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Abstract: Background: The best application modality of high-fidelity simulation in graduate critical
care nursing courses is still rarely investigated in nursing research. This is an important issue since
advanced nursing skills are necessary to effectively respond to critically ill patients’ care needs. The
aim of the study was to examine the influence of a modified teaching model based on multiple
exposures to high-fidelity simulations on both the learning outcomes and the perceptions of graduate
students enrolled in a critical care nursing course. Methods: A multimethod study involving a sample
of graduate critical care nursing students was conducted. A theoretical teaching model focused
on multiple exposures to high-fidelity simulations is currently applied as a teaching method in
an Italian critical care nursing course. According to the Kirkpatrick model for evaluating training
programs, the performance, self-efficacy, and self-confidence in managing critically ill patients were
considered learning outcomes, while satisfaction with learning and students’ lived experiences
during the experimental phases were considered students’ perceptions. Results: Multiple exposures
to high-fidelity simulations significantly improved performance, self-efficacy, and self-confidence
in managing virtual critically ill patients’ care needs. The satisfaction level was high, while lived
experiences of participants were positive and allowed for better explanation of quantitative results of
this study. Conclusions: Multiple exposures to high-fidelity simulations can be considered a valuable
teaching method that can improve the learning outcomes of graduate nurses enrolled in an intensive
care course.
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For some years now, there has been an ongoing interest in documenting the impact of
high-fidelity simulations on nursing students’ learning outcomes [1,2]. This technologybased educational method, performed through an interactive patient simulator able to
reproduce life-like clinical conditions, offers students the opportunity to apply their theoretical knowledge in a safe environment that faithfully reproduces clinical reality [3].
Integrating high-fidelity simulations in traditional educational programs allows faculties
to fulfill the educational needs of students, making it possible for them to improve their
technical skills and academic performance, assimilate appropriate behaviors, manage
their emotions, strengthen their critical thinking, and effectively face unexpected events
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in a safe setting [4–6]. In this regard, a growing number of studies have confirmed the
positive impact of high-fidelity simulations on undergraduate nursing students’ learning
outcomes [7,8], while, for graduate students, the issue is still open, and further evidence is
needed [1,9].
To guarantee the highest learning outcomes regarding graduate critical care nursing
courses, faculty members need to be informed about the ideal number of simulation
sessions, the optimal length of each session, the best facilitation methods, and the ideal
number of days before a subsequent session to ensure learning retention [1,2,10]. In
addition, the faculty needs to know if the conventional simulation modality based on
briefing, simulation, and debriefing can serve as an empirical reference in postgraduate
critical care nursing education [11].
In this framework, achieving satisfactory learning gains could be challenging for faculty, especially considering that graduate students generally have better clinical competence
than their undergraduate colleagues and a greater need for further clinical competencies,
making them able to face more complex clinical conditions [1,9]. For these reasons, to
improve the clinical competence of graduate nurses enrolled in a critical care course,
very realistic scenarios, a high level of student engagement, educators with deep clinical
experience, and serious organizational efforts are strongly required [12–16].
It is well known that critical care nurses are called upon to operate in dynamic healthcare fields, as they care for patients at high risk of clinical impairment and, therefore, should
be able to provide invasive interventions in a safely and timely way, as well as respond
to the patient family’s needs [17,18]. High-fidelity simulations represent a valuable tool
that could contribute to the development of an advanced level of clinical competence in
graduate educational programs [19,20]. For this reason, it is crucial to fuel debate about
the most suitable application modality for this tool, with the final aim of improving the
learning outcomes of graduate nurses enrolled in a critical care course.
For the study hypothesis, it was assumed that multiple exposures to high-fidelity
simulations beneficially impact nurses’ learning outcomes and their lived experiences.
This study aimed to investigate the impact of a modified teaching model based on
multiple exposures to high-fidelity simulations on the learning outcomes and perceptions
of graduate students enrolled in an intensive care nursing program.
2. Materials and Methods
2.1. Study Design, Setting, and Participants
A multimethod sequential study (QUAN → QUAL), in which the quantitative and
qualitative approaches were considered equivalent [21], was conducted at the University
of L’Aquila, Italy. After a Bachelor of Science in Nursing, Italian graduate nurses can
decide to continue their studies by applying for a Master of Science in Nursing (lasting
two years) or specialization courses (lasting 1 year). This study was conducted during
the 2020–2021 academic year involving 21 graduate nurses enrolled in a specialization
course, i.e., an intensive care program. Aspirants who want to attend the intensive care
program must be graduate nurses. No additional prerequisites are required; however, if
the number of candidates exceeds the number of available places, aspirants must complete
an admission test.
The intensive care program aims at providing students with advanced technical and
nontechnical skills to manage life-threatening conditions. It lasts 1500 h/year (60 credits;
1 credit = 25 h), which is subdivided into 750 h of lessons, 550 h of clinical training, and
200 h of other learning activities. During their clinical training, students must participate in
educational activities based on high-fidelity simulations to learn how to manage dangerous
and infrequent life-threatening clinical conditions.
Since, in this study, all students enrolled in the intensive care course were necessarily graduate nurses, the terms ‘nurses’, ‘graduate nurses’, and ‘students’ were used interchangeably.
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2.2. Learning Model and Experiences
At the experimental simulation laboratory of the University of L’Aquila, a teaching
model based on multiple exposures to high-fidelity simulations was previously developed
and utilized to improve graduate nurses’ skills in the management of acute respiratory
failure in critically ill patients [19,20]. To plan the phases of each educational session,
Experiential
Learning Theory was used as a reference theoretical framework
[22].
Int. J. Environ. Res. Public Health 2022,Kolb’s
19, x FOR
PEER REVIEW
4 of
14
In this study, a modified version of the abovementioned teaching model was applied and
investigated. The differences between the two models are reported in Figure 1.

