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Improvements in practising nurses’
knowledge, skills, self-efficacy, confidence,
and satisfaction after a simulated clinical
experience of caring for a patient undergoing
chemotherapy: a quasi-experimental study
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Abstract

Background The beneficial effect of simulation experience on nursing students is well established in the literature.
However, an accurate simulation modality to help professional nurses enhance their clinical competence and
expertise remains unexplored. The current study evaluated and contrasted the impact of two simulation modalities
on nurses'knowledge, abilities, self-efficacy, confidence, and satisfaction following a simulated clinical experience
caring for chemotherapy patients.

Methods A quasi-experimental research design was employed in this study. The participants were divided into
group A, comprising nurses exposed to the high-fidelity simulation, and group B, comprising nurses exposed to the
virtual simulation.

Results The study found that nurses exposed to high-fidelity simulation and virtual simulation gained a high
standard of knowledge and skills. The nurses’ post-test and post-objective structured clinical examination (OSCE)
scores drastically increased after simulation exposure compared to their pre-test and pre-OSCE scores. For the group
exposed to high-fidelity simulation, the mean differences were —19.65 (pre- and post-test) and 23.85 (pre- and post-
OSCE), while for the group exposed to virtual simulation, the mean differences were —22.42 (pre- and post-test) and
20.63 (pre- and post-OSCE). All p-values indicated significant differences < 0.001. Moreover, both groups exhibited
high self-efficacy, confidence, and satisfaction levels after the simulation experience. The outcomes of both simulation
modalities regarding self-efficacy, confidence, and satisfaction levels indicate no significant difference, as supported
by p-values of >0.05.

Conclusion High-fidelity simulation and virtual simulation training effectively and efficiently advance nurses’

professional competence. The nurses exposed to high-fidelity simulation and virtual simulation gained high levels of
knowledge and skills. Additionally, it increased their sense of happiness, self-worth, and self-efficacy. The simulation
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approach will be a potent instrument for improving nurses’ competency and fully developing their sense of expertise.
Therefore, developing policies adopting simulation as part of their professional development will ensure patient

safety and improve health outcomes.

Keywords Simulation modalities, High-fidelity simulation, Virtual simulation, Self-efficacy, Satisfaction, Professional

competence, Nurses, Quasi-experimental study

Background

Chemotherapy is an essential treatment for many types of
cancer [1]. Therefore, the expertise of nurses in caring for
patients undergoing chemotherapy is vital. Their impor-
tant responsibilities include gathering the patient’s health
history, assessing their physical and psychological status,
reviewing treatment plans with the oncologist, ensuring
accurate delivery of the chemotherapy, and monitoring
the outcomes and possible complications of the treat-
ment [2]. Additionally, providing nursing care to can-
cer patients also requires sensitivity [3—5], holistic care,
and respect for patients’ preferences and needs [3, 6]. To
ensure the implementation of quality cancer patient care,
a specialized training is necessary for professional nurses
to gain specific knowledge and skills including a positive
attitude towards collaborative cancer care [7].

However, there is still a shortage of trained oncol-
ogy nurses [8] and nurses without specialized oncol-
ogy training face difficulties in providing cancer care
due to inadequate education, skills, and competence [9,
10]. Additionally, 16.9% of 402 nurses working in a can-
cer care facility were exposed to skin and eye cytotoxic
drugs [11, 12] and 12% of 2069 nurses experienced cyto-
toxic spill due to mistaken attachment and detachment
of intravenous administration set to the chemotherapy
bag during preparation, with 10% of that cytotoxic spill
not cleaned up [12, 13]. Nurses also felt incompetent
and lacked professional confidence to prepare patients,
administer chemotherapy drugs, and monitor patients
during chemotherapy [14, 15]. For that reasons, nurses’
education and training in dealing with chemotherapy
patients is essential to ensure safe and quality care [12,
16]. Furthermore, simulation-based learning (SBL) is
considered a powerful tool to achieve this goal in enrich-
ing and boosting nurses’ competency [17]. However, the
most effective simulation modality for training profes-
sional nurses is still unknown.

