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Introduction

Internationally, the use of simulation-learning environments in nursing education has
escalated over the last number of years (D’Souza et al., 2017). Simulations have been
recognized as improving patient safety, providing clinical opportunities for student
nurses to gain experience in a safe and controlled learning environment (Aebersold,
2018; Lamé & Dixon-Woods, 2020) and improving learning outcomes (Haddeland et al,,
2021). This paper will discuss the experiences of clinical educators and academic staff
from a Higher Education Institute (HEI) and a partner hospital site, delivering both
high-fidelity (HFS) and low-fidelity simulations (LFS) to students as part of a module
preparing fourth year children’s and general nursing students for internship.
Preparation work for these simulation sessions included a video for the students to
watch which demonstrated evidence-based care using sample simulations, which have
been reported as beneficial in the literature (Clerkin et al., 2022). A key emphasis was
also placed on the importance of pre-brief and debrief sessions as part of the learning
process which are recognized as key processes within simulation-based learning (Kolbe
et al., 2015; Levett-Jones & Lapkin, 2011).

Clinical simulation in nursing education

Over the last few decades, nursing education has undergone major educational reforms
across the globe. In Ireland, the apprenticeship model has been replaced by graduate and
undergraduate nursing programmes taught in HEIs with practice placements being facili-
tated by clinical partners. These changes to nursing education allowed the nursing profes-
sion to become both an academic discipline and a practice profession. However, an
important part of nursing education is that educational providers need to ensure nursing
students are work ready upon graduation and that they practice nursing safely and
competently throughout their career (Nursing and Midwifery Board of Ireland [NMBI],
2016). Liaw et al. (2015) highlight the importance of a strong collaborative partnership
between academic and service institutions as fundamental in the transition from nursing
students to professional practitioners.

As part of their nursing training, clinical placements provide authentic and invaluable
learning opportunities for nursing students to get hands-on experience in real-life situa-
tions. However, due to a variety of reasons, such as limited availability of clinical placements
and higher students’ numbers enrolled in nursing programmes, a need to supplement
increasingly limited practicum experiences, an increased workload, and staffing issues of
ward nurses as well as patient safety issues, and ethical concerns (Roberts et al., 2019; Taylor
et al., 2017; Ulenaers et al., 2021), clinical simulation has taken up an important role in
creating optimal learning environments. Clinical simulation activities can incorporate
scenarios of real-life events, the usage of high- and low-fidelity manikins or real-life actors
as patients, role play, skills stations, and computer-based critical thinking games (Jeffries,
2005; Lateef, 2010). Clinical simulation allows the replacing and amplifying of real-life
events to achieve educational goal through guided experiences and experimental learning in
a safe way without placing patients or institutional resources at risk. Specific learning
outcomes, learning needs and educational levels should determinate what simulation
methods are best suited/adapted for clinical simulation.
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In addition to being part of the educational changes, clinical simulation was introduced
as an innovative and effective teaching strategy since nursing is a performance-based
profession. Nowadays, more and more HEIs utilize clinical simulation to replace required
clinical practice hours (Roberts et al., 2019). Clinical simulation, a central pedagogical
educational approach, provides nursing students with cognitive learning and an opportu-
nity to integrate theoretical knowledge into practical knowledge and to practice their
clinical and decision-making skills. Additionally, students are able to practice psychomotor
skills and are able to develop confidence, self-efficacy, and critical thinking skills (Cant &
Cooper, 2017).

High fidelity mannequins, capable of realistic physiological responses to nursing stu-
dents’ actions, are useful for complex patient care and emergency team scenarios (Morton
etal., 2019). While low-fidelity mannequins and partial task simulators (e.g., hands or arms)
are mainly used to acquire relevant psychomotor skills, such as CPR skills or intravenous
catheterization (Koukourikos et al., 2021; Watson et al., 2021). Standardized patients,
actors, or volunteers playing the role of patients or family members behaving in
a particular way, are often used for role-play scenarios when realist clinical interaction is
required such as in communication or scribed case scenarios (Koukourikos et al., 2021).