Figure 1. Basic and modified teaching models for simulation activities (* group composition
Figure 1. Basic
and modified teaching models for simulation activities (* group composition ranrandomly
changed).
domly changed).

After attending lectures on acute respiratory failure, students participated in a first
2 h guided teaching activity, which included a briefing (15 min), a high-fidelity simulation
session (20 min), a first debriefing (15–20 min), and a skill reinforcement session (30 min);
afterward, students were involved in a second high-fidelity simulation session related to
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the same scenario (20 min) and a final debriefing (15–20 min) (see Figure 2). The scenario
Figure 1. Basic and modified teaching models for simulation activities (* group composition ranwas
based
on a left basal pneumonia clinical case derived from real data.
domly
changed).

Figure
Figure2.2.Students
Studentsduring
duringsimulation
simulationsessions
sessionsand
andskill
skillreinforcement.
reinforcement.

To guarantee learning retention over time, a ‘spaced learning’ approach was adopted
with a more complex version of the first scenario proposed in a second learning module
carried out 15 days later, in which arrhythmia was added to left basal pneumonia [23].
In each simulation session, two or three students were randomly involved. Inspired
by the scaffolding educational process [24], the faculty provided personalized support.
Accordingly, in the first simulation session, students practiced what they were able to do
and, under the guidance of an expert faculty, identified areas for improvement through the
guided video-assisted debriefing. The three-step debriefing process was conducted in a
dedicated room. In the first step, faculty recapped the learning objectives and presented
the aim of the debriefing. After that, a reflection period was provided to allow students to
explore their deep reactions to the simulation experience. Finally, during the video-analysis
phase, students had the opportunity to refine their understanding and attitudes, with
a focus on current best practices. The debriefing was conducted in a blended manner,
combining guided reflection and providing appropriate feedback.
Afterward, during the skill reinforcement phase, faculty provided assistance, allowing
students to improve the abilities in which they were shown to be weaker (e.g., bag-mask
ventilation or supraglottic airway management) and learn new skills that they would
actively practice in the subsequent simulation session. This phase was also planned to
facilitate students’ abstract conceptualization with analysis of concepts and active experimentation of key skills and actions; in this phase, students also had the opportunity to
plan how to act during the next concrete experience (the second session) considering their
gained competencies.
2.3. Variables, Data Collection Tools, and Procedures
At baseline, a semi-structured questionnaire was used to collect the following sociodemographic characteristics: sex (male/female), age (years), upper-secondary school attended
(classical/science or other schools), upper-secondary school grade (total), employment as a
nurse (yes/no), employment in a critical care ward (yes/no), Basic Life Support and Defibrillation Certification (yes/no), and previous participation in a high-fidelity simulation
learning experience (yes/no).
The four Kirkpatrick levels for evaluating training programs (results, behaviors, learning, and perceptions) were used as the reference framework to assess the impact of the
modified educational model experimented in this study [25]. Its ultimate intent consisted
of enabling participants to improve respiratory failure outcomes in critically ill patients (results). To achieve this goal, students needed to possibly change their current behaviors and
apply advanced nursing skills in clinical practice (behaviors). However, the prerequisite
was that they must know what to do and how to do it, which means that they must achieve
knowledge, skills, and positive attitudes (learning) to promote new clinical behaviors. Fur-
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thermore, to be motivated to learn, students must favorably react to the educational model
and demonstrate a high level of satisfaction and positive lived experiences (perceptions).
According to the abovementioned Kirkpatrick framework, an adaptation of the Italian 10-item General Self-Efficacy Scale [26], the 13-item Student Satisfaction and SelfConfidence in Learning [27], and an ad hoc Group Performance Structured Checklist based
on the guidelines of the Italian Society of Anesthesiology, Analgesia, Resuscitation, and
Intensive Therapy [28] were used to document the learning outcomes.
Agreeing to Bandura’s theoretical framework, self-efficacy is a person’s belief in their
ability to successfully execute the behavior required to produce the expected outcome [29].
The level of self-efficacy referred to a specific clinical scenario that can impact future
behaviors of participants when they are faced with similar clinical conditions. The adapted
General Self-Efficacy Scale is a four-level Likert instrument (1 = not at all true; 4 = totally
true) that provides a score ranging from a minimum of 10 to a maximum of 40 points [19,30].
A higher self-efficacy score denotes greater student’s belief to be able to cope with a similar
