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Abstract

This literature review primarily aims to explore and synthesise the previous
studies in simulation education research conducted over the past five years
related to the effects of simulation training on the self-efficacy of undergra-
duate pre-registration nursing students. The second aim of this study is to
explore additional outcome variables that were examined in the previous stu-
dies. Five electronic databases were searched systematically. These databases
were MEDLINE, CINAHL Plus, Scopus, Embase and PsycINFO. The PICO
model was employed to identify the search terms, with a thesaurus being used
to provide synonyms. Reference lists of relevant articles were examined and
hand searches of journals were also undertaken. The quality of each study was
assessed using the Simulation Research Rubric (SRR). A total of 11 studies
were included. All studies explored the impact of simulation education on
undergraduate pre-registration nursing. Six studies explored nursing stu-
dents’ competence and performance and two papers examined their critical
thinking. Problem solving, learning motivation, communication skills and
knowledge acquisition were examined once. The majority of studies indicated
that simulation training has a positive impact on pre-registration nursing
students’ self-efficacy and other outcome variables. Furthermore, the study
results indicate that simulation training is more dependable than traditional
training, and students were extremely satisfied with the simulation training.
However, most of the studies included in this review had several gaps, in-
cluding study design, sample size and dissimilarities between the scales used.
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Further research with large samples, reliable and valid instruments, and out-
comes measures (such as critical thinking and transferability of skills) is re-
quired to provide better insight into the effectiveness of simulation in under-
graduate nursing education.
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1. Background

In the globalization era, education plays a crucial role. Education is experiencing
increasing competition. Thus, universities and colleges need to add value to com-
pete with one another and win the competition. To accomplish this objective,
they must increase their abilities to meet society’s expectations regarding formal
education [1]. However, nursing education involves clinical instruction as well
as classroom lectures, and the ultimate objective is to help students apply the
knowledge they have acquired in the classroom to clinical practice. Consequent-
ly, facilitators must provide sufficient clinical experience to students [2]. Due to
the short duration of clinical placements, however, students are limited in their
opportunities to obtain clinical experience with real patients [3]. In simulation-
based clinical education, nursing students are given real-life situational experiences
and are given an opportunity to practice their clinical and decision-making skills
without detriment to the patient’s wellbeing [4].

The Nursing and Midwifery Council (NMC) announced in 2007 that simu-
lated educational opportunities have been integrated into more than 40 pre-
registration undergraduate nursing education programmes in the United King-
dom. The mandatory 2300 direct clinical hours of practice can be completed
by completing a maximum of 300 hours of simulated practice, which will be
carried out in a designated simulated learning environment [5]. It was further
explained by NMC in 2007 that simulation could not substitute clinical prac-
tice, but rather could complement it, and that simulation within the confines
of a designated clinical training suite or a clinical laboratory setting provided a
controlled environment in which clinical skills may be enhanced [5]. Recently,
as a result of ongoing clinical practice constraints caused by the onset of the
COVID-19 pandemic in 2021, the NMC has announced details of an updated
policy to support nursing students in achieving the required competencies for
registration [6]. All nursing students who are studying at an approved educa-
tion institution will be able to substitute up to 300 hours of clinical practice
with simulation activities [6]. Therefore, simulation has a significant role to
play in nursing education.

Simulation is an evidence-based teaching and learning method that replicates
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actual situations, thus allowing trainees to implement skills and gain knowledge
actively [7]. It is a teaching technique that allows students to experience the real
dimensions of future work in a professional capacity; consequently, they can be
more rapidly assimilated into the human resources of the health care sector [8].
Simulation is commonplace in nurse training and entails students using know-
ledge and applying skills in well-coordinated and monitored environments to get
constructive feedback [9]. Students repeat tasks often and get immediate feed-
back to further improve the skills necessary to deliver patient care effectively.
Pre-clinical simulated patient scenarios effectively identify students’ capacity to
make decisions and use skills; it also arouses their learning commitment and
motivation [10]. Moreover, simulation helps students improve their motor skills
and perform tasks intuitively [11].

Simulation education became important in nursing education as there was a
noticeable lack of coordination between theory and practice. The disconnection
between theory and reality makes learning difficult, and poor knowledge of
nursing terminologies and concepts impact professional integration [8]. There-
fore, simulation becomes the solution to the challenge of difficulties in practical-
ly implementing theoretical knowledge, as nursing theory is harmoniously linked
to practical skills [8]. The simulation presents opportunities for nurses to im-
prove their abilities and skills, as both rare and frequent clinical events can be
replicated realistically as often as needed [9]. In addition, students can commit
every possible error without harming actual patients [9] [12]. Simulation is ap-
plied as a replicable teaching tool to teach university nursing students about pa-
tient care.

Applying clinical skills enhances self-efficacy. Self-efficacy helps students con-
vert the informational content acquired in the simulation scenarios to actual
care settings [13]. Bandura’s [14] social cognitive theory identifies self-efficacy as
the belief in self to execute the approaches needed to achieve anticipated goals.
As nurse students practice through simulation and get constructive feedback,
they acquire experience and enhance decision-making to achieve higher expert
levels [15]. High self-efficacy is associated with a stronger commitment for nurses
to use their clinical skills, meet their clinical objectives and overcome challeng-
ing situations more easily [16]. Proficiency in novel skills and experiencing vic-
tory during performance greatly influence self-efficacy.