Moreover, simulation is widely used among nursing
students to enhance their knowledge, competence [18],
and skills in clinical settings [19]. During their exposure
to the simulation scenario, nursing students can com-
mit every possible medical error in a safe environment
without harming patients [20]. Simulation-based learn-
ing (SBL) provides the most effective use of cognitive
load that improves learning outcomes [21], increases psy-
chomotor skills acquisition and retention [22], triggers
comprehension, and decreases unpleasant emotions [23].

Additionally, SBL has been found to improve students’
communication skills [24], problem-solving abilities
[25], and teamwork and collaboration [26]. Learners can
interact and empathize with simulated patients in a well-
developed scenario to improve their positive attitudes
[27]. Furthermore, SBL provides supportive feedback and
advances learning [28]. Chang et al. [29] stated that simu-
lation bridged the gap between theory and practice.

Nevertheless, according to Hung et al. [30], research
conducted to measure varying outcomes of SBL has
been limited, and the types of SBL remain undefined.
The impact of simulation exposure and the identifica-
tion of an accurate simulation modality on professional
nurses to help them enhance their clinical competence
and expertise remains unclear. Furthermore, no evi-
dence exists to confirm whether simulation exposure can
enhance their knowledge, skills, self-efficacy, confidence,
and satisfaction.

A high-fidelity situation (HES) is a healthcare education
method that utilises sophisticated manikins that simu-
late human physiology in realistic patient environments
[31]. According to the Healthcare Simulation Dictionary,
a virtual simulation (VS) recreates a realistic scenario on
a computer screen [31]. Guerrero et al. [32] showed that
repeated HFS exposure enhances proficiency and com-
petency among nursing interns. Furthermore, exposure
to HFS improves knowledge, skills, performance [33],
and self-efficacy among nursing students [34]. Addition-
ally, it boosts professional nurses’ self-confidence and
provides a high level of satisfaction in learning [17]. VS
also positively impacts the learning of nursing students
and is effective for refining knowledge and confidence,
self-efficacy in communicating with patients, and sat-
isfaction with learning [35-37]. Moreover, self-efficacy
is effective in gaining knowledge and enhancing profes-
sional skills [38]. Bandura [39] specified that individuals
with high levels of self-efficacy display more assertiveness
when dealing with problems, and self-efficacy boosts
those cognitive resources and drive of an individual that
influence their level of control in a particular situation.
Furthermore, Guerrero et al. [40, 41] reported that both
simulation modalities (HFS and VS) are essential for
improving nurses’ professional competence.

HES provides a safe environment in real-time to deter-
mine enacted nursing actions that challenge the partici-
pants’ clinical judgment [42]. Furthermore, simulation
experience can also improve critical thinking skills [43];
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increase the levels of knowledge, satisfaction, and self-
confidence [44]; and have positive effects on self-efficacy
[45]. However, some disadvantages of HFS include the
limited number of practising simulation educators and
the time-consuming efforts required to create an authen-
tic clinical scenario and prepare the human-patient
simulator and labs [42]. Moreover, VS training improves
knowledge, clinical reasoning, self-efficacy, competency,
and confidence [46, 47]. However, the video game license
that is used for VS can be expensive depending on the
simulation type, graphics, and interface [48]. Addition-
ally, user interface issues such as language barriers, soft-
ware navigation, and software virtual presentation were
identified as disadvantages of VS [49]. Thus, the advan-
tages of HES and VS are limited to nursing students, and
the evidence supporting the outcomes for both simula-
tion modalities in professional nurses is scarce.

