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Abstract Simulation-based learning (SBL) has effectively developed student nurses' clinical competence and confidence.
However, systematic evidence on the effect of the different levels of simulation fidelity on student nurses' clinical
competence and confidence still needs to be discovered. This motivated the researchers to systematically review randomized
controlled trials, quasi-experimental studies, and literature reviews to examine the evidence on using low, medium, and
high-fidelity simulation on the outcomes measure. CINAHL, Health Source: Nursing/Academic Edition, Biomedical
Reference Collection: Basic, Medline and Google Scholar were utilized as electronic databases during the search. Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) and Melnyk and Fineout Overholt’s (2019) rating
system were used to provide a structured framework, and Joanna Briggs Institute’s Critical Appraisal Tool was used in
appraising the selected articles. Fourteen studies were included and were primarily conducted in USA countries and focused
on various routes of medication administration. The outcomes of the studies support the evidence that simulation is an
effective strategy for improving nursing student clinical competence and confidence in safe medication administration.
Standardization of simulation scenario quality, evidence-based study design, and valid and reliable outcome measurements

would benefit the discipline.
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1. Introduction

The Joint Commission on Accreditation of Healthcare
Organizations emphasizes clinical competence as the most
essential criterion required from each healthcare provider
[1] as it is crucial in improving the quality of service in the
healthcare system [2]. Competence is vital for nurses to
maintain their clinical confidence [2]; a successful execution
of a skill, known as performance accomplishment, is reported
to enhance confidence in the ability to perform the skill in
the future [3]. Thus, clinical confidence plays a crucial role
in the adequate performance of nurses in the clinical area [3].
Thus, nurses lacking confidence in their profession may
compromise the delivery of safe and effective healthcare,
such as administering medications. Notably, the administration
stage in the medication continuum is correlated with a high
incidence of medication errors [4], which leads to injury,
morbidity, and mortality. Due to the significant impact on
patient safety, nurses must start cultivating these competencies
during their foundational training, considering that nurses

* Corresponding author:

zeabiva@mmsu.edu.ph (Zhiela Marie E. Abiva)

Received: Aug. 25, 2024; Accepted: Sep. 20, 2024; Published: Oct. 26, 2024
Published online at http://journal.sapub.org/nursing

hold a significant role in medication management, particularly
medication administration [5].

Nursing education aims to develop skilled nurses
capable of delivering professional care in the dynamic and
evolving field of nursing practice [6] or nurses who are
both competent and confident in the clinical setting [3].
Throughout nursing education, students are anticipated to
progressively enhance their knowledge, skill set, and
attitude, ultimately culminating in acquiring behaviors that
align with the secure and autonomous implementation of this
Entrustable Professional Activity (EPA) upon graduation
[7,8]. Nonetheless, an inquiry conducted among nurse leaders
reveals a sense of discontentment about the medication
proficiency exhibited by recently graduated nurses [9], and
students themselves express a sense of inadequacy in terms
of their preparedness to administer medications in a secure
manner [10]. Lack of experience, anxiety, and fear have been
identified as the primary factors contributing to medication
errors among nursing students [5]. The scarcity of practical
opportunities required to solidify psychomotor proficiencies
and cognitive prerequisites essential for cultivating a
sense of assurance and proficiency in the realm of secure
medication administration is attributable to constrained
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faculty-to-student ratios and facility limitations [9,11].
These limitations impede practice opportunities throughout
nursing school, which are necessary to gain medication
administration proficiency [10]. These constraints hinder
the availability of practice instances throughout the nursing
education curriculum that are imperative for attaining
a commendable level of proficiency in medication
administration.

The World Health Organization Patient Safety Curriculum
Guide emphasizes prioritizing patient safety in nursing
learners [12], and nurse educators must equip students
with the requisite proficiency, encompassing medication
administration [13].

The clinical practicum is important for nursing students
as it allows them to apply their acquired clinical skills and
integrate theoretical knowledge into practical experience
[3]. Active pedagogical methodologies serve alternative
co-participatory roles within instructional and learning
frameworks; as such, a realistic simulation strategy
reproducing clinical environments close to the real one
stands out for improving knowledge, skills, and attitudes
[14]. Simulation techniques in nursing programs have gained
traction and achieved widespread recognition on a global
scale [15,16]. It has been a long-accepted form of clinical
replacement for nursing in different countries. It provides
active learning through guided experiences and aims to
reproduce reality in a controlled, interactive context, addressing

essential aspects of actual practice in a risk-free environment.

