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Purpose: The present study aimed to develop and examine the effectiveness of a
pediatric nursing competency-building program for nursing students. Methods: This
was a quasi-experimental study with a nonequivalent control group pretest-posttest
design conducted between October and December 2021. The participants included 40
nursing students (20 each in the experimental and control groups) at a university in a
South Korean city. The pediatric nursing competency-building program integrated
problem-based learning and simulation into clinical field practice. The experimental
group participated in the program, while the control group did not. Data were analyzed
using the X test, the independent t-test, and repeated-measures analysis of variance.
Results: Pediatric nursing competency and clinical performance showed a greater
increase in the experimental group than in the control group. However, the change in
problem-solving ability in the experimental group was not significantly different from
that in the control group. Conclusion: The pediatric nursing competency-building
program effectively improved students' pediatric nursing competency and clinical
performance.
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INTRODUCTION

Nursing students learn nursing and health assessment
skills to improve patient health, and nursing processes for aid-
ing children's recovery through pediatric nursing theories and
practicums [1]. Compared to adults, children's physical func-
tions are underdeveloped, placing children at high risk of neg-
ative outcomes from infections and injuries. Therefore, accu-
rate and meticulous nursing care must be provided to child pa-
tients while education and support are offered to the parents
and family members who act as caregivers for pediatric pa-
tients [2]. Nursing students must develop sufficient com-
petency through education to be able to identify and resolve
nursing problems related to pediatric patients and their fami-
lies, thereby promoting the health recovery of children and
their families, as nurses in clinical settings after graduation [3].

In recent years, nurses in clinical practice have faced a high
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volume of work due to outbreaks of novel infectious diseases,
including coronavirus disease 2019 (COVID-19), and the in-
creasing severity of cases among children. At the same time,
however, to prevent the further spread of infection, nursing
students are only allowed limited clinical practice oppor-
tunities [4]. It is increasingly difficult for students to directly
perform nursing duties for children, who are vulnerable to
diseases and infections [5]. Nurses who provide instruction in
clinical settings also feel limited since students often can only
observe due to legal and ethical issues that prevent them from
engaging in direct nursing practice [6]. In the pediatric ward
environment, students want to observe child nursing work
with explanations from nurses, and at the same time, both
nurses and students need to experience care for children di-
rectly through in-school practice [5].

To address these challenges related to nursing education,
various educational methods such as problem-based learning
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(PBL) and simulation have been implemented, and many
changes to the nursing education system have been at-
tempted [7-9]. PBL is a learning method in which students
address real-world problems in small groups by collecting
information, reconstructing knowledge, and resolving issues
independently [10]. In a previous study [9], the self-learning
and problem-solving abilities of nursing students who partici-
pated in a PBL program for pediatric nursing improved com-
pared to those who did not participate in the program. In ad-
dition, simulation programs have been developed and im-
plemented in nursing practicums so that students can develop
nursing skills in controlled and safe environments [7,11,12].
Simulation, which is a method for repeated learning, recreates
real-life scenarios that students have not yet experienced in
clinical practice [13]. Nursing students who participated in
simulations were found to have improved learning outcomes
[14] and found education through simulation to be an engag-
ing process [15].

Research has been conducted to develop and implement
PBL and simulation programs to help nursing students reach
educational goals that cannot be achieved in clinical practice;
however, most studies have examined the efficacy of PBL and
simulation as independent programs separate from nursing
practicums [7,16-19]. To foster pediatric nursing competency,
practicums are essential for students to apply the nursing
knowledge and skills they have acquired in the actual clinical
field. Therefore, to enhance students' pediatric nursing com-
petency, PBL and simulations should be incorporated in prac-
ticums rather than operated as independent programs.