The four phases of Kolb’s Experiential Learning Theory,
such as abstract idea, concrete understanding, active
investigation, and reflection, are one of the theories of
SBL. To acquire an exclusive experience, participants
undergo a simulated case or situation, participate in
reflective sessions via debriefing of the case or situation,
determine and minimise performance gaps, and concep-
tualise training. The Experiential Learning Theory is a
key strategy to reduce the gap between theory and prac-
tice. Thus, integrating simulation into nursing education
effectively [50] prevents skill deterioration [51].

Employing evidence-based strategies such as simula-
tion is needed to prepare professional nurses for safe
clinical practice [28]. State-of-the-art simulation tech-
nology can be utilised to assess clinical skill acquisition,
competence, and knowledge development [40, 51]. Simu-
lation also improves self-efficacy [30], confidence, and
satisfaction among nursing students [17]. Moran et al.
reported the same findings [52], provided that the simu-
lation session was well-planned. Additionally, compe-
tency, self-efficacy, and learning satisfaction are some of
the major advantages of SBL [53]. However, most prior
studies focused on undergraduate nursing students and
excluded professional nurses.

Methods

Aim of the study

This study aimed to evaluate and compare two simulation
modalities—HFS and VS—and their effects on profes-
sional nurses’ knowledge, skills, self-efficacy, confidence,
and satisfaction through a simulated clinical experience
involving caring for patients undergoing chemotherapy.

Design

This study employed a quasi-experimental experimen-
tal design. The knowledge, skills, self-efficacy, confi-
dence, and satisfaction levels of professional nurses were
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evaluated by dividing them into groups A (exposed to
HFS) and B (exposed to VS).

Settings

The HFS sessions were conducted at the Clinical Skills
and Simulation Centre (CSSC) of Fakeeh College for
Medical Sciences (FCMS) and Dr. Soliman Fakeeh Hospi-
tal (DSFH) using the two high-fidelity simulators belong-
ing to the institutions—CAE Healthcare’s Apollo and
iStan with CAE LearningSpace—to document and record
the scenarios. The critical care and medical-surgical
simulation laboratories were utilised during the train-
ing. Each laboratory accommodated 30 participants per
day, with five participants in each session. Additionally, in
two hospital theatres, VS sessions were conducted utilis-
ing the software application Body Interact. Thirty people
were allotted to each theatre per day.

Participants

All participants worked as bedside nurses at the DSFH.
Among the 350 nurses employed at the hospital, 256
were qualified to participate in this study according to
the criteria set by the researcher. The study participants
included Saudi and non-Saudi nationals aged between 27
and 48 years and comprised men (11) and women (109)
working in the medical-surgical unit, critical care unit,
and outpatient department of DSFH. We intentionally
selected nurses from varied hospital settings and consid-
ered nurses without experience in the oncology unit to
avoid any bias from the prior knowledge and skills (expe-
rience) of nurses already working in the Oncology unit.
All participants had a two-year diploma in nursing or a
bachelor’s or master’s degree in nursing with the same
patient-care roles and responsibilities, had a license to
practice nursing in Saudi Arabia, and generally had more
than one year of experience, thus ensuring their prior
knowledge of and experience in patient care. Finally, the
participants had no prior experience involving simula-
tion from their undergraduate program to their present
status to avoid all biases on their performance and out-
comes. Furthermore, nurses who had participated in
previous studies comparing the impacts of HES and VS
on nurses’ knowledge, skills, confidence, and satisfaction
were excluded from the current study.

In total, 120 nurses were finally selected. Next, 60 par-
ticipants each were allocated to group A (nurses exposed
to HFS) and group B (nurses exposed to VS). The
researchers randomly allocated the participants using
their employee numbers via a paper lottery system. The
recommended sample size was 64 nurses for each group
(A and B) based on a G*Power calculation with a 5% mar-
gin of error, 95% confidence level, and 80% test power.
However, only 120 nurses consented to participate in this
study.