High fidelity simulation

The use of HFS has become embedded in clinical teaching over the past few years (Nash &
Harvey, 2017). It offers staff and students the opportunity to improve clinical competencies
both technical and non-technical in a safe realistic environment (Morton et al., 2019). These
skills which are deemed essential during emergency management of critically ill children
require high levels of competency. HFS provides an environment with a high level of
accuracy and clinical reality (Watson et al., 2021). It allows participants the opportunity
to put skills attained in classrooms into practice using a team approach, thus aiding the
translation of knowledge from theory to practice (Weiler et al., 2018).

By using HFS, students can enhance non-technical skills required as part of multi-
disciplinary team management of medical emergencies (Brohard et al., 2021). These include
critical thinking, problem solving, and high-level communication skills (Hallin et al., 2016).
By allowing students to initiate interventions, the facilitator can trigger realistic clinical
responses to these interventions, allowing students to receive immediate feedback on their
actions. HFS with good reflective feedback assists the transition from students to qualified
nurses by encouraging independency and to assume the roles of responsibility (Watson
et al., 2021). Morton et al. (2019) states that repeated HFS increases confidence levels and
improve resuscitation skills.

Low fidelity simulation

Nursing requires cognitive and psychomotor skills to become proficient in their profession
(Morgaonkar et al., 2017). LFS can assist in delivering this practical education where nurses
have an opportunity to master teamwork and communication skills (Pollard & Wild, 2014).
Simulation bridges the gap between theory and practice gap giving the nurse the opportu-
nity to practice and master skills prior to real clinical situations (Ummu, 2019). In this
scenario where pre- and post-operative care was the lesson, LFS facilitated the nurse to
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practice nursing care, bringing the journey of the surgical patient to life. LFS has a very
valuable place in education as it allows the student to learn at their own pace facilitating
practice in a safe environment with no risk to the patient (Garner et al., 2018). Massoth et al.
(2019) found that confidence, skills, and knowledge increased equally in LFS, which differed
in that the students that used HFS were overconfident with no increase in knowledge and
skill. Regarding retention of knowledge, Angelina et al. (2021) established that skills were
highly retained after 6 months post a LFS on an obstetrics scenario.

From a cost-effective perspective LFS is preferable (Meska et al., 2016). Mannikins are
less expensive than those for high fidelity simulation. LES requires less facilitators also as
there is less technology to contend with (Tjoflat et al., 2017). The facilitator sets the scene
and can be accessible if support is required throughout the simulation. However, debriefing
requires the same number of facilitators as HFS. In addition to the cost-effectiveness
element manikins are easily transportable to satellite centers for training, making it more
accessible for students to practice in hospital or university campus (Hart et al., 2017). LES is
suited as a teaching strategy for specific non-technical nursing skills whilst delivering
knowledge at a controlled pace in real time, and thus was selected for one of the simulation
scenarios.

Aim

This research aimed to evaluate two simulation scenarios, using low-fidelity and high-
fidelity mannequins for children’s undergraduate nursing students as part of a children’s
nursing module preparing them for internship practice placement.

The objectives were to understand student engagement and perceived learning with the
simulations.

Methodology
Methods

This mixed-methods evaluation survey of students was conducted in one School of
Nursing in a HEI in Ireland in the academic year 2021-2022. A simulated learning
package was created using a partnership approach with members from the Higher
Education Institute and the clinical learning site. Pre-learning work for these simula-
tions included learning resources and a video created by the staff in the HEI and the
clinical site. All 4™ year undergraduate nursing students on a BSc Children’s & General
Nursing programme were potential participants in this study (n=39). An ethical
exemption was granted for this evaluation, as within the HEI specific educational
practices, such as this evaluation, are situated in the category of ethical exemptions.
This was evaluated using an anonymous, online questionnaire with 17 student
responses. Questionnaires were utilized as the evaluation tool and were distributed
using an online platform after the simulation sessions. The anonymous questionnaire
was designed to elicit information on the participants’ views of the learning support
package they received prior to the simulation sessions and were anonymously coded.
The participants’ overall experience of the teaching session in relation to decision-
making skills, knowledge gained, confidence building, and whether it was a valuable
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experience in comparison to other methods including lectures and role-plays were
evaluated.