clinical problem (respiratory failure).
Satisfaction in learning is the perception of students about the teaching experience.
Investigating satisfaction is important since a positive perception of simulation activities
can motivate students to learn [25].
Self-confidence refers to an individual’s perception about their level of sureness to be
equal to the task [31]. Like self-efficacy, the level of self-confidence was considered a proxy
of behavior application in clinical practice.
The Student Satisfaction and Self-Confidence in Learning is a five-level Likert instrument (1 = strongly disagree; 5 = strongly agree) designed to measure students’ satisfaction
with the simulation activity (five items), as well as self-confidence about the skills practiced
and knowledge about caring for the type of patient presented in the simulation (eight
items). This scale provides a score ranging from five to 25 for satisfaction and eight to
40 for self-confidence. For both scales, a higher score denotes greater satisfaction and
self-confidence in learning.
The 20-item performance checklist identified all key actions that nurses were expected
to perform when caring for a patient in a life-threatening clinical condition, such as acute
pneumonia or arrhythmia. For each action performed by a group during the simulation,
one point was assigned, leading to a maximum achievable performance score of 20.
In this study, any possible change in the learning and perceptions of students was
exclusively observed.
Following a phenomenological approach, an audio-recorded face-to-face in-depth
interview was utilized to document the lived experience of participants. The interview was
guided by a series of questions utilized in a previews research experience [20].
Data related to self-confidence and self-efficacy were collected before (T1 and T3) and
after (T2 and T4) each educational experience. The performance was measured independently by two faculty members in the control room during each simulation session. Any
disagreement was resolved by rewatching the video recordings. The satisfaction in learning
was measured at the end of each leaning experience (T2 and T4).
2.4. Ethics
This study was conducted in accordance with the Declaration of Helsinki [32]. Approval was obtained only from the board of the graduate intensive care nursing course
of the University of L’Aquila, because the training interventions were part of the normal
educational program. Before using data for research finality, the study aims were explained
to students, and their written informed consent was obtained. No students refused to
provide their consent. However, students were free to participate and were assured of no
consequences on their academic program in case of refusal. Confidentiality of data was
guaranteed in accordance with the Italian law.
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2.5. Data Analysis
Data were summarized using frequencies (n), percentages (%), central tendency indices
(mean and median), and dispersion measures, such as standard deviation (SD), interquartile
range (IQR), and range (min–max). The normal distribution of continuous data was tested
using the Shapiro–Wilk test and visually assessed using histograms, boxplots, and Q–Q
plots. Differences in the magnitude of students’ learning outcomes were explored using the
nonparametric Wilcoxon signed-rank test, since a non-normal distribution was revealed.
The possible association between some of the participants’ characteristics (employment
in a critical care ward, Basic Life Support and Defibrillation Certification, and previous
participation in a high-fidelity simulation learning experience) and learning outcomes was
explored using the U Mann–Whitney test. The statistical significance was fixed at p < 0.05.
All data were analyzed using IBM SPSS version 25.0 (IBM Corp., Armonk, New York,
NY, USA).
With regard to qualitative data analysis, two of the authors independently transcribed
the recorded interviews. Afterward, the experience of participants was documented
through the following essential steps: (1) bracketing, (2) intuiting, (3) analyzing, and
(4) describing [33]. In the first step, researchers abstained from expressing their opinions
and making evaluations and judgments about students’ experiences. In the second step,
they read the interview transcripts several times to gain a deep sense of the lived experiences. In the third step, researchers identified the essence of students’ experiences, and
the most significant statements were extracted. Finally, the essential relationships in the
statements were captured to pull out themes representing the essence of the lived experiences. In the abovementioned framework, qualitative data were synthesized according to
the Giorgi phenomenological descriptive approach [34]. No software was used to handle
the data.
3. Results
3.1. Participants
A total of 21/24 students agreed to participate in the study, with 20 completing both
learning sessions (Table 1).
Table 1. Participants’ characteristics (n = 20).
Mean (SD)
Sex
Female
Male
Age
Years
Upper-secondary school
Classical studies or science education
Other upper-secondary school
Final upper-secondary school grade
Points (60–101)
Final degree program grade
Points (66–111)
Working as a nurse
Yes
No
Working in a critical care ward
Yes
No
Basic Life Support and Defibrillation Certification
Yes
No
≤2 years
>2 years
Previous high-fidelity simulation experience
Yes
No