The self-efficacy theory ascertains that the dynamics that affect behaviour are
rooted in the conviction that the person can achieve that behaviour [17]. Indi-
viduals will choose to partake in activities in which they are sure they can suc-
ceed and will avoid those in which they may fail. Confidence is crucial in nursing
school, where learning relies on overcoming various doubt-propagating motiva-
tional, social and intellectual encounters [17]. Subsequently, studies on the per-
ceptions of self-efficacy among health professional students propagate know-
ledge about their choices, persistence, efforts and ability to improve instructional

practice [18].
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2. Aim, Objectives and Research Questions

This literature review primarily aims to explore and synthesise the studies in si-
mulation education research conducted over the past five years related to the ef-
fects of simulation training on the self-efficacy of undergraduate pre-registration
nursing students. The second aim of this study is to explore additional outcome
variables that were examined with self-efficacy in the previous studies.

The current review is designed to address three research questions:

1) Does simulation education positively influence the self-efficacy of pre-regis-
tration nursing students?

2) How useful is simulation education compared to other teaching methods to
instruct undergraduate pre-registration nursing students?

3) In addition to self-efficacy, which other outcomes have been explored in

the studies included in the review?

3. Methods and Procedures

The present review follows the criteria of Boland et al [19], using a ten-stage
process to frame the review, wherein searching and screening were performed as
per PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-
Analysis) [20]. Moreover, to create a research topic that is both clear and ans-
werable, it is advised that using a model such as PICOS, SPIDER, PICOSS or
PICO would be beneficial [21] [22]. The PICO model seemed to be the most
suitable since the purpose of this review is to explore the effect of simulation
education on undergraduate pre-registration nursing students’ self-efficacy. This
approach enables researchers to specify the study’s purpose as per the following
elements: population, intervention, comparison and result [19]. Then, the PICO
format can be arranged into a study question.

P—the research population comprises undergraduate pre-registration nurs-
ing students.

I—the intervention under study is simulation training/simulation education.

C—the study compares students’ self-efficacy scores, pre-intervention and post-
intervention, using simulation target skills, the simulation training method and
other training approaches.

O—the outcome refers to the changes in the self-efficacy of the students’ skills

in different settings.

3.1. Search Methods

An initial literature search was conducted with assistance from the school libra-
rian. Nonetheless, the PICO model was initially used to identify search terms.
Once the initial search terms were identified, a two-stage search procedure was
employed: the first stage comprised a search on the MEDLINE database using
the library of Queen’s University Belfast to identify medical subject headings
(MeSH); the second stage comprised a search on the CINAHL Plus, Scopus,
PsycINFO and Embase databases, as suggested by the school librarian, to estab-
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lish their suitability to supply a broad range of literature in the areas of nursing
and other health fields. The keywords identified by the thesaurus and the MeSH
terms were searched in all the databases. These keywords were combined using
truncation and Boolean logic, such as OR and (Table 1). An illustration of the
truncation and Boolean logic and search terms that were used: “simulation edu-
cation” or “simulation training” and “undergraduate” or “baccalaureate” or
“pre-registration” and “nurse*” and “self-efficacy”. Lastly, recent studies and re-

views were also searched for eligible papers that may have been missed.

3.2. Inclusion/Exclusion Criteria

The exclusion and inclusion criteria were used while reviewing all papers included
in this study. The exact criteria are listed below.

Types of studies

Different types of studies were included in the review, ranging from quantita-
tive studies (experimental or quasi-experimental) to qualitative studies and those
with a mixed methods approach. Only English and Arabic full-text articles pub-
lished between 2016 and 2021 were included in the present review. The aim was
to locate the most current simulation education research papers. However, case
studies, case reports, commentaries, case control studies, pilot studies, opinions,
conference proceedings, editorials, and review articles were excluded from this
review.

Types of participants

The review included only studies that involved undergraduate pre-registration
nursing students of any level or discipline, regardless of variables such as gender,
nationality and age. This is because undergraduate baccalaureate nursing stu-
dents are different from diploma and associate degree nursing students [23].
Hence, studies that involved undergraduate students from associate degree or
diploma nursing programmes were not considered. However, research that in-
volved students from other health care fields such as occupational therapists,
respiratory therapists, physical therapists and medicine was excluded from the
review. Studies that involved newly graduated, post-registration or post-graduate
students were also excluded.

Types of intervention

Studies that involved simulation education using role play, mannequins or
standardised patients were eligible for inclusion. Hence, the terms “high-fidelity
patient simulations”, “low-fidelity models” and “medium-fidelity mannequins”,
role player and live actor were included in the review. Simulation training that
was not performed in real time, such as paper-based activities, virtual reality tasks,
online simulations or video recordings, were not eligible for inclusion.

Types of outcome measure

Papers pertaining to research that were designed to evaluate the manner in
which simulation training impacts self-efficacy amongst undergraduate and

pre-registration nursing students were acceptable for inclusion in the review.
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Table 1. Boolean operator search.

Baccalaureate OR undergraduate OR “pre-registration” student

AND nurse*
AND “simulation education” OR “simulation training”
AND self-efficacy

However, papers that failed to emphasise the influence of simulation training on
self-efficacy were omitted. The present review included papers that focused on

relationships between self-efficacy and other competencies.