Simulation is integral to nursing education because it
provides a safe, timely, and prescriptive way to meet learning
objectives at the simulation, course, and academic program
levels [17]. In a non-threatening environment, students
optimize the impact of their learning with the ability to
replicate critical and joint problems by experiencing errors
and self-reflection on their actions to provide multiple
treatment options to be explored without injury or discomfort
to an actual patient or to manipulate time as a factor for in
managing nursing care [18] and can cause increased financial
costs for the healthcare system [19]. The integration of
simulation in nursing education would advance skill
acquisition and patient safety [20]. In order to be effective,
scenario design must consider the level of fidelity in which
the student is immersed.

Different reviews found the use of simulation as an
effective method in enhancing nursing learner’s overall
learning outcomes, increasing knowledge, skill performance,
and confidence [21-27], although the evidence about its
effectiveness is inconsistent [28]. There is also concern that
simulation and skills training facilities are insufficient and
underutilized [29] or has not been implemented to its fullest
extent [30-32]. An integrative review of [33] focused on
the contribution of realistic high, medium, or low fidelity
simulation to the promotion of the acquisition of skills on
patient safety. A meta-analysis conducted by [34] focused on
medication error and determined the impact of low fidelity
simulation on medication knowledge and competency
performance.

Though there is a paucity of the benefits of simulation in
several nursing education contexts, including the enhancement
of skills and confidence in the medication administration
process, by revisiting and investigating the effect of different
levels of simulation fidelity on nursing learners' clinical
competence and confidence in safe medication administration,
this study contributes to the ongoing discussion on the
optimal design and implementation of simulation-based
training programs.

2. Methodology

2.1. Design and Study Criteria

The Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) were utilized for the study. A
systematic review of the literature was conducted to answer
the P1O (Population, Intervention, and Outcomes) question:
"What is the effect of low, medium, and high-fidelity
simulation (1) in the clinical confidence and competence (O)
of nursing students (P) as to safe medication administration?"
The primary outcome was to explore various studies
to determine the effect of the different fidelity levels of
simulation on improving the safe administration practice of
nursing learners. The inclusion and exclusion criteria can be
gleaned in Table 1.

Table 1. Inclusion and Exclusion Criteria

Population Nursing Learners

high fidelity simulation or, medium fidelity

Intervention - - - A -
simulation, or low medium fidelity simulation

Comparison no comparison or with comparison

Clinical confidence and competence as to safe

Outcome medication administration

SR of RCTs, Quasi-Experimental, and Literature

Research Design Review studies

Location/Setting | Simulation laboratories, Simulation Center

Time Frame January 2013- May 2023
English, Non-English with available English
Language .
Translation
Published Databases:
Sources/ CINAHL; Health Source: Nursing/Academic
Databases Edition; Biomedical Reference Collection: Basic;
Medline; Google scholar
Cases 1o be Articles including Medical
Students/Practitioners, Paramedical Students/
Excluded

Practitioners, Medical Professionals

Studies were included as they met the following criteria:
(1) study designs are randomized controlled trials, quasi-
experimental studies, and meta-analysis; (2) participants
are nursing learners; (3) high fidelity, medium fidelity, or
low fidelity simulations are used in the experimental group;
(4) published from January 2013 until May 2023; and (5)
available full-texts are published in English or Non-English
with available English Translation. Additional inclusion
criteria included completed studies as the results indicate
applicability to practice.
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Studies were excluded in the following instances: (1) if the
study had involved non-nursing degrees such as medical
students/practitioners, paramedical students/ practitioners,
and medical professionals, and (2) if the study lacked
comparability between the experimental group and control

group.
2.2. Search Strategy

Table 2. Search Strategy

No. | Search Term

“Nursing Students” OR “Undergraduate Nursing Students”
OR “Student Nurse” OR “Nurse Student” OR “Pupil Nurse*”
S1 | OR “Student Nursing” OR “Nurse Pupil” OR “Nurse*” OR
“College” OR “Bachelor” OR “Undergraduate” OR “Student”
OR “Trainee” OR “Mentee” OR “University student*”