Thus, this study aimed to develop a pediatric nursing com-
petency-building program that incorporates PBL and simu-
lation as well as clinical field practice for nursing students and
to evaluate the program's effectiveness. The purpose of this
educational program was to strengthen the nursing capability
of nursing students, and the present study therefore aimed to

measure the effectiveness of this program. The following hy-
potheses were examined in this study. First, pediatric nursing
competency would show a greater increase in the experi-
mental group than in the control group. Second, clinical per-
formance would show a greater increase in the experimental
group than in the control group. Third, students' prob-
lem-solving ability would show a greater increase in the ex-
perimental group than in the control group.

METHODS

Ethics statement: This study was approved by the Institutional
Review Board (IRB) of Daegu Catholic University (No. CUIRB-2021-

0070). Informed consent was obtained from all participants.

1. Research Design

This was a quasi-experimental study with a nonequivalent
control group pretest-posttest design (Figure 1). This study
followed the Transparent Reporting of Evaluations with
Nonrandomized Designs (TREND) reporting guidelines [20].

2. Participants and Setting

Convenience sampling of students at a nursing college in
Daegu in South Korea was conducted from October to
December 2021. The inclusion criterion was third-year stu-
dents who were in the course of earning 1 credit (45 hours)
from pediatric nursing practicums. Only those who provided
written voluntary consent to participate in the study were in-
cluded, and those who did not agree to participate or did not at-
tend a pediatric nursing practicum were excluded. The required
number of participants was 17 students per group, which was
calculated using G*Power 3.1.9.7 [21]. Repeated-measures
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Figure 1. Research design.
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analysis of variance (ANOVA) and a within-between inter-
action were applied, with an effect size of .25, a significance
level of .05, a power of 80%, a correlation coefficient of .50, and
a number of measurements of 2. The effect size was set to .25,
which was the median size based on a previous study [16].
Given a possible dropout rate of 15%, a total of 40 students
were assigned to the experimental and control groups (20 stu-
dents in each group), all of whom were included in the final
analysis without any dropouts. Students were divided into six
teams, and one team per week participated in the practice. The
three teams participating in the first half of the practice were
assigned to the experimental group and the three teams par-
ticipating in the second half of the practice were assigned to
the control group.

3. Development of the Pediatric Nursing Competency-
Building Program

The analysis, design, development, implementation, evalu-
ation (ADDIE) model [22] was used to develop the program.

In the analysis phase, five clinical practice faculty members
(CPFs), five clinical nursing instructors (CNIs), and five
nurses were surveyed and interviewed to identify students'
learning needs and demands in the field. In addition, based on
areview of learning goals in pediatric nursing [1] and the liter-
ature on pediatric nursing practice education and guidance
[12,23,24], we analyzed the educational goals and methods
used in pediatric nursing practicums to strengthen students'
pediatric nursing competency. As a result, the following ele-
ments were incorporated in the program: observation and
monitoring of children's conditions, communication and rap-
port formation with children and their caregivers, parent edu-
cation, administering medication, oxygen therapy, fever man-
agement, and emergency response. In addition, PBL and sim-
ulation were included as educational methods in the
program.

In the design phase, we created scenarios and designed a
program that incorporated simulated practice scenarios and
PBL. According to the needs analysis, the theme of the simu-
lation scenario was selected as febrile seizure, an emergency
situation related to fever. The scenario was designed for par-
ticipants to find nursing problems in children experiencing fe-
brile seizures, cope with the situation, and solve the problems.
It was also designed to involve communication with parents
in the situation of a febrile seizure and education for parents
on how to cope with febrile seizures.

In the development phase, we developed a pediatric nurs-
ing competency-building program in which nursing students
participated in simulations to learn about febrile seizures and
applied PBL using actual clinical cases for 5 days during a pe-
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diatric nursing practicum.