Guerrero et al. BMC Nursing (2024) 23:66

Data collection

The following three similar scenarios and objectives
related to caring for a patient undergoing chemotherapy
were used for both simulation modalities (HFS and VS):
(1) preparation and assessment of patients for chemo-
therapy, (2) preparation and administration of chemo-
therapy drugs, and (3) managing patients during and
after chemotherapy. The HFS training used a human-
patient simulator, while the VS training utilised the Body-
Interact app. The study was conducted from August to
September 2022 at the Dr. Soliman Fakeeh Hospital and
Fakeeh College for Medical Sciences— Clinical Skills and
Simulation Center.

Before the study began, participants in Group A ini-
tially underwent orientation regarding the planned activ-
ities. Pre-briefing, simulation scenarios, and debriefing
were observed during the HFS sessions. The success of
the simulation and participant learning relies on feedback
and reflection during debriefing [41]. Four facilitators
were present in each laboratory for each HFS session.
Facilitators started the pre-briefing sessions by provid-
ing simulation instructions, discussing the scenarios and
learning objectives, assigning roles and tasks, and show-
ing the simulation environment, including the equip-
ment needed for the scenario. This pre-briefing lasted
45-50 min and included answering the participants’
questions. The simulation scenario ended after 8—13 min.
After the session, the participating nurses were debriefed
using the GAS debriefing model for 30-40 min. Each
scenario was conducted daily for three days, and both
simulation modalities were run simultaneously in sepa-
rate locations. All simulation facilitators for both modali-
ties also played the role of debriefing facilitators. They
were trained to facilitate debriefing using a three-phased
debriefing (GAS debriefing model) and multiphase
debriefing (Healthcare simulation after action review
[AAR] framework) structures since the simulation centre
of the institution was established.

The participants in Group B underwent a one-hour
technical skills session to learn more about the program’s
strengths. Another hour of practice rounds was required
after the participants had downloaded the Bodylnter-
act app on their phones. During the VS sessions, three
facilitators were present in each theatre to address the
participants’ concerns in case of technical difficul-
ties, emergencies, or any other situation that may arise.
Facilitators also conducted pre-briefing, VS scenarios,
and debriefing sessions. Participants first attended a pre-
briefing session about the simulation lasting 20-30 min,
where they were informed about the experiment and
their learning objectives. The virtual simulation sce-
nario lasted 7-12 min, and there were minimal interac-
tions with the simulation facilitators regarding technical
issues. After the simulation, participants were debriefed
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in person for 30—40 min according to the gather, analyse,
and summarise (GAS) debriefing model.

The pre-test was administered to participants before
beginning each simulation scenario, and the post-test
was administered immediately after the simulation ses-
sions ended. The test questions were prepared and
selected by the simulation facilitators prior to the ses-
sions from the Advanced Oncology Nursing Certifica-
tion Review and Resource Manual 2nd Edition [54]. The
questions included 15 multiple-choice questions with
five choices and three open-ended essay questions. Prior
to the study, 10 nursing faculty members were recruited
for the pilot study to ensure that the difficulty index of
each examination question was appropriate, and the test
did not exceed 30 min. The difficulty index of a question
was categorised as very easy, easy, intermediate, difficult,
and hard. The pilot study had three easy, eight intermedi-
ate, two difficult, and two hard questions. The exam had
a reliability score of 0.83 using Cronbach’s alpha, with an
alpha value of 0.73-0.95 indicating high reliability [55].
The test was administered using a software called Speed-
well, installed on the institution’s iPads.

The simulation facilitators also prepared the objective
structured clinical examination (OSCE) scenarios and
rubrics according to the references [56, 57] used in the
HES and VS scenarios. The rubric indicators relied on the
procedure that was measured by a 4-point Likert-type
scale ranging as follows: done correctly (3), done incom-
pletely (2), done incorrectly (1), and not done (0). The
same test questions and OSCE rubrics were administered
during the pre- and post-tests and the pre- and post-
OSCE. Additionally, the proctors during the pre- and
post-tests and the raters during the pre- and post-OSCEs
were blinded to the identities of the nurses under investi-
gation. Another 10 nurses were invited to a mock OSCE
using the checklist to ensure that every OSCE station
could be performed in under 5 min. The OSCE results
had a reliability score of 0.81 using kappa coefficients. A
kappa result of 0.81-1.00 indicates almost perfect agree-
ment [58]. The pre-OSCEs were conducted immediately
after the pre-tests before the simulation sessions on the
same day. All pre-OSCEs were conducted without pro-
viding feedback to assess the current skills of nurses
regarding the scenarios. However, all post-OSCEs were
conducted with feedback.