“High Fidelity Simulation” OR “Simulation Training” OR

S2 “Simulation High Fidelity” OR “Simulation” OR “HFS” OR
“High fidelity mannequin”

"Low-Fidelity Simulation" OR "Simulation Low Fidelity" OR
S3 | "Simulation Training" OR "Low-fidelity mannequin" OR
"simulation”

"Medium fidelity simulation” OR "Simulation training" OR
S4 | "Simulation Medium Fidelity," "MFS" OR "medium fidelity
mannequin” OR "medium fidelity" OR "simulation"

“safe medication administration” OR “safe medication
S5 | practice” OR “drug administration” OR “Clinical
confidence” OR “Clinical competence”

S6 S1 AND S2

S7 S1 AND S3

S8 S1 AND S4

S9 S2 AND S5

S10 | S3 AND S5

S11 | S4 AND S5

S12 | Sland S2and S3 and S4 and S5

S13 | S12 and (improved OR enhanced OR changed)

S13 AND (Randomized control trails OR Quasi-Experiment
OR Systematic review of Randomized controlled trials)

S14

The published databases searched for the relevant
evidence published in databases such as CINAHL, Health
Source: Nursing/Academic Edition, Biomedical Reference
Collection: Basic, Medline, and Google Scholar to answer
the foreground question," What is the Effect of low, medium,
and high-fidelity simulation in the clinical confidence of
nursing students as to safe medication administration". The
initial keywords, as reflected in Table 2, were "nursing
students,” "high-fidelity simulation," "low-fidelity simulation,"
"medium fidelity" and “safe medication administration".
Similar words and alternative words that were also identified
from the keywords were "nursing students," "undergraduate
nursing students,” "student nurse," "nurse student,”" "pupil
nurse*," "student nursing," " ", "nurse*", "college",

nurse pupil”,
v o " "mentee”,

"bachelor”, "undergraduate", "student", "trainee",
"university student*" are words that will be expounded from
"nursing students”. “Simulation Training”, “Simulation

High Fidelity”, “Simulation”, “High Fidelity Mannequin”

and “HFS” were alternative words derived from “high fidelity
simulation”. Alternative words for “low fidelity simulation”
were “Simulation Low Fidelity,” "LFS," "Low Fidelity
Mannequin,” simulation,” and "Simulation Training."
"Simulation training,"” "Simulation Medium Fidelity,"
"MFS," "medium fidelity mannequin,” "medium" are words
that will be used to expound "medium fidelity simulation."
"Clinical confidence,"” "safe medication practice,” "drug
administration,” “clinical confidence," and "confidence" will
be used to expound "safe medication administration.

2.3. Study Selection

Two authors screened all titles and abstracts based on the
inclusion and exclusion criteria in Table 2 right after the
search on the selected databases had been done. If, by the
title, it was determined that the evidence might be included,
then the abstract was read. After selection, the three authors
reviewed full texts to exclude articles that did not meet the
eligibility criteria.

The search identified a total number of 9,895 290
potentially relevant articles from databases. Two hundred
fifty-one articles were recorded for the title screening.
Avrticles were excluded due to ineligible titles. Thus, 82
articles were recorded for abstract screening. Ineligible
abstracts were excluded. Thus, only 60 were recorded
for full-text screening. Duplicates were removed from the
combined database. Thus, 36 articles were recorded for
full-text screening.

—
= i Total articles identified through Electronic
.9_ | Databases (CINAHL= 32, 877; Health Source=
5 f 92, 284, Nursing/Academic Edition, Biomedical
g : Reference Collection= 20, 306; Basic,
§ { Medline=874, 323; Google Scholar=8, 875, 500
& |
c ; (n=9, 895, 290)
J— ‘
| Record for title screening | Record excluded dié o
{ (n=251) —— ineligible title
| | (n=169)
|
2 | : o ,
E { Record for abstract screening Record excluded due to
o { (n=82) " ineligible abstract
:m) { (n=22)
{
|
{
{ Record for full text screening Duplicate removed from
{ (n=60) #1  combined database (n=24) |
-t- ‘ ‘ X Fulil text records excluded
5 ! Record eligible for full text screening (n=22)
@ | (n=36) e ‘
§ : Reason: 2 - Not
a | SR/RCT/Quasi design; 11 -
it | not medication |
p— administration; 5 - different |
| outcome; - Other |
8 | — o Interventions
g : Studies included (n=14) (computer-based simulation, :
d { virtual Simulation}
{
z |
|
|