These students had not had simulations incorporated earlier into their training program
due to resource constraints and restrictions within the curriculum planning. Going forward,
simulations will now be incorporated earlier into this nursing program. For the purposes of
these simulations, both HFS and LFS were utilized as teaching methods for differing
scenarios on different days. HFS was used for a scenario on a deteriorating 6-month-old
baby admitted to the ward with bronchiolitis and having apneic episodes. Vital signs were
provided for the baby on handover from the emergency department, and half an hour later
the baby deteriorated quickly with additional vital signs provided. LFS was utilized for
a pre- and post-operative simulation scenario of a 4-week-old infant undergoing
a pyloromyotomy. The two infants were representative of different ethnic origins to
represent EDI within the clinical setting. The students were provided with a scenario of
receiving handover of the infant after a night shift, with an anxious mother in attendance.
The students had to prepare the infant for theater and complete the post-operative journey
afterward. There was a maximum of 10 students in each simulation lab, with the group split
in two. One group of students went first, carrying out the simulation, and the second group
observed the simulation. The second group then repeated the same simulation after
a debriefing session, reflecting on what occurred in the first simulation. As this was the
students first time participating in simulations, the facilitators opted to debrief after the first
simulation, before the next simulation occurred to maximize learning for the students.

The facilitators were registered nurses, with two facilitators having specific further education
completed in simulation-based training and education. The facilitators comprised of staff in the
HEI alongside those from the clinical partner sites. The students were asked for confidentiality
within the sessions, to protect the integrity of the scenarios for the next group. There was limited
time between group transitions, which also minimized the risk of specific details being shared.
A limitation to this simulations setting was repeating the same simulation. This was due to time
and resource constraints from the facilitator’s perspectives. When planning future simulations,
the facilitators aim to create a variety of simulations and use different simulations for each
group.

Participants were informed via the questionnaire that participation was voluntary, and
the participants had to consent to participate before proceeding with the questionnaire. The
questionnaire included five statements, with an additional six in an open-ended comments
section. Participants were asked to indicate their level of agreement on a 5-point Likert scale
ranging from Strongly Agree to Strongly Disagree. In total, 17 questionnaires were returned,
representing a 43.5% of the total number distributed. Although the authors recognize this as
a limitation that over half of the students did not participate in this evaluation. Findings
from the closed Likert-style questions are reported first, followed by a discussion with the
responses to the questions posed in the open responses section of the questionnaire.

Findings

Participants were asked to indicate their views in relation to the pre-learning
materials provided for the medical simulation and the overall usefulness of the
medical simulation. The medical simulation referred to the care of a child with
a medical condition, e.g., bronchiolitis, as opposed to those requiring a surgical
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intervention. The question asked and the responses given in relation to this question
are seen in Table 1.

Participants were asked to indicate their views in relation to the pre-learning materials
provided for the surgical simulation and the overall usefulness of the surgical simulation
(Table 2).

Participants were asked to indicate their views in relation to the sample simulation video
that was created with members from the Higher Education Institute and the clinical
learning site (Table 3). The students reported on the beneficial use of the pre-learning
materials in preparation for the simulations. One student reported feeling an additional
surgical scenario learning video would be useful as they did not have experience of working
on a surgical ward.

Open-ended questions
Participants were invited to add comments about six areas, including what they
found useful, recommendations to improve future simulations and any additional
comments.

Participants reported benefits to the simulations as a chance to practice in a clinical
setting, being helpful for clinical placement, encouraging critical thinking, whilst improving
communication among peers and being an opportunity to learn:

To see how much I actually knew/didn’t know and what I would do in that situation. It really
makes you think and it’s a great way to learn and remember the information.

Table 1. Overall views relating to the medical simulation.

Neither
Overall views relating to the ~ Strongly Somewhat  agree nor Strongly
medical simulation agree agree disagree Somewhat disagree disagree
| found the pre-simulation 72.7% 18.2% 9.1%*
learner materials beneficial *These students commented that
for the medical simulation. they did not complete the pre-

learning material. No reasons were
provided as to why.
| found this medical 100%
simulation useful.