After the HFS sessions, all participating nurses
answered the Student Satisfaction and Self-confidence in
Learning (SSS) questionnaire from the National League
for Nursing [59]. The tool contains 13 items for assess-
ing nurses’ attitudes regarding their satisfaction with the
simulation experience. The five items labelled satisfaction
with current learning were used to assess the nurses’ sat-
isfaction with the instruction approach, learning equip-
ment diversity, support, reinforcement, and overall
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Table 1 Comparing Nurses'Pre- and Post-test Scores and Pre- and Post-OSCE Scores

Pre- and Post-test Scores of Nurses

Group Test Mean SD Mean Difference p-value Difference

Exposed to HFS Pre 7557 9.32 -19.65 <0.001 Significant
Post 9222 5.06

Exposed to VS Pre 72.88 10.31 -22.42 <0.001 Significant
Post 953 4.88

Pre- and Post-OSCE Scores of Nurses

Exposed to HFS Pre 72.19 537 23.85 < 0.001 Significant
Post 96.04 4.19

Exposed to VS Pre 72.26 4.04 20.63 <0.001 Significant
Post 92.89 4.04

manner of the simulation session. Another eight items
labelled self-confidence with learning, were used to mea-
sure participants’ confidence in expertise, the need for
the simulation content, improvement of the technique,
and understanding of how to identify clinical quanda-
ries in the simulation sessions. The Likert-type choices
to answer these items included strongly disagree (5),
disagree (4), undecided (3), agree (2), and strongly agree
(1). A reliability of 0.94 on the satisfaction subscale and
0.87 on the self-confidence subscale was recorded using
Cronbach’s alpha [60]. Results were calculated through
the computation of responses and higher scores that con-
firmed greater satisfaction and confidence.

The General Self-Efficacy Scale [61] was also used to
evaluate the nurses’ positive personal beliefs about man-
aging various complex demands from the simulation
experience. This scale contains 10 items on a self-report-
ing standard of self-efficacy. The Likert-type choices to
answer these items included exactly true (4), moderately
true (3), (2) hardly true (2), and (1) not at all true (1).
The total score ranges from 10 to 40, with a higher score
signifying high self-efficacy [61]. Cronbach’s alpha was
recorded to be between 0.76 and 0.90. The validity of this
scale relates to feelings, optimism, and work satisfaction.

Data analysis

Means and standard deviations (SD) were used to sum-
marise the gathered data. A paired t-test was conducted
to compare the nurses’ pre- and post-test and pre- and
post-OSCE scores. An independent samples t-test was
conducted to compare the effect of the variables on the
groups exposed to HFS and the other group exposed to
VS. The p-values below 0.05 indicated statistically signifi-
cant differences. Moreover, IBM SPSS Statistics 20 was
used to analyse the data.

Ethical considerations

Approval from the Fakeeh College for Medical Sciences
Institutional Review Board (Approval No. 286/IRB/2022)
was obtained before the study commenced, and a writ-
ten informed consent form was given and signed by each

Table 2 Levels of Nurses' Self-efficacy, Self-confidence, and
Satisfaction

Criteria Groups  Mean SD Interpretation
Self-efficacy HFS 3231 470 High self-efficacy

VS 3349 4.21 High self-efficacy
Self-confidence HFS 4.30 1.10  Confident

VS 438 096  Confident
Satisfaction HFS 438 113 Satisfied

VS 4.46 1.02  Satisfied

participant. The purpose of the study was explained
to the participants, including their rights to withdraw.
The participants were assured that their privacy was
protected, and all information obtained was kept con-
fidential. Furthermore, all methods were performed in
accordance with the Declaration of Helsinki.