Figure 1. PRISMA Diagram

Generally, 36 articles met the inclusion criteria and
proceeded to full-text screening and assessment. Articles
selected for full-text screening from different databases were
excluded for the following reasons: four other interventions
such as computer-based simulation and virtual simulation);
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five other outcomes, such as knowledge and confidence; two
are of different types of studies, such as surveys and mixed
method studies; and eleven articles did not have medication
administration as the nursing skill. Overall, 14 articles were
included for a systematic review of the literature, as seen in
Figure 1.

2.4. Data Extraction and Review of the Selected Studies

The three researchers of the study served as the reviewers
of the data obtained. The methodological quality of eligible
studies was evaluated using the Johanna Briggs Institute
critical assessment tool [35] for the evidence to be arduously
appraised. Melnyk and Fineout Overholt’s rating system
evidence hierarchy was utilized to level the evidence [36].
This hierarchy rates evidence for intervention questions as
level I, being the highest level, which represents evidence
obtained from SRs or meta-analyses that include randomized
controlled trials down to level VII, being the lowest level.

Table 3. Summary of Evidence

Level of
Author/yr Database(s) Evidence/Type
Harris et al. (2014) [37] Health Source Level I11/Quasi

Ross (2016) [38] Health Source Level 111/Quasi

Aggar et al. (2018) [39] CINAHL Level I11/Quasi
Craig et al. (2021) [10] Pubmed Level 111/Quasi
Avraham et al. (2018) [40] GO(O:QIJT(IEASI;{I’II_(SlaI’ Level 111/Quasi
Avraham et al. (2021) [41] Goggl\(leASErl;(;Iar Level I11/Quasi
Guntalib (2015) [42] Google Scholar Level II/RCT
Mager & Campbell (2013) Google Scholar Level 111/Quasi

[43]
Kan (2023) [44]

Google Scholar Level 111/Quasi

Jarvill et al. (2018) [9] CINAHL Level II/RCT
Kou et al. (2020) [45] CINAHL Level II/RCT

. Level I/Literature
Lee & Quinn (2019) [13] CINAHL Review
Miriani et al. (2017) [46] CINAHL Level II/RCT
Sanko & Mckay (2017) [47] CINAHL Level 111/Quasi

The risk of bias was evaluated based on sample size and
treatment, randomization, study design, outcome measures,
and the quality of the instruments and statistical analyses
used for the measurement of outcome variables. A summary
of the evidence and the appraisal tool used can be found in
Table 3.

3. Results

3.1. Study Characteristics

A total of 14 studies qualified for inclusion, with ten
quasi-experimental studies, three randomized controlled

trials, and one literature review. The studies were conducted
in six countries: United States of America (n=8), Israel (n=2),
Australia (n=1), Malaysia (n=1), Turkey (n=1), and Taiwan
(n=1). Participants were undergraduate nursing students
across all levels from the first year to the fourth year
(n=2,860). The simulation fidelity included in this review is
high and low. Three studies [38,39,41] used a low-fidelity
type of simulation as their intervention. One study [9] used
high-fidelity simulation in the intervention. Three studies
[10,13,46] used both low and high-fidelity simulation in their
intervention. The other two studies used mannequins specific
to simulated mannequins [40] and manikin/ mannequin-
based scenarios [47]. One study [42] used human patient
simulators in the intervention. At the same time, the other
three studies [37,43,45] did not specify the level of fidelity
in their simulations as their interventions. No instances of
medium-fidelity mannequins being utilized have been
documented. Nine studies incorporated various routes of
medication administration to determine the desired outcome,
which consisted of inhalation, intravenous, intramuscular,
subcutaneous, oral, inhalation, drops, and through a feeding
tube. Three studies utilized one route of administration to
determine the desired outcome. Two studies [41,44] did not
specify the route of administration. Other studies also included
the use pre-fill medication boxes [43] and medication dispensing
cart [46] as a component of safe medication administration.