N

%

17
3

85.0
15.0

12
8

60.0
40.0

20
0

100.0
0.0

14
6

70.0
30.0

18
2
9
9

90.0
10.0
45.0
45.0

5
15

25.0
75.0

25.8 (2.6)

75.9 (9.0)
105.1 (7.1)

Most of them were female (17; 85.0%), and the mean age was 25.8 ± 2.6 years
(median = 24.5; IQR = 4; min–max = 23–33). Overall, 60.0% of nurses (n = 12) had obtained a classical or science diploma before their bachelor’s degree in nursing. On average, the upper-secondary school grade was 75.9/101 ± 9.0 (median = 75.0; IQR = 14;
min–max = 60–92), while the final bachelor’s in nursing grade was 105.1/111 ± 7.1
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(median = 107.5; IQR = 11; min–max = 88–111). While attending their educational program,
all the students also worked as nurses. Most of them (15; 75.0%) had no previous educaInt. J. Environ. Res. Public Health 2022,
19, x FOR
PEER REVIEW
8 of 14
tional
experience
utilizing high-fidelity simulations before those proposed in the intensive
care nursing course.
3.2. The Impact of the Modified Teaching Model on Students’ Learning Outcomes
obtained the certification more than 2 years ago (Δ = +2.9, p = 0.017), no significant associTimepoint
scores
of self-confidence
are shown
in Figure 3.
ation
was found
between
learning gainsand
andself-efficacy
the other students’
characteristics.

Figure 3. Self-confidence and self-efficacy over time.
Figure 3. Self-confidence and self-efficacy over time.

Immediately after the two teaching modules, a significant increase in the average
level of self-confidence (T2 ∆ = +3.8 ± 3.0, p ≤ 0.001; T4 ∆ = +2.0 ± 2.5, p ≤ 0.003) and
self-efficacy (T2 ∆ = +1.8 ± 2.8, p = 0.010; T4 ∆ = +1.2 ± 2.0, p = 0.016) was observed.
When comparing the baseline levels of these variables with values obtained after both
educational sessions (T1 and T4), an overall average gain was detected in self-confidence
(∆ = +4.4 ± 3.1, p = 0.001) and self-efficacy (∆ = +2.4 ± 2.9, p = 0.004). After the 15 days that
separated the first session from the second, a significant slight drop in the self-confidence
level was detected (∆ = −1.4 ± 2.7, p = 0.038).
The modified learning model led to an increase in nurses’ performances (Figure 4). A
significant performance average gain was detected during both the first (∆ = +4.5/20 ± 1.6,
p ≤ 0.001) and the second training sessions (∆ = +3.5/20 ± 1.1, p ≤ 0.001).
An overall average gain was found when comparing the nurses’ performances demonstrated during the last simulation session with those showed in the first one (∆ = +7.2/20 ± 3.6,
p ≤ 0.001). No significant loss in nurses’ performance was observed after the 15 days that
separated the first and second training sessions (∆ = −0.5/20 ± 2.7, p = 0.422).
While nurses who recently (≤2 years) obtained the Basic Life Support and Defibrillation Certification showed a significant higher overall gain in self-efficacy than those
who obtained the certification more than 2 years ago (∆ = +2.9, p = 0.017), no significant
Figure 4. Performance during simulation sessions.
association
was found between learning gains and the other students’ characteristics.

3.3. Satisfaction in Learning and Lived Experiences of Participants
Participants’ levels of satisfaction after the first and second simulation experiences
(T2 and T4) were similar (24.0/25.0 ± 1.2 and 24.4/25.0 ± 1.2, respectively; p = 0.163).
Seventeen students agreed to participate in the face-to-face interviews, 14 of whom
were female (82.4%). The thematic analysis revealed a total of four main themes and seven
categories (Table 2).
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Participants
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after
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(82.4%).
The
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analysis
revealed
a
total
of
four
main
themes
and
seven
were female (82.4%). The thematic analysis revealed a total of four main themes and seven
categories
categories(Table
(Table2).2).
Table 2. Thematic analysis summary.
Themes
1. Pleasant discovery
2. Useful experience
3. Emotional change
4. Active learning process

Categories
1.
2.
3.
4.
5.
6.
7.