In the implementation phase, 2 days before a practicum,
trainees were given a pre-learning assignment to complete
that consisted of a worksheet on febrile seizures, parent edu-
cation, administering medication, and oxygen therapy. In the
practicum, six or seven students were divided into small
groups of three to four and performed small-group activities.
On the first day of the practicum, the trainees received an ori-
entation from a CPF, and each small group was given a task to
assess the nursing problems of a hospitalized child. On the
second day, the trainees participated in group study for 1
hour, during which they presented and discussed the contents
of the pre-learning worksheets they had completed, so the stu-
dents would have sufficient knowledge about febrile seizures.
On the third day, the trainees participated in a 4-hour simu-
lation to practice treating febrile seizures, which consisted of
pre-briefing, situation analysis, nursing skills practice, simu-
lation, and a debriefing. One of the researchers conducted the
group study and simulation. On the fifth day, each small
group briefly presented the results of their assessment of the
nursing problems of a hospitalized child, which was com-
pleted independently, and PBL was conducted for 3 hours on
a case that was selected. The CPF acted as the facilitator of the
PBL portion and encouraged students to resolve nursing
problems observed from actual cases on their own and while
they studied nursing.

The validity of the composition and content of the program
was verified by two CPFs, two CNIs, and two nurses, and the
program was considered completed after all reviewers re-
sponded that the contents were appropriate or very suitable
(Table 1).

4. Implementation and Evaluation of the Pediatric Nurs-
ing Competency-Building Program

To prevent the spread of the experimental effect and ensure
blinding, the participants and CPFs were not informed about
the assignment completed by the experimental and control
groups. Since teams in the clinical practice department (6 to 7
people per team) switched every week (from Monday to
Friday for a total of 5 days) according to the practicum sched-
ule, students who practiced in the pediatric ward during the
first half of the study period were assigned to the ex-
perimental group, and the students who practiced in the pe-
diatric ward in the second half of the study period were as-
signed to the control group. In accordance with clinical prac-
tice operation regulations, the same practice location, practice
time, and practice guidelines were applied for both groups.

The participants responded to the pretest survey 2 days be-
fore the start of the practicum in the pediatric ward. One re-
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Table 1. The Pediatric Nursing Competency-Building Program*

Phase

Content

Time (duration)

Pre-learning

Orientation

Group study

Simulation practice

Problem-based

Pre-learning assignment: completing a worksheet
- Topic: febrile seizures, parent education, administering medication, oxygen therapy

Introduction of pediatric nursing competency-building program
Organizing small groups: 3-4 students per group
Task assigned for each group: nursing assessment of a hospitalized child

Presentation and discussion of pre-learning content
- Topic: febrile seizures, parent education, administering medication, oxygen therapy

[Febrile seizure scenario]
Pre-briefing — situation analysis — nursing skills practice — simulation — debriefing

Presentation of nursing assessment by group

2 days before the
practicum (-)

1st day (1 hour)

2nd day (1 hour)

3rd day (4 hours)

5th day (3 hours)

Selection of case
Problem-based learning
- Mapping of nursing problems

learning

- Discussion of the causes of nursing problems
- Writing nursing diagnosis statements and determining priorities

- Discussion of nursing goals and plan

*This program was conducted as an in-school program during the pediatric ward practicum (5 days, 8 hours/day).

searcher and the CPF conducted the program in the ex-
perimental group with a team of 6 or 7 people. In the control
group, the students were asked to prepare and present in-
dividual reflection reports and case reports instead of partic-
ipating in simulations and PBL. The participants responded to
the posttest survey within 2 days of the completion of their pe-
diatric ward experience. The participants were asked to sub-
mit a self-reported online questionnaire to ensure blinding.
Since the participants were not allowed to proceed with the
survey if there were unanswered questions, no data were
missing for the analysis. After completion of the posttest sur-
vey, the same simulation included in the program was con-
ducted with those in the control group.

5. Instruments

All tools were designed as self-reported online ques-
tionnaires using NAVER Form, and permission was obtained
from the original authors of the tools.

1) Pediatric nursing competency

Pedjiatric nursing competency was assessed using a tool de-
veloped by the researchers based on the pediatric nursing
learning objectives [1]. Seven items were measured on a
5-point Likert scale (1 point=not at all; 5 points=strongly
agree), and a higher score indicated a higher level of pedia-
tric nursing competency. An example of an item is: I can con-
duct a nursing assessment by collecting a child's nursing his-
tory and evaluating his or her growth and development.
Cronbach's o, as an indicator of internal reliability, was .91 in
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the pretest and .86 in the posttest.