Table 2. Overall views relating to the surgical simulation.

Strongly Somewhat  Neither agree Somewhat Strongly
Overall views relating to the surgical simulation  agree agree nor disagree disagree disagree
| found the pre-simulation learner materials 77.8% 22.2%
beneficial for the surgical simulation.
| found this surgical simulation useful. 100%

Table 3. Overall views relating to the simulation sample video.

Overall views relating to the simulation  Strongly ~Somewhat  Neither agree nor Somewhat Strongly
sample video agree agree disagree disagree disagree
| found the simulation sample video 72.7% 27.3%

useful.
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Many positives were associated with both the HFS and LFS including the applicability to
practice, provide opportunities for critical thinking and role-playing different roles within
the scenario:

Being in the lab doing the simulation in person, role playing the different roles in the scenario,
getting used to using all the documentation in person that we will use on placement.

It makes you consider what actually needs to be done in that situation and it makes you realize
how much you didn’t know. Very practical and a great way to learn.

Students enjoyed having two groups within the one simulation session, as it provided them
with additional learning opportunities and a chance to learn from their mistakes, with one
student reporting within the HFS feeling at ease that they:

weren’t expected to perform the simulation perfectly - The structure of having one group carry
out the role play first, and then a second group to do it after talking through the scenario - I felt
we were wanted to contribute to the session, and I enjoyed talking through everything and
giving our opinions.

With other students reporting gaining support and help from their peers, whilst practicing
in a hands-on environment:

It was great to actually have to take part and not watch/listen to someone else carrying out an
example etc, I liked when we were stopped during the simulation and advice/feedback was
given, it was great that the environment was made feel realistic etc. I found the simulation to be
a brilliant learning experience, much more beneficial than listening to a power point presenta-
tion on how to do something.

Similar findings were expressed with the LFS:

I learned a lot about being responsible for a surgical patient. I found it very applicable to
practice. I learned from my own and other’s mistakes.

Conversations were open so we could ask questions if we needed to ... We could draw on what
the other group did to enhance our learning.

No students reported any negative feedback on the simulations. There was an overwhelming
consensus that all students wanted more simulations, both HFS and LFS, throughout their
course with one student stating “more sims would be more beneficial like multi organ failure,
sepsis, respiratory arrest, these sims really helped with my confidence dealing with some aspects of
nursing care but more labs would enhance my confidence and learning” and another student
reported wanting “more simulations in the future as I found I learnt a lot from the practical labs”.
Students reported not wanting to change anything, other than wanting to explore additional
scenarios in addition to the two that were carried out. Other words used by the participants to
describe the simulations are highlighted in Figure 1.

Students were asked for suggestions to improve future simulations and some of these are
highlighted in Figure 2. The overall feedback was that students wanted more simulations
across all stages of their nursing programme.

Discussion

All students reported the use of the simulations, including the pre-simulation video as
beneficial to enhance their learning and to prepare them for internship. During internship
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"I remember more by doing
. things in person rather than
online. It was realistic to
being in the clinical
environment." HFS

"I thought this was a great
experience and so helpful |
just wish we had been doing
this since first year!" LFS

"I enjoyed this simulation'
HFS

"I enjoyed all aspects of the
medical simulation, and
appreciated that there was 2
groups to experience the sim
so that we could all learn from
eachother" HFS

"I enjoyed revising.
[Facilitator name] was
efficient with the learning.
| will definitely remember
the simulation." LFS

"It was structured really
well"

"It was very good" LFS

Personally, | am entering fourth year
hospital placements without any
experience in certain areas of
children's nursing eg. baby ward. |
feel in these situations, simulations
can provide some experience for me
so | don't feel completely lost for my
fourth year placements, as | feel
there will be certain expectations for
me as a fourth year student." LFS

"I appreciate the incorporation
of simulations into our course, |
find them to be very beneficial
to my learning and help me
practice my skills. The realistic
simulation doll is also a great
addition to the skills labs!" HFS

Figure 1. Participants’ descriptions of the simulations.