Low expectations
Effective learning
Critical reflection
Negative feelings overcome
Feels gratified
Application of theory into practice
Self-analysis

3.4. Pleasant Discovery
High-fidelity simulations and their novel application modality were not clearly known
by nurses until they were involved in it. Nevertheless, even if most of them had low
expectations about the realism of the scenario and environment, as well as the power of
simulation to promote learning, they made a pleasant discovery when they took part in the
simulation.
‘[ . . . ] having never worked with high-fidelity mannequins, I didn’t expect that they
would be so realistic. I could monitor any parameter, talk to the patient, see him breathe,
verify the correctness of the maneuvers; let’s say that this was the most interesting part,
which I least expected’ (interview #13).
3.5. Useful Learning Experience
The educational experience based on repeated simulations was perceived by participants as useful for their learning. The usefulness of this method was linked to the
opportunity the nurses had to fill their knowledge gaps.
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‘[ . . . ] extremely useful, I feel like I have learnt new nursing skills [ . . . ]. Particularly
in the second experience, I filled some remaining learning gaps’ (interview #2).
The experience also improved the nurses’ technical and nontechnical skills.
‘[ . . . ] very useful, I’m satisfied because simulations enabled me to improve nursing
skills that I have never had the opportunity to apply in clinical practice’ (interview #10).
In addition, it gave them the opportunity to engage in simulated caring for critically ill
patients. Importantly, they had the opportunity to reflect about their own clinical practice.
‘[ . . . ] I lived an incredible experience! The simulation showed me how I should work
in certain circumstances and allowed me to reflect about what I need to change in my
clinical practice’ (interview #7).
3.6. Emotional Change
Repeated exposures to high-fidelity simulation produced emotional changes in the
nurses. Before the simulation experience, nurses reported an overload of negative feelings.
Anxiety, fear, and embarrassment were the emotions mainly experienced. During the
simulation sessions, nurses experienced emotional changes, albeit with different timing.
The overload of negative emotions initially persisted, subsequently giving way for positive
thoughts and emotions. Nurses felt gratified at the end of the learning sessions.
‘[ . . . ] Surely anxiety, especially the first time! I did not know what to expect, I had
never participated in simulations with so realistic scenarios, but when I got involved, I
enjoyed it, I found it stimulating, and I would do it many more times’ (interview #9).
‘[ . . . ] First of all, anxiety and fear of not being able to handle the whole situation. And
then, during simulations, I began to realize what I knew how to do. At the end, a lot of
satisfaction, especially in the second round’ (interview #1).
‘[ . . . ] I felt embarrassed to be observed! [ . . . ] during both the first and the second
experience, the simulation made me understand many aspects of clinical practice, and
this was very gratifying’ (interview #8).
3.7. Active Learning Process
The nurses were of the opinion that repeated exposure to high-fidelity simulation
improved their professional skills. In this regard, the simulation allowed nurses to apply
their theoretical knowledge into practice in a safe way.
‘[ . . . ] to repeat the same scenario twice and analyze our performance with the faculty
helped a lot. With the faculty advice, our manual skills improved, and this helped us to
consolidate our knowledge from a practical point of view’ (interview #11).
The simulation also activated a self-analysis process that helped nurses to improve their
clinical competence.
‘[ . . . ] Surely, in this experience we reviewed what we did correctly and what had to
be perfected. We understood how to work, basing our clinical practice on guidelines,
protocols, and evidence’ (interview #13).
‘[ . . . ] it has certainly contributed understanding my own limits and the mistakes that I
fail to consider in the workplace but are essential to consider [ . . . ]’ (interview #7).
4. Discussion
The aim of this study was to examine the impact of a modified teaching model based
on multiple exposures to high-fidelity simulations on both the learning outcomes and the
perceptions of graduate nurses enrolled in an intensive care nursing course. The educational model was appreciated by students as they expressed a high level of satisfaction
and positive lived experiences. They simultaneously considered the model as a pleasant
discovery and a useful experience. Even if these perceptions are not new in the nursing
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literature [1,19,20,35,36], at the early stage of the study, students expressed a low level
of expectation toward the simulation activities. Considering that the use of high-fidelity
simulations is not homogeneously embedded in nursing educational programs in Italy [37]
and most of the participants had no previous experience with this technology, it is easy to
understand why they had misconceptions and low expectations of the method. However,
the perception of a high-level of realism during simulation sessions and learning opportunities offered by the high-fidelity simulator positively surprised students, creating the
best conditions for learning [25]. Ultimately, a positive influence of multiple exposures to
high-fidelity simulations on learning outcomes was observed. Interestingly, while students
progressed in their learning experience, their learning outcomes significantly improved.
The learning spiral embedded in our educational model, inspired by Kolb’s experiential
learning framework, can help us to understand this result [22]. In this regard, the initial
concrete experience allowed students to develop early an overall understanding of both
skills and attitudes needed to effectively face the clinical emergencies. In this phase, students’ performances were not expected to be excellent, and a margin for improvement