The studies that were included exhibited a favorable
level of methodological rigor using the Joanna Briggs
Institutes (JBI) Critical Appraisal Tool in the review. The
subsequent assessments conducted within these studies were
comprehensive, and data collection and analysis were
performed utilizing dependable and suitable methodologies.
The quasi-experimental studies that were incorporated
demonstrated transparent cause-and-effect sequences, featured
a minimum of one comparative group, and ensured equal
treatment for both the intervention and control groups. In
randomized controlled trials, there were thorough follow-up
assessments and comparable treatment groups at the outset,
and both the intervention and control groups received
identical treatment except for the specific intervention under
investigation. In the literature review, the synthesis presented
is appropriate for the review question.

3.2. Clinical Competence in Medication Administration

Twelve studies evaluated the clinical competence in
medication administration among nursing students using
varied measurement tools such as competency-based
assessment tool (CBAT), MA Preparedness Questionnaire
(MAPQ), Medication Administration Evaluation Scale
(MAES), Satisfaction with Simulation Experience (SSE),
Safe Administration of Medication (SAM) Scale, Medication
Administration Safety Assessment Tool (MASAT), Modified
Gladstone Scale of Medication Errors, Task Specific
Checklist, Medication Safety Knowledge Assessment (MSKA),
Medication Safety Critical Element Checklist (MSCEC),
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Medication administration error
Professionals Patient Safety Assessment (HPPSA), Medication
Administration Competence and Confidence Scale (MACCS)
and Medication Administration Observation Tool (MAOT).
Outcomes of the different studies consistently affirm
the effectiveness of simulation as a valuable approach to
enhance student learning. The incorporation of high-fidelity
individual simulations has notably bolstered nursing students'
competence in the safe administration of medications, while
the integration of technology and online learning within
simulation exercises has contributed to a demonstrable increase
in medication safety competence [9,13,46]. Furthermore, the
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checklist,

Healthcare

utilization of manikin-based scenarios within simulation-
enhanced pharmacology has yielded positive outcomes,
leading to notable enhancements
administration [47].

Simulation holds promise for enhancing student performance
in medication administration exams [37]. Additionally, the
implementation of the SAM scale is widely regarded as an
effective tool for augmenting both knowledge and performance
[43]. Furthermore, various studies have demonstrated that
the incorporation of diverse forms and levels of simulation
can contribute to the improvement of clinical competency
among nursing students.

in safe medication

nursing students
(n=83)

performance of
medication
administration

(MASAT)

o Modified Gladstone
Scale of Medication
Errors

in the use of the SAM Scale in improving
medication administration scores. The
study indicates that the use of the SAM
Scale itself can be an excellent tool to
enhance knowledge and performance in
medication administration among
nursing students.

Table 4
Author (year) Participants Variables Measurement Findings sf:lc?)’rle
No significant difference in overall
o Time management perceived preparedness for medication
Aggar, C. intervention using administration; however, the
Bloomfiela J'. G Sef:ond_year simulation |r_1ter_v.ent|0n group showed a
Frotjold ' A ' unlv_ersny  Nursing students’ e Competency Based sgn_lflcantly |.mpr0ved pgrcelve(_j 9/9
Thomas Ti H.' & nursing students | preparedness for assessment Tool (CBAT) | ability to clarify ynclear-mstructlor?s'
Koo. . (201é) (n=180) medication (p = 0.019), monitor patients' conditions
e administration in a post-medication administration
clinical setting. (p = 0.032), and assess medication
effectiveness (p = 0.034).
e One-on-one Simulation increased student
Third-year simulation for o MA Preparedness preparedness. Students' critical thinking
Avraham, R., Shor, | pre-licensure medication Questionnaire (MAPQ) and approach during the MA process
V., Hurvitz, N., nursing students | administration (MA) | e Medication were significantly higher in the clinical 8/9
Shvartsur, R., & enrolled in the o Preparedness for Administration setting. One-on-one MA simulation is
Kimhi, E. (2018) surgical course and performance of Evaluation Scale an effective educational method for
(n=77) MA in the clinical (MAES). improving student learning and
setting. performance in practice.
The simulation experience increased
o Simulation-based participants' preparedness both when
learning of the * Medication designed for an individual student and
medication Administration for a group of students. Simulation
Third-year administration Pfepafed“eﬁs perf_or_mance was the main contributor to
nursing students process Questl.onn-alre (MAPQ) participant preparedness among the
Avraham, R., Shor, in two  Satisfaction, e Medication individual sample ( = 0.51, p < 0.01),
V., & Kimhi, E. consecutive self-perception of Administration whereas previous preparedness was 8/9
(2021) academic years preparedness, and Evaluation Scale the main contributor among the group
(n=128) clinical performance | (MAES) sampl_e (_[3 =042,p< .0.01). .The
of students who o Satisfaction with association between simulation
practice simulation Simulation Experience performance and clinical performance
either individually or | (SSE) was mediated by preparedness after
in a group simulation in the individual sample
but not in the group sample.
There were statistically significant
differences in the scores before and after
the simulation in the intervention group;
* Safe Administration of | the control group also showed the same
o Simulation Medication (SAM) Scale | statistically significant increase in
Second and refresher course * Medication scores. Therefore, the study concluded
. third-year o Nursing students’ Administration Safety that in this |nstanc:e, the simulation _
Guntalib, N. (2015) knowledge and Assessment Tool refresher course did not show any benefit 9/9