3.3. Search Outcomes

The evidence-based items that were encompassed within PRISMA were used in
the literature review. Hence, all stages were performed in accordance with these
items. The database searches were performed over the period 28 June 2021 to 4
July 2021. In addition, the search process was repeated in January 2022 in order
to locate any new publications. The resultant sample comprised 214 potential
papers. After the removal of duplicates, 142 papers remained. A subsequent re-
view of the titles and abstracts was conducted, during which 108 papers were
found to be irrelevant; 34 relevant papers remained. The next stage was to read
the full text of each paper, after which the total number of papers was reduced to
11. The shortlisting process is presented in Figure 1. It should be noted that the
search was conducted by one reviewer. However, the search strategy and the pa-
pers found were reviewed, discussed and agreed with the supervision team.

3.4. Data Extraction and Synthesis

To identify information related to the question of the review, a data extraction
form has been developed in accordance with proposed guidelines for systematic
reviews [19]. A single independent reviewer extracted the data using a standard
form containing the following details: 1) author/year/location; 2) method and
research design/sample method/participant/setting; 3) study aims; 4) outcome
(measure)/instruments/intervention; 5) results. The data obtained from all quan-
titative studies were depicted in a narrative form.

By synthesising data, researchers can identify patterns in the data, as well as
combine the findings into an overall conclusion that provides readers with in-
formation about whether a particular intervention is effective on average [21].
However, statistical analysis of the results could not be achieved due to the dif-
ferences between the instruments and outcomes used in the included studies. In
the absence of complete reporting of the mean and standard deviation for com-
parable results, a meta-analysis could not be conducted [19]. Thus, the findings
have been summarised narratively to describe 1) the differences and similarities
of the types of simulation training and the instruments that were used; 2) the
methods utilised and their effects on studies and study outcomes; and 3) the

characteristics of the interventions and their impact on the study outcomes.
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Figure 1. PRISMA flow diagram (Moher et al, 2009).

4. Findings
4.1. Origin of the Studies

The studies included in this systematic review were published between the years
2016 and 2021. Additionally, they were conducted in seven different locations.
Appendix 1 presents a summary of relevant information about the 11 included
studies: four were conducted in South Korea [24] [25] [26] [27] two were con-
ducted in Turkey [28] [29]; and one each in Saudi Arabia [31], Hong Kong [31],
the United States [32], Taiwan [33] and Denmark [34]. Finally, the number of
participants in the included studies ranged from 44 to 255 and all of the studies

used quantitative methodology.

4.2. Simulation Types

The included studies used a variety of simulation methods; the most frequently
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used were high-fidelity simulations, which were used in five studies [24] [25]
[27] [32] [33]. Some of the studies combined high-fidelity simulations with oth-
er forms of simulations. For example, the study conducted by Kim [24] used
both high-fidelity simulations and role play simulations. Park et al [25] com-
bined high-fidelity models with low-fidelity simulations. Mohamed and Fa-
shafsheh [30] employed a moderate-fidelity medical and critical simulator. In
contrast, role play simulations were employed in three studies [24] [31] [34].
Two studies employed standardised patients [28] [31], one of which combined it
with role play [31]. Lastly, mannequin type was not identified in two of the stu-
dies [26] [29].

4.3. Simulation Scenarios

The scenarios used in simulation training vary significantly in terms of objective
and content. The majority of studies focused on the theme of acute care nursing
[4] [25] [26] [27] [30] [33] [34]. Cardiac arrest was an implemented scenario in
three of the studies [4] [26] [34]. Whereas other scenarios varied, such as in
Kim’s [24] study, the simulation scenarios focused on simulations pertaining to
appropriate defibrillator use and cardiac rhythm confirmation. In the study by
Hung et al [33], scenarios included cardiogenic shock arising from acute myo-
cardial infarction, aggravated chronic obstructive pulmonary disease (COPD)
combined with respiratory failure, and gunshot trauma. Additionally, in the re-
search conducted by Park ef al [25], the simulation scenario was about chest
pain and dyspnoea, while Jorgensen et al [34] implemented acute abdominal
pain, trauma, acute breathing problems and changes in levels of consciousness
scenarios in the intervention group .

A second group of scenarios that was used pertained to paediatric care. Both
Arslan et al. [29] and Al Gharibi et al. [32] conducted research in the area of si-
mulation training: the former involved the administration of paediatric medi-
cine, paediatric assessment, anthropometric measurement and vital signs, whe-
reas the latter’s study concerned the acute pneumonia and post-partum haemorr-
hage in paediatric settings. However, only one study [30] included two scenarios
from different branches, which were medical-surgical nursing and critical care
nursing, wherein the scenarios concerned ECG, blood transfusion, intravenous
injections, oxygen therapy, wound care, stoma care, and Ryle tube insertion and
removal.

The scenario topic in two of the papers did not reveal what branch of nursing
care would be involved. However, one of them was about first-year students. The
scenarios were related to body mechanics, effective patient transfer and success-
ful patient communication [28]. The other study’s topic evaluated an adverse
event in two scenarios: inaccurate urinary catheter removal and specimen loss
[31].