was expected. The subsequent debriefing and skill reinforcement stages were aimed at
providing nurses with new nursing skills to effectively manage the more complex clinical
scenario they experienced in the second concrete experience. As nurses had the opportunity
to repeat the scenario, they showed a rapid and significant improvement in their skills.
In this regard, it is known that multiple repetitions help students to focus themselves
on educational objectives and facilitate learning, especially when the educational path
presents, as in our case, new and more complex clinical scenarios [6,38]. The short time
interval between learning sessions (15 days) probably also contributed to retention of the
learning gain and considerable improvements in the achievement of the overall educational
outcomes. Considering the persistent lack of knowledge about the ideal time interval to use
when educational sessions are spaced over time, this study could represent a contribution
to the development of knowledge about this topic [19,23,39].
According to the nurses, this experience allowed them to fill their knowledge gaps
and acquire advanced skills through a self-analysis of their clinical activities and applying
theory into practice. They described the experience as an active learning process since it
improved their awareness of how to act in certain circumstances, gave them the chance to
revise their fieldwork in line with clinical guidelines, and facilitated the beneficial evolution
of learning outcomes [40].
As reported in a previous research experience, multiple exposures to high-fidelity
simulations led students to experience an emotional change from negative to positive emotions [20]. At the early stage of the study, students had negative feelings, such as anxiety,
fear, and embarrassment, which are recognized as potentially detrimental to learning [41].
However, multiple exposures to simulations and tailored support given during sessions [42]
allowed participants to quickly absorb their initial emotions and focus on the learning
outcomes by appreciating the support given by the faculty. In addition, repeated simulations allowed students to make mistakes without consequences and progressively improve
their orientation during the simulation activities. These elements favored the perception
of a psychologically safe learning environment [43] that facilitated the emotional change
and provided the basis for an optimal learning experience for participants. Furthermore,
nurses reported approaching an unexpected, highly realistic, immersive experience that
enhanced their engagement level and fostered the learning gain. The level of realism and
its perception by nurses are recognized as fundamental to achieving behavioral, emotional,
and cognitive engagement, in order to translate knowledge, skills, and attitudes into clinical
practice [44].
A significant higher overall gain in self-efficacy was detected in participants who
recently (≤2 years) obtained the Basic Life Support Certificate. Even if the small sample
size does not allow definitive conclusions to be drawn, this result highlighted the need for
further studies aimed at exploring the role of potential sources of influence of graduate
nursing students’ learning outcomes.
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The multimethod design adopted in this study helped to expand and foster understanding of the deep meaning of results, thus providing a valuable contribution to the
current debate about the best application modality of simulations in graduate critical care
nursing courses. Despite the positive contributions of this study, the limited sample size,
the explorative nature, and the absence of a control group call for caution in generalizing
the results to other educational settings. In addition, a follow-up study to evaluate the
behaviors adopted by the participants in clinical practice is not foreseen. It is important that
future studies evaluate, according to the third and fourth levels of the Kirkpatrick training
evaluation framework, whether the learning gains obtained through simulation can be
transformed into clinical behaviors and impact the health outcomes of critically ill patients.
5. Conclusions
A theoretical-based, 2 h teaching model characterized by a double simulation session
(briefing, simulation, and debriefing), separated by a supervised skill reinforcement stage,
with ideally two participants, and repeated 15 days later can be considered beneficial to the
learning outcomes of graduate nurses enrolled in an intensive care program.
Author Contributions: Conceptualization, A.D., C.P., C.L.C., V.C., V.M., A.M., L.B., F.F. and L.L.;
methodology, A.D., C.P. and L.L.; software, validation, and formal analysis, A.D., L.B., F.F., L.L., V.C.,
V.M., A.M., C.P. and L.L.; investigation, A.D., C.L.C., V.M. and V.C.; data curation, A.D., L.B., F.F.,
C.L.C., V.C., V.M., F.F. and A.M.; writing—original draft preparation, A.D., L.B., F.F., A.M., C.L.C.,
V.C. and V.M.; writing—review and editing, L.L. and C.P.; visualization, A.D., V.M. and C.L.C.;
supervision, C.P. and L.L.; project administration, A.D. All authors have read and agreed to the
published version of the manuscript.
Funding: This research received no external funding.
Institutional Review Board Statement: This study was conducted in accordance with the Declaration
of Helsinki. Approval was obtained only from the board of the intensive critical care nursing course
of the University of L’Aquila (approved on 23 February 2021), because the training interventions were
part of the normal educational program. Before using data for research finality, the study aims were
explained to students, and their written informed consent was obtained. Students who refused to
provide their consent were not forced to change their mind and were assured of no consequences on
their academic program. Confidentiality of data was guaranteed in accordance with the Italian law.
Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: Data are available on reasonable request to the corresponding author.
Conflicts of Interest: The authors declare no conflict of interest.