"Good length, would like
more simulations in the
future as | found | learnt a lot
from the practical labs"

"I would love if we had been doing
this since first year as | am more
comfortable and confident in the

areas covered in the sim now."

"More simulations in person. |
like online stuff but | forget it
very quickly compared to in
person learning."

"Maybe less reading material
before the simulation, it was
useful but some of it was
repetitive."

"Potentially incoporate a simulation into
the assessment of the module...,divide
the class into groups at the beginning of
the semester and release 3 or 4 possible
scenarios that they could be assessed on
and give them a few weeks to prepare
them. Then the day of the assessment
could be like an OSCE..."

"More time to go
through checklists and
documentation."

"I think allowing us to complete
the entire simulation and then
going back over mistakes would
be beneficial rather than
stopping and starting."

"I would like to have had more
of these scenarios throughout
the different stages of the
degree."

"I would have loved if simulations were
an aspect of my learning over stage 1,2
and 3. | left the simulations feeling like |
learned so much, and feeling a little
more comfortable thinking about
working in the clinical environment
again."

Figure 2. Participants’ suggestions for improvements of future simulations.
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placement, the students are expected to work within their hospital as a member of the
nursing team and take responsibility for a patient caseload (Ahanchian et al., 2017). The
transition process from student nurse to qualified nurse can be a complex experience
(Bartley & Huntley-Moore, 2021) and stressful for many students (Edwards et al., 2015;
Van Rooyen et al,, 2019).

These two simulation sessions gave students the opportunity to become aware of various
team roles and their responsibilities within clinical scenarios. Several students commented
positively on this in the evaluation quoting they found “role playing the different roles in the
scenario” as useful. The overall feedback from the students was positive, with students
requesting “more simulations like this.” Over half of the students reported wanting to
incorporate simulations into their assessments, with students indicating it was a positive
way to demonstrate their clinical skills and critical thinking, in comparison to written
assignments or exams.

The students underwent a pre-briefing and debriefing session before and after each
simulation session, with students reporting these sessions were helpful in integrating the
theory and practice aspects of the simulation, whilst also providing an opportunity to reflect
on their experiences. Debriefing is reported as an essential component of simulation which
was evident in this study (INACSL Standards Committee et al. 2021; Sahin & Basak, 2021;
Schober et al., 2019). In addition, reflection is a critical component to the simulation
debriefing sessions (Krogh et al., 2016). Students were encouraged to reflect on the positive
experiences of their individual and team performance post simulation and on aspects that
could be improved on for future practices. Teaching and clinical staff who conducted the
debriefing sessions with the students found it a positive exercise. However, the introduction
of a reflective modelfor example, Gibbs (1988) could be implemented for future debriefing
sessions, which would provide more structured, deeper reflection, and discussion.

Johnson (2019) suggests that in HFS, the observers can achieve better learning outcomes
than participants, which was observed during the study conducted. In an era of staff
shortages and increased clinical acuity, the transition from student to staff nurse can be
highly stressful (Watson et al., 2021). The use of HFS allowed the team to recreate highly
stressful clinical situations, thus allowing students to assume pivotal team roles to manage
these complex situations thus improving critical thinking and situational awareness (Weiler
et al., 2018). The team consisted of 4-5 nursing students, who each had a different role to
play including a newly qualified nurse, an internship student nurse, and a parent. Each
student was briefed by a facilitator regarding their role before the simulation commenced.
HES offers a higher level of reality by incorporating a team approach into sims so that all
members of the team must be cognizant of the need for good communication and team-
work. Weiler et al. (2018) also state that the use of HFS can elicit “real life” psychological
responses from students, thereby adding to the sense of reality.

Prior to both simulations, the students had pre-learning material to complete. This
pre-learning material included watching the simulation video created by the clinical and
HEI staff, reading relevant articles, and resource materials. The students were strongly
encouraged to complete this pre-learning material. However, some students admitted
they did not complete this due to personal circumstances including lack of time and
family commitments. These students continued to participate in the simulations.
Immediately prior to the LFS the students had a briefing of the capabilities of the low
fidelity mannikin including the limitations, which was important to prepare the student
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for the simulation (Tjoflat et al., 2017). LFS encourages critical thinking as the student is
required to ask questions without being prompted by an alarming monitor in high-
fidelity simulation (Tjoflat et al., 2017). The HFS had an added level of complexity and
included additional features including crying, coughing, changing in respiratory rate and
rhythm.