4.4. Period and Duration

The simulation durations and number of training sessions varied between stu-
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dies. Some studies conducted simulations in several sessions, while others con-
ducted the simulation training on a weekly basis for a specific period of time.
However, most of the studies used sessions to perform simulation training,
ranging from one to 13 sessions [24] [31] [32] [33] [34]. In the United States, Al
Gharibi et al [32] conducted a repeated measurement study that included a
maximum of 13 simulation sessions, with each session lasting for nearly three
hours. However, other studies involved fewer than three sessions, such as one
conducted in Taiwan by Hung et al [33] that involved three sessions, each of
which lasted for 75 minutes in different weeks. Two studies used just two si-
mulation training sessions: Kim’s [24] study in South Korea, which used two
three-hour sessions in ten days; and a study conducted by Jorgensen et al [34] in
Denmark, which used a two-day simulation training session. Lastly, Yeung [31]
conducted a study in Hong Kong comprising one session that lasted for just two
hours.

The other studies conducted simulation training on a weekly basis for speci-
fied durations of time [26] [27] [28] [29] [30]. For example, in a study conducted
in South Korea, simulation training was implemented once a week for two hours
each for a total of 16 weeks, amounting to a total of 32 hours - the longest period
of training among the studies reviewed [27]. In a study conducted in Turkey,
simulation training was conducted for four weeks, which is less, but had long
training hours at 12 hours per week, giving a total of 48 hours of simulation-
based training [29]. The rest of the studies were shorter periods of weeks and
hours of simulation training. For example, in a study conducted in Saudi Ara-
bia, the researcher conducted simulation training for 16 hours a week for three
weeks during the course [30]. In a study conducted in South Korea, the session
was conducted on a daily basis for two weeks of two-hour simulation-based re-
suscitation training [26].

However, only two studies reported the time simulation training without cla-
rifying the period or weeks of the training: a 20-hour study conducted in Turkey
[28]; and one in South Korea involving 30 hours of simulation-based training
[25].

4.5. Methodological Quality Assessment

A single author evaluated the quality of the reviewed studies independently by
using the SRR [35]. Nevertheless, it has been suggested that assessing the quality
of the evaluation should be conducted by more than one person in order to ve-
rify the findings [21]. Therefore, this issue may be recognised as a shortcoming
of this study, and it is discussed within the limitations section of the paper.
However, the quality scores of experimental and quasi-experimental studies in
this review were good to very good and ranged from 64% to 88% out of a possi-
ble score of 100%. All 11 studies reviewed had several methodological issues
(Appendix 2). In quasi-experimental studies, the most common flaws were the
absence of a control group, a small sample size, a lack of control over external

factors, and a short follow-up period. In the case of experimental studies, they
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frequently suffered from inadequate blinding, particularly from outcome evalu-
ators, which was the most common shortcoming. Notably, experimental studies
scored lower than some pre-test-post-test quasi-experimental studies (Appendix
2). Further, since this review was focused on simulation-based training, a specif-
ic appraisal tool was necessary to assess the simulation studies. Therefore, there
are many papers that have issues relating to aspects of simulations, such as de-
velopment of simulation scenarios, which have not been discussed correctly.
Another limitation relates to debriefing, which has not been adequately clarified

in many papers.

4.6. Description of the Main Results

This systematic review has centred on self-efficacy among nursing students.
Thus, all the included studies had explored this area in relation to simulation
training. The majority of studies found that simulation training has a positive
effect; only one study concluded the opposite. In addition to these findings re-
lated to self-efficacy, the included studies presented interesting findings related
to other variables. Nevertheless, the result of other outcome variables in this re-
view emphasised that simulation not only increases students’ self - efficacy, but
also that there are some conclusions indicating that it can increase knowledge,
critical thinking levels, clinical nursing competence, communication, and learn-
ing motivation. Only Karabacak et al [28] suggested that simulation could re-
duce student proficiency. Nevertheless, three themes emerged from this review,
namely: 1) simulation training influences students’ attitude; 2) simulation train-
ing impacts students’ skills and knowledge; 3) nursing students’ perceptions of

simulation training and satisfaction.

4.6.1. Impact of Simulation Training on Students’ Attitude
The first theme that emerged in this literature review was the impact of simula-
tion education on nursing students’ attitude after being exposed to simulation
training. One of the characteristics of simulation is that it is commonly used to
measure attitudes such as self-efficacy [36]. As this review primarily aims to ex-
plore the impact of simulation on undergraduate pre-registration nursing stu-
dents’ self-efficacy, all the papers included examined the self-efficacy outcome.
In addition to self-efficacy, anxiety levels and learning motivation were investi-
gated once in the included studies.

Self-efficacy outcomes

The majority of simulation research included in this systematic review has
suggested that simulation training can enhance self-efficacy amongst undergra-
duate pre-registration nursing students [24] [25] [26] [27] [29]-[34]. However,
Karabacak et a/ [28] indicated that simulation training can generate negative im-
pacts on self-efficacy.

Five studies presented their findings in relation to two groups, post-testing
and pre-testing, or post-testing alone [24] [27] [29] [31] [34]. Arslan et al [29]

explored the impact of simulation-based training on the self-efficacy of third-year
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undergraduate nursing students in Turkey compared to that of students who
underwent conventional training. They concluded that students who received
simulation training (the experimental group) exhibited greater self-efficacy than
students who received traditional training (the control group) in relation to all
implementation areas. Similarly, in Denmark, Jorgensen et al [34] compared
conventional classroom lessons with classroom lessons that included simula-
tions. Thus, both the control and intervention groups attended a traditional les-
son, but the intervention group received an additional two days of simulation
training. The findings from this study showed that the students’ self-efficacy in
the intervention group was much higher as compared to the control group. Lee
et al. (2016) evaluated the manner in which a clinical reasoning module conducted
in accordance with high-fidelity simulation precepts impacted the self-efficacy of
49 senior nursing students in South Korea. Two groups were used, wherein the
control groups experienced conventional teaching methods and the experimen-
tal group experienced simulation education related to the clinical reasoning
course component. The findings showed that the experimental group exhibited
increased self-efficacy, although the difference between this group and the con-
trol group was not statistically significant.