References
1.

2.
3.

4.
5.
6.
7.
8.

La Cerra, C.; Dante, A.; Caponnetto, V.; Franconi, I.; Gaxhja, E.; Petrucci, C.; Alfes, C.M.; Lancia, L. Effects of high-fidelity
simulation based on life-threatening clinical condition scenarios on learning outcomes of undergraduate and postgraduate
nursing students: A systematic review and meta-analysis. BMJ Open 2019, 9, e025306. [CrossRef]
Kim, J.; Park, J.H.; Shin, S. Effectiveness of simulation-based nursing education depending on fidelity: A meta-analysis. BMC
Med. Educ. 2016, 16, 152. [CrossRef]
Masotta, V.; Dante, A.; Marcotullio, A.; Bertocchi, L.; La Cerra, C.; Caponnetto, V.; Petrucci, C.; Alfes, C.M. The concept of
high-fidelity simulation and related factors in nursing education: A scoping review. In Advances in Intelligent Systems and
Computing; Kubincová, Z., Lancia, L., Popescu, E., Nakayama, M., Scarano, V., Gil, A., Eds.; Springer: Cham, Switzerland, 2021.
ISBN 978-3-030-52286-5.
Carey, J.M.; Rossler, K. The How When Why of High Fidelity Simulation; StatPearls Publishing: Treasure Island, FL, USA, 2021.
Tseng, L.P.; Hou, T.H.; Huang, L.P.; Ou, Y.K. Effectiveness of applying clinical simulation scenarios and integrating information
technology in medical-surgical nursing and critical nursing courses. BMC Nurs. 2021, 20, 229. [CrossRef] [PubMed]
Kiernan, L.C. Evaluating competence and confidence using simulation technology. Nursing 2018, 48, 45–52. [CrossRef] [PubMed]
Cant, R.P.; Cooper, S.J. Use of simulation-based learning in undergraduate nurse education: An umbrella systematic review.
Nurse Educ. Today 2017, 49, 63–71. [CrossRef]
Labrague, L.J.; McEnroe-Petitte, D.M.; Bowling, A.M.; Nwafor, C.E.; Tsaras, K. High-fidelity simulation and nursing students’
anxiety and self-confidence: A systematic review. Nurs. Forum 2019, 54, 358–368. [CrossRef] [PubMed]

Int. J. Environ. Res. Public Health 2022, 19, 617

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.
22.
23.
24.
25.
26.
27.
28.

29.
30.

31.
32.
33.
34.
35.

36.

