-

cum is substantially limited. In the future, it is suggested to replicate

N inaO 3053
ursingQpen _Wl LEY:

Open Access,

the study in next year for comparing the learning outcomes after
COVID-19 pandemic to get a comprehensive picture of the effect of
virtual simulation.

7 | CONCLUSION

This is the first study investigating the use of virtual simulation to
teach undergraduate nursing students in Hong Kong. This study
successfully demonstrated that the virtual simulation education
programme can provide opportunities for students to further en-
hance nursing decisions, perceived competence, learning needs and
acquired knowledge without the boundaries of time and space. This
pedagogy suggested the emergence of an alternative clinical train-
ing modality related to exploring content or knowledge processes
and potentially comparable to traditional clinical practice based on
students' perception of their clinical competence. This modality has
been used primarily in the COVID-19 pandemic as a novel teach-
ing pedagogy in the undergraduate nursing curriculum. The findings
of this study support the ongoing measurement of undergraduate

nursing students' self-report of perceived clinical competence.
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