The research conducted by Yeung [31] was slightly different wherein it com-
pared different forms of simulation training (peer role play and simulated pa-
tients) in order to ascertain their impact on the self-efficacy of 44 fourth-year
nursing students in Hong Kong in the context of adverse event disclosures. The
comparison between the baseline and the post-intervention state was greater
in the groups that experienced the simulated patient method. However, both
groups demonstrated improvements in relation to baseline levels. In contrast,
the study performed by Kim [24] compared the extent to which simulation in-
fluenced self-efficacy amongst South Korean nursing students when delivered
using two diverse teaching approaches (role playing and lectures). The finding
indicated that the use of simulation after role play was more effective than the
use of simulation after lectures in all areas, with the exception of prudence and
self-efficacy.

The remaining six studies recorded self-efficacy levels through pre-testing and
post-testing or post-testing only with no comparison group [25] [26] [27] [30]
[32] [33]. Roh et al [26] assessed the self-efficacy of 255 nursing students in
South Korea to determine the efficiency of integrated simulation-based resusci-
tation skills training paired with a clinical practicum. In comparison to the base-
line, nursing students’ self-efficacy increased significantly after completing simu-
lation-based resuscitation training. Similar results were found in a study con-
ducted in South Korea by Park ef al. (2017) to explore the impact of simulation
training in context to an integrated nursing practicum as per the Jeffries Simula-
tion Framework on students’ self-efficacy. Thus, the research concluded that
compared to the pre-test, the self-efficacy of the 69 senior Korean nursing stu-
dents participating had significantly increased following the simulation-based

practicum. In a similar vein, Mohamed and Fashafsheh [30] used moderate-fidelity
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simulations to investigate the impact of simulation-based training on 100 third-
and fourth-year undergraduate nursing students in Saudi Arabia. The study re-
vealed that the mean scores on the self-efficacy scale were elevated following the
simulation in comparison to the baseline. A study conducted by Karabacak et al
[28] investigated the manner in which simulation-based learning affected self-
efficacy among first-year nursing students in Turkey by comparing pre- and
post-simulation scores to target skills. Uniquely, the study found that the mean
self-efficacy score decreased after the simulation training compared to the pre-
simulation value [28].

Notably, two studies had repeated measurements, indicating consistent out-
comes [32] [33]. Specifically, Al Gharibi et al [32] examined the impact of re-
peated simulation training on junior and senior nursing students in the United
States by conducting 13 simulation sessions. Self-efficacy was assessed three
times throughout the 13 simulation training sessions: a pre-test, a mid-point
test and a post-test. The study indicated that self-efficacy increased when the
simulation scenario was repeated, in contrast to the self-efficacy levels reported
prior to the simulation training [32]. Similarly, Hung et al [33] conducted
three repeated simulation sessions with three unique scenarios to determine
the self-efficacy levels of Taiwanese nursing students when exposed to repeated
simulation. During the three sessions, self-efficacy was assessed four times, at
baseline and after each session. The results showed that there were statistically
significant improvements in self-efficacy scores compared to the baseline data,
although the results after the first and second scenarios did not reach statistical
significance [33].

Anxiety levels and learning motivation outcomes

An examination of anxiety levels and learning motivation outcomes was con-
ducted once. Using a two-group, quasi-experimental design, Arslan et al. [29]
evaluated anxiety traits and state anxiety levels in the two groups. They did not
find any differences between the groups in terms of state anxiety mean scores. In
the group that received simulation-based training, mean trait anxiety scores
were decreased significantly. In terms of learning motivation, based on research
conducted by Park ef al [25], the study compared the effects of simulation-based
practicum learning on nursing students’ learning motivation before and after
training and concluded that students’ performance had been significantly en-

hanced.

4.6.2. Impact of Simulation Training on Students’ Skills and Knowledge

The second theme that emerged from this literature review was the effect of si-
mulation education on the skills and knowledge of nursing students who were
exposed to it. However, in much of the simulation literature, the terms “compe-

» <«

tence”, “skill”, “performance” and “behaviour” were commonly used and ex-
pressed in relation to observable skills of learners [36]. In this review, six papers
address nursing clinical competence in general, while other papers focus on a

single nursing skill, such as critical thinking, knowledge acquisition, psychomo-
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tor skills, problem-solving skills and communication skills [25] [26] [27] [29]
[30] [33].

Competence outcomes

Nursing students’ competence was investigated in six studies. Four papers
examined it pre and post simulation training, and three of them reported a posi-
tive impact on nursing students’ competence [24] [25] [27]. Only one study dis-
covered that simulation education reduced student competence [28].

To illustrate, Mohamed and Fashafsheh [30] examined students’ clinical
competence using a tool that examined various skills such as students’ perfor-
mance ability, psychosocial nursing ability, abilities to perform directed inter-
vention and others, concluding that the mean clinical competence scores of
nursing students in Saudi Arabia increased compared to pre-test scores. Simi-
larly, Lee et al [27] used a nursing core competencies measurement tool that
examined various nursing skills such as critical thinking skill, human under-
standing, communication skills and others, asserting that students’ basic com-
petency was enhanced through their engagement in simulations. Hung et al
[33] used the SBLES to investigate different skills such as communication skills,
professional knowledge, nursing process and others; they observed that the
competence level of the nursing students was enhanced after participating in
several simulation training sessions. Only the study by Karabacak et al [28]
showed a reduction in the competence level among nursing students after si-
mulation lessons.