12 of 13

Warren, J.N.; Luctkar-Flude, M.; Godfrey, C.; Lukewich, J. A systematic review of the effectiveness of simulation-based education
on satisfaction and learning outcomes in nurse practitioner programs. Nurse Educ. Today 2016, 46, 99–108. [CrossRef]
Huang, J.; Tang, Y.; Tang, J.; Shi, J.; Wang, H.; Xiong, T.; Xia, B.; Zhang, L.; Qu, Y.; Mu, D. Educational efficacy of high-fidelity
simulation in neonatal resuscitation training: A systematic review and meta-analysis. BMC Med. Educ. 2019, 19, 323. [CrossRef]
INACSL Standards Committee. INACSL standards of best practice: SimulationSM simulation design. Clin. Simul. Nurs. 2016, 12,
S5–S12. [CrossRef]
Ullom, C.N.; Hayes, A.S.; Fluharty, L.K.; Hacker, L.L. Keeping students engaged during simulated clinical experiences. Clin.
Simul. Nurs. 2014, 10, 589–592. [CrossRef]
Roh, Y.S.; Jang, K.I. Survey of factors influencing learner engagement with simulation debriefing among nursing students. Nurs.
Health Sci. 2017, 19, 485–491. [CrossRef]
Thompson, O.D.; Harris, R.; Godfrey, T. Do high-fidelity, augmented reality simulations improve students’ engagement with
simulation sessions? MedEdPublish 2017, 6, 208. [CrossRef]
Notarnicola, I.; Petrucci, C.; De Jesus Barbosa, M.R.; Giorgi, F.; Stievano, A.; Lancia, L. Clinical competence in nursing: A concept
analysis. Prof. Inferm. 2016, 69, 174–181. [CrossRef]
Watts, P.I.; McDermott, D.S.; Alinier, G.; Charnetski, M.; Ludlow, J.; Horsley, E.; Meakim, C.; Nawathe, P.A. Healthcare simulation
standards of best practiceTM simulation design. Clin. Simul. Nurs. 2021, 58, 14–21. [CrossRef]
Alfieri, E.; Mori, M.; Barbui, V.; Sarli, L. Advanced competencies mapping of critical care nursing: A qualitative research in two
Intensive Care Units. Acta Biomed. 2017, 88, 67–74. [CrossRef]
European Federation of Critical Care Nursing Associations (EFCCNA). EFCCNA Competencies for European Critical Care
Nurses. 2013. Available online: https://www.efccna.org/images/stories/publication/competencies_cc.pdf (accessed on 18
November 2021).
Dante, A.; Bruni, E.; La Cerra, C.; Caponnetto, V.; Masotta, V.; Petrucci, C.; Alfes, C.M.; Lancia, L. Graduate Student Outcomes
Following Critical Care Simulation: An Italian Pilot Study. Nurs. Educ. Perspect. 2021, 42, E40–E42. [CrossRef]
Dante, A.; Masotta, V.; Marcotullio, A.; Bertocchi, L.; Caponnetto, V.; La Cerra, C.; Petrucci, C.; Alfes, C.M.; Lancia, L. The lived
experiences of intensive care nursing students exposed to a new model of high-fidelity simulation training: A phenomenological
study. BMC Nurs. 2021, 20, 154. [CrossRef] [PubMed]
Polit, D.F.; Beck, C.T. Nursing Research: Generating and Assessing Evidence for Nursing Practice; Lippincott Williams & Wilkins:
Philadelphia, US, 2008. ISBN 0781794684.
Kolb, D.A. Experiential Learning: Experience as the Source of Learning and Development; FT Press: Upper Saddler River, NJ, USA, 2014.
ISBN 978-013-389-240-6.
Versteeg, M.; Hendriks, R.A.; Thomas, A.; Ommering, B.W.C.; Steendijk, P. Conceptualising spaced learning in health professions
education: A scoping review. Med. Educ. 2020, 54, 205–216. [CrossRef] [PubMed]
Coombs, N.M. Educational scaffolding: Back to basics for nursing education in the 21st century. Nurse Educ. Today 2018, 68,
198–200. [CrossRef] [PubMed]
Kirkpatrick, D.; Kirkpatrick, J. Evaluating Training Programs: The Four Levels; Berrett-Koehler Publishers: Oakland, CA, USA, 2006.
ISBN 978-157-675-348-4.
Sibilia, L.; Schwarzer, R.; Jerusalem, M. Italian Adaptation of the General Self-Efficacy Scale: Self-Efficacy Generalized. Available
online: http://userpage.fu-berlin.de/health/italian.htm (accessed on 12 September 2021).
Jeffries, P.R.; Rizzolo, M.A. Designing and Implementing Models for the Innovative Use of Simulation to Teach Nursing Care of Ill Adults
and Children: A National, Multi-Site, Multi-Method Study; National League for Nursing: New York, NY, USA, 2006.
Menarini, M.; Petrini, F.; Bigi, E.; Donato, P.; Di Filippo, A.; Desiderio, G.G.; Benedetto, E.; Baroncini, S. Prehospital airway
Management Guidelines. 2010. Italian Society of Anesthesia Analgesia Reanimation and Intensive Care. Available online:
https://d1c2gz5q23tkk0.cloudfront.net/assets/uploads/3051567/asset/linee_guida_file_32.pdf?1613657424 (accessed on 16
November 2021).
Bandura, A. Self-efficacy: Toward a unifying theory of behavioral change. Psychol. Rev. 1977, 84, 191–215. [CrossRef]
Dante, A.; La Cerra, C.; Masotta, V.; Caponnetto, V.; Gaxhja, E.; Petrucci, C.; Lancia, L. Efficacy of High-Fidelity Simulation
on Learning Outcomes: Immediate Results for a Postgraduate Intensive Care Nursing Course. In Advances in Intelligent
Systems and Computing; Popescu, E., Gil, A., Lancia, L., Sica, S.L., Mavroudi, A., Eds.; Springer: Cham, Switzerland, 2020.
ISBN 978-303023883-4.
White, K.A. Self-Confidence: A Concept Analysis. Nurs. Forum 2009, 4, 103–114. [CrossRef]
Goodyear, M.D.; Krleza-Jeric, K.; Lemmens, T. The declaration of Helsinki. BMJ 2007, 335, 624–625. [CrossRef]
Spiegelberg, E. Doing Phenomenology: Essays on and in Phenomenology; Springer: Heidelberg, Germany, 1975. ISBN 978-94-010-1672-8.
Giorgi, A. Phenomenology and Psychological Research; Duquesne University Press: Pittsburgh, PA, USA, 1985. ISBN 0820701742.
Carrero-Planells, A.; Pol-Castañeda, S.; Alamillos-Guardiola, M.C.; Prieto-Alomar, A.; Tomás-Sánchez, M.; Moreno-Mulet, C.
Students and teachers’ satisfaction and perspectives on high-fidelity simulation for learning fundamental nursing procedures: A
mixed-method study. Nurse Educ. Today 2021, 104, 104981. [CrossRef]
Baptista, R.C.; Paiva, L.A.; Gonçalves, R.F.; Oliveira, L.M.; Pereira, M.F.; Martins, J.C. Satisfaction and gains perceived by
nursing students with medium and high-fidelity simulation: A randomized controlled trial. Nurse Educ. Today 2016, 46, 127–132.
[CrossRef]

Int. J. Environ. Res. Public Health 2022, 19, 617

37.

38.

39.
40.
41.
42.
43.
44.

13 of 13

Chabrera, C.; Dobrowolska, B.; Jackson, C.; Kane, R.; Kasimovskaya, N.; Kennedy, S.; Lovrić, R.; Palese, A.; Treslova, M.; Cabrera,
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