Results

Table 1 compares the pre- and post-test scores of the
nurses in the HFS and VS groups. The post-test score
of the group of nurses exposed to HFS was higher than
their pre-test score, with a mean difference of -19.65 and
a p-value of <0.001. Both pre-and post-test and pre-and
post-OSCE scores had a maximum score of 100 and a
minimum score of 0. Moreover, the post-test score of
nurses exposed to VS was higher than their pre-test
score, with a mean difference of -22.42 and a p-value of
<0.001. Thus, both p-values affirm a statistically signifi-
cant difference between the pre- and post-test scores of
the two groups.

Furthermore, the post-OSCE scores of nurses in the
HES group were higher than their pre-OSCE scores,
with a mean difference of 23.85 and a p-value of <0.001.
Furthermore, the post-OSCE scores of nurses in the VS
group were higher than their pre-OSCE scores, with a
mean difference of 20.63 and a p-value of <0.001. Thus,
both p-values indicate a statistically significant differ-
ence between the pre- and post-OSCE scores of the two
groups (refer to Table 1).

Table 2 shows the levels of self-efficacy, self-confi-
dence, and satisfaction acquired by the nurses after their
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exposure to HFS and VS. Regarding self-efficacy, nurses
exposed to HFS and VS had mean values of 32.31 and
33.49 out of 40, respectively. Both values indicate a high
level of self-efficacy. Similarly, regarding self-confidence,
nurses in the HFS group had a mean of 4.30, while the VS
group had a mean of 4.38, indicating that both groups of
nurses acquired a high level of self-confidence. Regarding
satisfaction, the means were 4.38 and 4.46 for the HFS
and VS groups, respectively. These values demonstrate
high levels of satisfaction following exposure to HES and
VS.

Table 3 compares the nurses’ groups after exposure to
HES and VS based on acquired self-efficacy, self-con-
fidence, and satisfaction. Out of a total score of 40, the
means of acquired self-efficacy of the nurses were 32.31
(HES) and 33.49 (VS). Out of a total score of five, the
means of self-confidence were 4.30 (HFS) and 4.38 (VS),
and the means of satisfaction were 4.38 (HFS) and 4.46
(VS). Furthermore, the results revealed that the acquired
levels of self-efficacy (p-value=0.13), self-confidence
(p-value=0.65), and satisfaction (p-value=0.67) of both
groups of nurses were not significantly different between
the two modalities. This indicates that exposure to both
simulation modalities can enhance and boost the nurses’
levels of self-efficacy, self-confidence, and satisfaction.

Discussion

This study aimed to evaluate and compare how two sim-
ulation modalities (HFS and VS) affected professional
nurses’ knowledge, skills, self-efficacy, confidence, and
satisfaction following a simulated clinical experience.
The study findings confirmed that the post-test and post-
OSCE scores of the nurses significantly improved after
the simulation exposure compared to their pre-test and
pre-OSCE scores. The study revealed that nurses exposed
to HFS and VS gained remarkable knowledge and skills.
Moreover, nurses exposed to both modalities showed
high self-efficacy, confidence, and satisfaction following
the simulation experience. Interestingly, both simulation
modes had a positive impact on nurses. Furthermore, the
nurses’ attitudes improved by effectively interacting and
communicating with patients and family members dur-
ing the simulation. Therefore, SBL can cover the gaps
between theoretical knowledge learnt in classrooms and
practical skills.
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Moreover, we selected nurses with no prior experience
in the Oncology unit to eliminate bias from prior knowl-
edge, skills, and experience that might affect the study
findings. The effectiveness of the SBL approach using
HFS and VS demonstrated strong evidence that SBL can
be used to train newly recruited nurses in the Oncology
unit as well as experienced oncology nurses on more
complex oncologic care scenarios.