In the other two papers, the authors evaluated only whether self-efficacy was
associated with other outcome variables [25] [31]. For example, the study by
Yeung [31] compared the SP and PRP methods for AED training in the under-
graduate nursing curriculum based on performance only in the post-test phase.
However, he concluded that there was no significant difference between groups
for any of the constructs. Similarly, in the study by Park et al. [25], who used a
one-group, pre- and post-test design, performance skill was only examined fol-
lowing simulation training in order to compare its association with other out-
come variables.

Critical thinking outcomes

In two papers, critical thinking skills were explored. Both reported that the
simulation training increased students’ critical thinking [24] [25]. In a study
conducted by Park ef al [25], students’ critical thinking abilities were evaluated
before and after simulation training, concluding that the students’ critical thinking
skills were improved. The same conclusion was reached by Kim [24], who ex-
amined the nursing students’ critical thinking following pre- and post-simulation
training following a lecture and role play instruction.

Knowledge outcomes

Knowledge was investigated in two papers [26] [34]. Jorgensen et al [34]
compared students’ basic knowledge following simulation training and found
that there was no significant difference between the experimental and control

groups. In contrast, Roh ef al [26] examined students’ knowledge of CPR before
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and after simulation-based resuscitation and concluded that the score of stu-
dents’ CPR knowledge had increased significantly in comparison to the baseline.

Various outcomes

Other skills were examined once each, including problem-solving [27], com-
munication skills [30] and CPR skills [26]. All three studies reported the positive
influence of simulation training on undergraduate pre-registration students. To
clarify, a study conducted by Roh et al [26] explored CPR psychomotor skills
among senior nursing students and the results concluded that simulation train-
ing benefited them. Specifically, after attending the simulation-based resuscita-
tion course and the emergency department practicum, CPR competency levels
were significantly enhanced. Mohamed and Fashafsheh [30] explored commu-
nication skills among Saudi nursing students using a specific communication
skills scale; the results concluded that the skills were elevated following simula-
tion instruction. In addition, in their exploration of students’ problem-solving
competencies, Lee ef al [27] noted that those who had experienced simulation
training were more adept in this area than those in the control group. However,

the difference between the two groups was not statistically significant.

4.6.3. Nursing Student Perceptions of Simulation Training and
Satisfaction

A third theme that emerged from this literature review was the perspective of
student learning and satisfaction regarding simulation education. As part of this
review, two studies covered the views and satisfaction of participants with regard
to simulation training, and one study covered the perspective of students re-
garding the learning process with simulation training. All three were positive
toward simulation training [25] [33] [34]. To illustrate, a study by Hung et al.
[33] examined changes in nursing students’ perceptions of learning satisfaction
following repeated exposure to simulations, concluding that the perspective of
nursing students’ perceptions of learning satisfaction had improved significantly.
Similarly, Jergensen et al [34] investigated the perceptions of nursing students
toward the simulation training process three times. The group perceptions of the
learning process did not differ between the groups at the baseline. Nevertheless,
post-intervention analysis of the learning process revealed that the intervention

group perceived learning more positively than the control group (See Table 2).

Table 2. Three major themes identified in the literature.

Impact of simulation Impact of simulation trainingNursing student
training on students’ on students’ skills and
attitude knowledge

perceptions of simulation
training and satisfaction
1. Nursing students’ clinical

erformance
P 1. The perspective of student

1. Self-efficacy
2. Learning motivation
3. Anxiety level

2. Critical thinking skills
3. Knowledge aquation
4. Communication skills
5. Problem-solving skills
6. Psychomotor skills

learning and satisfaction in
relation to simulation
education
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5. Discussion

Although simulation had a positive effect on students’ self-efficacy in many stu-
dies, it was not statistically significant in some studies, but was statistically sig-
nificant in others. As a result, the disparity between the studies’ findings requires
caution in evaluating them. Additionally, the methodology has some inherent
limitations, such as a lack of statistical power, an absence of randomisation, and
inadequate variance estimates. Thus, although the findings of this review suggest
that educational simulation is an effective teaching tool, caution should be exer-
cised when interpreting the results.

Nevertheless, the evidence from the systematic review by La Cerra et al. [37] is
in contrast to the result of this systematic review. It did not confirm the benefits
of simulation education, specifically, a high-fidelity simulator, to facilitate im-
proving nursing students’ self-efficacy. On the other hand, a number of previous
simulation studies have concurred with this review in regard to the efficacy of
simulation education on undergraduate pre-registration nursing students’ self-
efficacy. As an example, the current results are consistent with previous syste-
matic reviews that have examined the simulation topic and highlighted the im-
portance of simulation training for enhancing nursing students’ self-efficacy
[16]. A notable finding is that two reviews came to the same conclusion regard-
ing the effectiveness of simulation training, despite reviewing different forms of
simulation training. To illustrate, Hanshaw and Dickerson [38] conducted a sys-
tematic review that evaluated the outcomes of high-fidelity simulation training
in undergraduate pre-registration baccalaureate nursing students, concluding that
using a form of high-fidelity simulation could increase students’ self-efficacy.
Similarly, Oh et al [39] conducted a meta-analysis to evaluate the impact of si-
mulation-based learning using a standardised patient type, concluding that the
outcomes of their study suggest that simulation-based learning using standar-
dised patients could positively influence self-efficacy. The conclusion is that even
though the types of simulation training differed, most of the studies agreed that
simulation training positively impacts students’ self-efficacy.