International Journal of Nursing Science 2024, 14(1): 22-32

27

Baccalaureate
level |

o Self-confidence in

o Knowledge and skill
demonstration checklist

Paired T-tests revealed a significant
increase in perceived self-confidence
from pre (mean score=4.6) to

Mager, D. R., & pre-licensure thelr'ablllty_to . e Modified Bandura's post-simulation (mean score= 8.6)
Campbell, S. H. . pre-fill medication . . 8/9
nursing students . Self-efficacy instrument (pb.01). Knowledge test results
(2013) . boxes in a healthcare . ) - S
in year three of settin « Multiple Choice demonstrated a statistically significant
four (N=60). 9 Knowledge Test difference overall between groups
(p=.02).
The students obtained a mean score of
129.00 + 14.36 on the self-confidence
scale. The post-test scores of the students
o Simulation-based were statistically significantly higher
Second-year pediatric nursing than the pretest-test scores (P = .011).
P Y education o Self-confidence scale The performance mean score of the
Kan O ntirk Z. & bachelor ) . - .
. o Self-confidence and tests (pretest-testand | students from the simulation checklist 9/9
Sanc1 Y. (2023) nursing students . S
(n=39) regarding safe drug post-test) for safe drug administrations was
administrations 36.28 £ 6.65. There was no statistically
during simulation significant correlation between the
scores from the self-confidence scale,
the pretest-test, the post-test, and the
checklist scores
. The intervention group scored
Junior-level S - _
nursing students significantly higher (M = 95 percent,
. .- . A o Medication _— SD = 6.8) on the MAE than the control
Harris, M., Pttiglio, | in the beginning . o Medication _ _
L., Newton, S of their second | CAlculation and Administration Exam group (M = 90 percent, SD = 12.9) at the 9/9
M(.),ore G (2’01';1) car of a BSN administration (MAE) p =.004 level. The simulation facilitated
T yro ram abilities student success by giving students a
‘(Jn—9158) state-of-the-art contextual reference to
- apply when taking the MAE.
IM injection competency in a traditional
learning laboratory setting of subjects
receiving simulation training (n' =
36.000) was higher than the IM injection
competency of subjects who did not
receive simulation training (p' = 34.111).
IM injection competency in an actual
« Competency in patient care setting of subjects receiving
mpetency simulation training (n' = 36.263) was
Second-degree administering - S
. e higher than the IM injection competency
baccalaureate intramuscular o Task-specific skill . ] .
Ross, J. (2016) . Lo . of subjects who did not receive 9/9
nursing students | injections and checklist . . e '_
(n=37) transfer of learnin simulation training (p' = 35.444). The
a . 9 gain in IM injection competency from
to real patients . - .
postintervention learning laboratory
measurement to actual patient care was
actually smaller for subjects who
received simulation training (+0.263)
compared to those who did not receive
simulation training (+1.333), indicating
that simulation did not improve skill
transfer to actual patient care.
e MSE 5|m_ulat|on « Pre/post-Medication Post-test knowledge scores increased in
program with Safety Knowledge both groups but results were not
Craia. S, J. Kastello integrated Assessment (MSKA) statistically significant (a = 0. 05).
G o S . . technology - Students who received the medication
J. C., Cieslowski, B. | Junior nursing L * Medication Safety - .
J., & Rovnyak, V students (n=83) * Medication Critical Element safety enhancement intervention 99
v o administration . performed significantly better in a
(2021) Checklist (MSCEC). : ;
knowledge, . subsequent simulation than students
competency, and * Confidence self-report | g gl not have prior simulation
confidence survey experience (p <.001).
. . Individual
Jarvill, M., Jenkins, r?jfsﬁlalsjtrjzteents ;imulation
S., Akman, O, enrollegd in their | experience (ISE) * Medication The individual simulation experience
Astroth, K. S., Pohl, . . Administration Safety improved nursing student medication 9/9
first semester of | e Medication