The competency of professional nurses is a vital fac-
tor influencing the quality of care rendered to patients
[6]. Additionally, competent nurses need skills such as
decision-making and problem-solving abilities in clinical
situations [5]. The simulated environments can expand
nurses’ skills and capabilities in specialised tasks with-
out harming patients [20]. Additionally, simulation
experience offers high levels of satisfaction in learning,
advances professional nurses’ self-confidence [17], and
improves their self-efficacy [62]. Sullivan et al. [18] sug-
gested that continuous use of SBL will develop nurses’
knowledge and competence and offer them a safe envi-
ronment to reflect and resolve their practice-related
apprehensions. Furthermore, Cleaver et al. [50] strongly
suggest continuous simulation training, using simulation
for the refresher courses, and including it as part of the
professional development program to prevent skill dete-
rioration and ensure its long-term effectiveness.

Most previous studies have focused on the effect of
HES and VS on nursing students. However, the promis-
ing results of this study show that HES and VS, as simula-
tion modalities and teaching methods, are effective and
efficient for nursing students and valuable in enhancing
the competency of professional nurses. Moreover, HFS
and VS help nurses hone their competencies to practice
in real-life clinical environments while providing quality
patient care and satisfaction.

Implications for nursing and health policy
A simulated environment provides immersive and expe-
riential learning. The SBL approach is not only effective
in preparing nursing students to practice but also is effi-
cient in improving the knowledge, skills, self-efficacy,
confidence, and satisfaction of practising nurses.

The SBL approach will be a potent instrument for
improving nurses’ competency and fully developing
their sense of expertise. Therefore, developing policies

Table 3 Comparing Nurses' Acquired Self-efficacy, Self-confidence, and Satisfaction

Assessment Groups Mean sD Mean Difference p-value Difference

Self-efficacy HFS 3231 4.70 -1.18 0.13 Not significant
VS 3349 4.21

Self-confidence HFS 4.30 1.10 -0.08 0.65 Not significant
VS 438 0.96

Satisfaction HFS 438 1.13 -0.08 0.67 Not significant

VS 446 1.02
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adopting simulation as part of their professional devel-
opment will ensure patient safety and improve health
outcomes.

Limitations

The study was conducted in only one location in Saudi
Arabia. Most participating nurses were women, and only
three scenarios were considered. The sample size of each
group was n=60 and did not meet the G*power analy-
sis threshold of n=64. Moreover, the effect size for the
t-tests was not calculated as the p-values were already
provided for both practical and statistical significance.
Further research must be conducted in multiple settings
and locations to reinforce the effectiveness of HFS and
VS in improving nurse practitioners’ knowledge, skills,
self-efficacy, confidence, and satisfaction in learning.

Conclusions

This study revealed that HFS and VS training effectively
and efficiently advance nurses’ professional competence.
Nurses exposed to the HES and VS showed high levels of
acquired knowledge and skills. Furthermore, exposure to
these simulation modalities boosted professional nurses’
self-efficacy, confidence, and satisfaction. The simulation
method can be a potent instrument for improving nurses’
competency and fully developing their sense of exper-
tise as part of their professional development. Practising
in a secured simulated environment lets them commit
mistakes freely without endangering patients. Therefore,
nurses can learn more from their mistakes and at their
own pace, preventing them from committing medical
errors in a real environment. This would promote and
enhance the safety and quality of patient care.

Recommendations

Future research must be conducted in multiple settings
and locations using multiple simulation scenarios to con-
firm the findings of this study. Based on the findings, the
researcher recommends including an SBL approach using
HEFS and VS in nurses’ regular professional development
training. Assessments must also be conducted following
simulation sessions to evaluate nurses’ knowledge and
skills gained from the scenario.
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1BM International Business Machines
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SPSS Statistical Package for the Social Sciences
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