Furthermore, a number of literature reviews of simulation education con-
ducted on specific branches of nursing education all reported that simulation
education was an effectiveness in increasing pre-registration nursing students.
As an example, Kunst et al. [40] conducted an integrative review of the impact of
simulation education on undergraduate mental health nursing students. Based
on their synthesis results, simulation was found to increase learners’ self-efficacy
in terms of communication and knowledge in mental health care. Similar to
Akalin and Sahin [41], an integrative review was conducted to examine the ef-
fects of obstetric simulation in an undergraduate nursing programme. The result
of the review concluded that the use of obstetric simulation in an undergraduate
nursing programme has a positive effect on the level of self-efficacy. In other
words, many previous literature reviews of simulation training have confirmed

its effectiveness in increasing undergraduate pre-registration nursing students’
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self-efficacy regardless of whether the simulation training is high-fidelity or stan-
dardised, or whether the simulation is for mental health or obstetric nursing or
any branch of nursing students.

In addition, simulation training has been shown to successfully alleviate an-
xiety in nursing students following simulation session, as demonstrated by the
study reviewed [29]. Nevertheless, although anxiety level was examined once in
the present review, the results were fairly consistent with those of previous stu-
dies emphasising the effectiveness of simulation education in reducing anxiety
and fear in nursing students when they are performing their nursing duties and
handling patients [41] [42]. Alleviating anxiety is essential as nursing students
may not be able to provide their patients with good care if they are highly an-
xious [42]. This occurs because anxiety may inhibit students from reflecting
correctly on their knowledge of patient care in the clinical setting [43]. In addi-
tion, simulation training appears to successfully increase learning motivation
among nursing students after simulation, as supported by the descriptive study
that was reviewed [25]. Learning motivation may play an important role in edu-
cation process, as student motivation positively influenced the knowledge and
the acquisition of clinical skills [39]. However, a number of previous reviews of
the literature regarding the impact of simulation education on nursing student
learning motivation have concluded that simulation training motivates pre-
registration nursing students [38] [39]. Hence, it demonstrates the effectiveness
of simulation education as an educational strategy.

Additionally, as demonstrated by the included descriptive studies in this re-
view, simulation appears to be a significant factor in increasing nursing students’
clinical competency, critical thinking and communication skills; however, the
validity of this finding should be interpreted with caution due to the slight varia-
tion in the scales used to measure clinical competence. Nursing competence is a
multidimensional concept that includes knowledge, skills, values, attitudes,
communication, cooperation, critical thinking and innovation. However, some
of the included articles in this review considered critical thinking and communi-
cation skills to be a single competency, while others looked at them as compo-
nents of nursing clinical competence. Therefore, it is challenging to draw conclu-
sions from comparing these papers to each other or to previous ones. Yuan et al.
[3] reviewed 14 papers that examined the effectiveness of high-fidelity simula-
tion in enhancing nursing students’ competencies and concluded that sufficient
evidence was not available to support the claim. Thus, Yuan ef a/. [44] recom-
mended the development of standardised objective evaluation tools for measur-
ing competency.

However, in terms of critical thinking, the present findings are in line with the
findings of previous literature reviews, which stated that simulations can en-
hance critical thinking skills among nursing students during patient interactions
and nursing duties [38] [41]. Nursing care is dependent on nurses making accu-

rate decisions and taking appropriate measures to ensure that patients’ lives are
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protected [45]. Therefore, it is imperative that nursing students develop the ne-
cessary skills to become responsible, creative and critical thinkers, enabling them
to make correct decisions and deal with the problems encountered during clini-
cal training [46]. Simulation education could enable nursing students to under-
stand real-life situations in a realistic manner and thereby enhance their ability
to think critically.

Nevertheless, there are also literature reviews that do not fully confirm the ef-
ficacy of simulation training on nursing students’ critical thinking. In a review of
12 studies about critical thinking, only half showed an improvement in critical
thinking skills compared with a control group [47]. Adib-Hajbaghery and Sharifi
[48] conducted a systematic review of 16 publications and found conflicting re-
sults, with half indicating that simulation training improved students’ critical
thinking and the other half indicating it did not. Thus, it is necessary to further
explore the impact of simulation training on pre-registration nursing students’
critical thinking in the context of simulation education.

Furthermore, in terms of communication skills, simulation can provide an ef-
fective methodology for teaching communication abilities, emphasising the es-
sential role of communication skills and allowing students to build a repertoire
of effective strategies [49]. Communication is more than just listening; it in-
volves responding to nonverbal signals as well. Using a simulation patient is one
strategy that students may use to assist them in meeting the objectives of thera-
peutic communication [50]. By practicing these skills in a safe environment and
receiving real-time feedback, students can improve their learning. Carson and
Harder [51] found that students believed that they could adapt the communica-
tion abilities they had gained through simulation to real-world circumstances. In
this review, only Mohamed and Fashafsheh [30] explored communication skills
among Saudi nursing students using a specific communication skills scale. The
results showed that the skills were elevated following simulation instruction.
However, Mohamed and Fashafsheh [30] examined nursing clinical competence
using a tool that did not include communication skills and used a specific tool to
assess it, while Lee ef al [27] and Hung et al [33] examined communication
skills among nursing students using a nursing competence tool that included
communication skills. This confirms the dissimilarity in the scales used. Howev-
er, Lee et al [27] and Hung et al [33] examined nursing clinical competence us-
ing a competence tool that considered communication skills, concluding that
communication skills were positively influenced by exposure to simulation
training.