C., & Jacobs, P. J.
(2018)

nursing courses
(n=85)

administration
competence

Assessment Tool.

administration competence.
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The number of times participants spoke
up about medication errors significantly
improved in both the experimental group
« Simulation (pretest-test: 2.05 + 1.12 and post-test
L 6.14 +1.25,t = 22.85, p < 0.001) and
Kuo, S. Y., Wu, J. . training and — .
Graduating o Medication control group (pretest-test: 2.04 + 1.16
C., Chen,H. W., ; problem-based R . B
nursing students . administration error and post-test: 4.26 + 1.63,t=6.33, p < 9/9
Chen, C.J., & Hu, S. scenarios on . - -
(n=93) . checklist 0.001). However, after the intervention,
H. (2020) speaking up about . .
LT the mean number of times participants
medication errors - ]
spoke up about medication errors in the
experimental group was significantly
higher than that in the control group
(t=5.99, p <0.001) in the post-test.
o Medication
administration safety Simulati . th ;
_ Undergraduate concepts in nursing imulation experiences, the use o
Lee, S. E., & Quinn, - . technology aids, and online learning
nursing students | education n/a . CZ 9/11
B. L. (2019) (n=1,631) Und duat modules helped increase the medication
- * Undergradua e, safety competence of nursing students.
nursing students
outcomes
* Medication Safety
Knowledge Assessment
. (MSKA) o
junior-level There were statistically significant
_— X . o knowledge, o Healthcare . X
Mariani, B., Ross, J. | medical-surgica competency. and Professionals Patient differences in student knowledge /9
G., Paparella, S., & | | bacca laureate P . Y (MSKA) and competency (MSCEC)
. perceptions of Safety Assessment - - Included
Allen, L. R. (2017) | nursing students S for students who participated in the
a medication safety (HPPSA) A . .
(n=86) o medication safety-enhanced simulations.
o Medication Safety
Critical Element
Checklist (MSCEC).
o Self-reported
o Simulation medication
o Confidence and administration
Undergraduate | competence, adverse | Competence and Students who received
Sanko, J. S., & nursing events in confidence scale simulation-enhanced pharmacology 9/9
Mckay, M. (2017) | pharmacology medication, and [MACCS demonstrated important improvements
course (n=120) observed medication | e Medication in medication administration safety.
administration administration
practices. observation tool
(MAQT).

This improvement extends to their ability to clarify
ambiguous instructions, closely monitor patients' conditions
following medication administration, evaluate medication
effectiveness, and enhance preparedness in both medication
administration [41] and IM injection administration [38].
Moreover, students who underwent medication safety
enhancement interventions displayed superior performance
across various simulation scenarios, as attested by reference
[10].

3.3. Clinical Confidence in Medication Administration

Four studies evaluated clinical confidence, but two of
them evaluated both the clinical competence and confidence
of nursing students in medication administration. There are
different measurement tools being utilized by the evaluated
studies, such as Self-Confidence regarding safe drug
administration during simulation, medication administration
knowledge, competency and confidence, self-reported
medication administration competence and confidence scale
(MACCS), and self-confidence reporting tool C-scale.

Competence and confidence scores were compared in
the study of [47]. To highlight the confidence score, study
results revealed that the intervention group demonstrated an
improvement in confidence, and the control group data
showed a decrease in confidence over time. In the study [10],
the intervention group indicated greater confidence than
the control group; thus, there was some evidence of a
difference between the two groups (p = .082 and p = .098,
respectively). The study [44] revealed that there was no
statistically significant correlation between the scores from
the self-confidence scale, the pretest pre-test, the post-test,
and the checklist scores.