Students in this study had never experienced simulation-based teaching before.
Although the students expressed, they were nervous and anxious at the beginning of
the simulation sessions, the overall feedback was these simulations were very beneficial
for students and they wish to have simulations as a form of teaching methods across the
years “I would like to have had a more of these scenarios throughout the different stages of
the degree”.

These findings are consistent with the literature on LFS, with Scott and Gartner
(2019) reporting that LFS provides proven effective learning, Pollard and Wild (2014)
highlighting that LFS has a place in education when teaching non-technical skills, for
example communication and team dynamics and Findik et al. (2019) finding LFS is
a very beneficial learning method for nursing students. The students reported similar
findings with the LFS.

Benefits to using LFS include being very accessible and inexpensive (Meska et al., 2016).
It is easy to take the low fidelity mannikin to different skills sites reducing the risk of
damaging the mannikin (Sarmah et al., 2017). A facilitator equipped with the knowledge of
scenarios that can occur in real life can make the learning experience interesting which in
turn creates learning for the student. A little action or drama can add to the teaching and
learning experience too and may even add some humor (Arveklev et al., 2015). Setting the
scene is also very important with LFS (Nestel et al., 2019). Within this LES the facilitator
conveyed gentleness and care toward the mannikin to help promote a real-life experience.
This LFS proved to be a beneficial exercise for the pre-operative and post-operative scenario
as there was less distraction from the high-tech element of high fidelity and focused on the
care of preparing an infant for surgery using the pre-operative checklist finding the
identification band was incorrect or the blood results were not all present as per guidelines
for a child undergoing a pyloromyotomy. This facilitated the thought process and action in
how to rectify those real situations. LFS also involves creativity as Hart et al. (2017)
demonstrates and acting skills from the facilitator and students makes the learning experi-
ence more real, leading to deeper learning. Introducing the unexpected by stepping in and
demonstrating the infant in pain and the student being the “insistent” recovery nurse that
wants to move the patient to the ward presented a learning opportunity and a time to
explore solutions while again advocating for the infant.

In the LFS, the infant had an NG, and it was interesting that some students did not
remark on this. This presented another learning opportunity, and it was evident that some
students were not familiar with the care of the child with pyloric stenosis. The students were
taught now of the importance of following this up when accepting care from the registered
nurse working in recovery. Reminding the learner about the importance of asking questions
and knowing what your responsibilities are when accepting patient care at any stage of your
professional career. This taught the students the importance of working within their Scope
of Practice NMBI (2015) and following The Code of Professional Conduct and Ethics
Professional Guidance NMBI (2021) and most importantly advocating for their patient
which is always paramount in their practice.
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Recommendations/Implications for practice

¢ Following these simulations, the authors discovered HES and LFS both have a place in
simulation, depending on the clinical scenarios to be explored.

e The findings from this study present a platform to provide a basis for more simulations
across an undergraduate nursing programme.

¢ Students reported learning by observing their peers participating in simulations. They
reflected on the importance of learning as observers, rather than actively participating
in the simulation. This is crucial to the development of further simulations and the
unique learning obtained from the observers. The use of a simulation video created in
collaboration between the HEI and clinical site was an additional benefit for the
students in their pre-simulation phase. The use of this video showed best practice
and allowed the students to learn within a safe, controlled environment.

Conclusion

These simulation experiences were very rewarding for the students and beneficial for their
learning. The simulation experiences allowed students to develop their critical thinking
skills, integrate theory and practice, and critically reflect on their performance both indi-
vidually and as part of a team, whilst in a safe, supportive environment. The use of low-
fidelity and high-fidelity mannequins enhanced their learning process, depending on the
scenario. Students recommended implementing further simulations throughout their pro-
gramme to enhance their learning experiences. The findings of this evaluation can provide
some guidance to aid future development of interactive simulations in preparing students
for practice placements.
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