In addition, simulation education appears to be effective in improving nursing
students’ knowledge after simulation, as revealed by studies included in this re-
view [26] [34]. Many previous literature reviews have supported the present
findings, emphasising the important role that simulation training can play in
enhancing nursing students’ knowledge [38] [39] [52]. The success of nursing
practice depends on the application of nursing knowledge [53]. In a simulation
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environment, normal to critical clinical situations are re-created to avoid the risk
of harming a real patient. As a result, participants can apply their knowledge in a
safe and controlled environment [54]. Nevertheless, other literature reviews were
inconclusive regarding the effectiveness of simulation training on students’ know-
ledge acquisition [3] [55]. Therefore, to confirm whether simulation training is
effective in helping undergraduate nursing students acquire knowledge, further
research is needed.

Only one paper reported the success of simulation education in increasing
problem-solving skills among nursing students after simulation training [27].
Seo and Eom [56] found that a simulation nursing education programme based
on the Outcome-Present State-Test model was effective in improving problem-
solving skills. Solving problems is an essential nursing skill because it allows
nurses to make informed decisions as part of an effective knowledge-based,
problem-solving strategy [56]. However, only a few studies have examined how
simulation education may affect nursing students’ ability to solve problems.
Thus, more studies are required in this regard.

Finally, the assessment of the current study’s findings indicates that nursing
students are satisfied with simulation training [25] [33], and that simulation
education is perceived more positively than any other learning methodology
[34]. A prior literature review conducted on the subject of simulation training
found that nursing students were highly satisfied with the use of simulations
[52]. Students’ satisfaction with their nursing programmes was a critical com-
ponent to promoting learning, as it was associated with increased student en-
gagement and motivation, which can lead to increased performance and learn-
ing outcomes [43]. According to Karabacak et a/ [28], students who were satis-
fied with simulation learning were likelier to perceive themselves as qualified to
conduct needed nursing tasks. However, Oh et al [39] found no significant im-
provement in the perceived level of learning satisfaction of students using simu-
lation-based learning, probably because of the high level of heterogeneity in the
group they studied. Additionally, other studies have failed to find conclusive
evidence of the effectiveness of simulation education in achieving student satis-
faction [37] [55]. Therefore, there is still a need for additional research using
larger samples and examining what nursing students are most and least satisfied

with regarding these programmes.

6. Conclusion

A systematic search was performed throughout all relevant electronic databases,
and 11 articles relating to simulation education for nursing students were identi-
fied. Based on the results of this systematic search, the following three questions
have been addressed: 1) Does simulation education influence the self-efficacy of
pre-registration nursing students? 2) How effective is simulation education in
comparison to other teaching methodologies? 3) Aside from self-efficacy, what
outcomes have other studies included in the review investigated? In this context,
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simulation education outcomes were identified and described, as well as gaps in
the literature. As an illustration, despite the methodological shortcomings of
some of the studies, the literature review provided an updated assessment of the
effectiveness of simulation education for improving nurses’ self-efficacy. In ad-
dition, this synthesis has identified positive influences of simulation training on
all other learning outcomes that have been investigated, suggesting that high-fi-
delity simulator training and standardised patient simulations may be beneficial
in improving self-efficacy and nurses” knowledge and skills, learning motivation,
communication skills and problem-solving abilities regarding the assessment
and management of patients. As part of this review of the literature, it was
demonstrated that despite there only being three studies that compared simula-
tion training to other methods of teaching, all results indicated that simulation
education is significantly superior to traditional training. It is therefore neces-
sary to conduct more studies in order to demonstrate the effectiveness of simu-
lation training compared to traditional education. In addition, based on the li-
mitations of studies reviewed in this study, more research is necessary to explore
this aspect of nursing education. This review identified a number of studies that
had weak designs, small sample sizes and limited analyses, lacking critical data
and details on research methodologies. More high-quality and robust pre-test
and post-test multisite experimental studies with reliable and valid instruments
as well as larger sample sizes should be conducted to measure the effect of simu-
lation training on students’ self-efficacy and other outcomes. It is necessary to
develop objective evaluation tools that can measure self-efficacy and nursing clin-
ical competence in a standardised way. This review suggests that integrating si-
mulation into the curriculum as an educational strategy could enhance the qual-

ity of nursing education through its use as an educational strategy.
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Continued
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background
Rationale Literature
. 4 3 4 4 3 3 3 3 3 3 2
review
Problem statement
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Research Q.
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Design of studies 4 4 4 3 2 4 4 3 3 3 3
Strength of study 3 3 4 4 2 3 3 3 2 2 3
design: quantitative
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Simulation
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development
Description of
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simulation feedback 4 2 3 2 3 2 3 2 4 3 3
debriefing
Study instruments:
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IRB approval
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maximum possible score for either qualitative or quantitative studies is 56.
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