4. Discussion

This review synthesized and summarized the findings
of 14 studies that employed either a randomized controlled
trial, quasi-experimental design, or literature review each
including at least one comparison group. The studies have
been primarily conducted in advanced countries with advanced
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economies, including the United States of America, Israel,
Australia, Turkey, and Taiwan, as described by the World
Population Review [48]. The result conforms to [49] that
simulation has been commonly integrated into nursing
education due to its effectiveness and sporadically in
low-resource settings [50].

This study aims to examine the effectiveness of the different
levels of simulation fidelity on student nurses' clinical
competence and confidence in medication administration.
Most studies indicated that simulation positively influenced
clinical competence and confidence, with observed effects
being statistically significant, particularly when compared to
a control group. Although one study showed no significant
difference in overall perceived preparedness for medication
administration, there was a significant improvement in specific
medication administration skills, such as the perceived ability
to clarify unclear instructions, monitor patients' conditions
post-medication administration, and assess medication
effectiveness [36]. Research indicates that implementing a
structured simulation program on medication administration
can markedly enhance students' competency in administering
medication safely [10]. The review's findings align with
those of [51,52], demonstrating that simulation-based learning
enhances nursing students' clinical skills and self-confidence
in various nursing competencies. This approach should
be strongly considered for its potential to elevate nursing
students' proficiency in the safe administration of medications.
Incorporating simulation methodologies into the curriculum
offers invaluable opportunities for nursing students to
hone their skills in safe medication practices. Moreover,
the diversity of simulation scenarios empowers students
to cultivate a broader skill set, encompassing not only
medication administration but also the ability to clarify
instructions, vigilantly monitor patient conditions, and assess
the effectiveness of interventions. Enhancing students'
confidence has been linked to increased assurance in their
ability to execute clinical tasks effectively [53].

Although designs and methods varied considerably, and a
wide range of instruments have been used with differing
levels of validity and reliability to measure the outcomes,
there are consistent results. Moreover, irrespective of the
fidelity or type of simulation employed, simulation has a
positive impact on clinical competence and confidence,
demonstrating greater effectiveness compared to alternative
methods which is consistent with systematic review
conducted by others [54,55].

The review's generalizability may be limited due to the
specific settings, populations, or educational contexts of
the included studies. To address these limitation and provide
a more comprehensive understanding of simulation-based
teaching's effectiveness in nursing education on medication
administration, further research is necessary.

Implications for education

This review presents consistent evidence to recognize
different fidelity of simulations combined with quality
simulation scenarios, evidence-based study design, and valid

and reliable outcome measurements significantly improve
learning outcomes, competence, and confidence in medication
administration. It is imperative as a highly impactful approach
in nursing education.

Implications for research

Future research undertakings should focus on conducting
more rigorous multisite pre-test and post-test experimental
studies on various nursing competencies and learning
outcomes with reliable and valid instruments, quality
simulation scenarios, and evidence-based study design.
Research undertakings should also include medium fidelity
simulation for the evaluation of its effectiveness on clinical
competence and confidence on medication administration.

5. Conclusions

Given the study's findings, simulation-based education's
effect on nursing students’ clinical competence and confidence
in medication administration is consistently positive.
Simulation applications with progressive low, medium,
and high fidelity are suggested to be incorporated into
the teaching and learning method for nursing students. In
addition, it is believed that deploying simulation applications
that contain more extensive medication administration
capabilities would assist knowledge and skill integration and
improve student attitudes toward holistic patient safety.
Reviewing student feedback on simulation can help uncover
the positive and negative aspects of the simulation from the
student's perspective and enable the technique to be refined
by their views. Additionally, despite the majority of research
demonstrating a significant impact of interventions on
outcomes, the results from the known studies should be
regarded with caution due to methodological restrictions.
Standardizing simulation scenario quality, evidence-based
study design, and valid and reliable outcome measurements
would benefit the discipline. Exploration is needed to
determine the transferability of the clinical competence and
confidence gained from simulation-based education to the
clinical area and actual patients.
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