2) Clinical performance

Clinical performance was assessed using the tool devel-
oped by Yang and Park [25]. A total of 19 items were meas-
ured on a 5-point Likert scale (1 point=strongly disagree; 5
points=strongly agree), and a higher score indicated higher
clinical performance. An example of an item is: I can safely ad-
minister the medication in the correct way. In the study of
Yang and Park [25], Cronbach's o was .86, and, in the current
study, it was .94 in both the pretest and posttest assessments.

3) Problem-solving ability

Problem-solving ability was assessed using a tool devel-
oped by Lee et al. [26]. A total of 30 items were measured on a
5-point Likert scale (1 point=rarely; 5 points=very often), and
a higher score indicated higher problem-solving ability. An
example of an item is: I choose a solution to the problem
based on scientific evidence. In the study by Lee et al. [26],
Cronbach's @ was .93. In the current study, Cronbach's o was
.96 in the pretest and .97 in the posttest.

6. Data Analysis

The data were analyzed using SPSS Statistics version 25.0
(IBM Corp., Armonk, NY, USA). The pre-intervention homo-
geneity of the experimental and control groups was tested us-
ing the x” test and the independent t-test. Differences in pedia-
tric nursing competency, clinical performance, and prob-
lem-solving ability according to the intervention were tested
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using repeated-measures ANOVA.

7. Ethical Considerations

To ensure the ethical protection of the participants, this study
was conducted after obtaining approval from the IRB of Daegu
University (CUIRB-2021-0070). The research purpose, meth-
ods, procedures, confidentiality, anonymity, and the data
handling procedures after completion of the study were ex-
plained to all prospective participants. In addition, potential
participants were informed that there would be no penalty for
declining to participate or withdrawing from the study and
that participation in the study had no effect on course credits.
Those who provided written informed consent to voluntarily
participate in the study were selected as the study participants.
The data collected through the online survey were down-
loaded as an Excel file after the data collection was completed,
and then were deleted from the online drive. The downloaded
data were stored on the researcher's personal computer with a
password and used for data analysis, and the data will be stor-
ed for 3 years and discarded. After participating in the study,
coffee vouchers were given to students.

RESULTS

1. Participants' Characteristics

There were no significant differences between the ex-
perimental group and the control group in general character-
istics, including age, gender, academic achievement, health
status, and satisfaction with school life. There was no sig-

nificant difference in pediatric nursing competency between
the groups, but the clinical performance and problem-solving
ability of those in the control group were significantly higher
than those in the experimental group (Table 2).

2. The Effects of the Pediatric Nursing Competency-
Building Program

Pediatric nursing competency showed a significant differ-
ence according to time between the groups (F=6.24, p=.017).
There was a significant difference between time points
(F=23.57, p<.001); however, there was no difference be-
tween the groups (F=0.80, p=.377). That is, the patterns of
change after the intervention were significantly different be-
tween the experimental group and the control group.
Pedjiatric nursing competency showed greater improvement
in the experimental group than in the control group, support-
ing our first hypothesis.

Clinical performance was significantly different between
the groups according to time (F=12.65, p=.001). There was a
difference between time points (F=6.89, p=.012); however,
there was no difference between the groups (F=3.82, p=.058).
Thus, the patterns of change after the intervention were sig-
nificantly different between the experimental group and the
control group. The finding that clinical performance showed
greater improvement in the experimental group than in the
control group supported our second hypothesis.

Problem-solving ability was not significantly different be-
tween the groups according to time (F=0.44, p=.509), and
there was no difference between time points (F=0.06, p=.807)
or between groups (F=3.76, p=.060). In other words, the pat-

Table 2. Homogeneity Testing of the General Characteristics of the Participants and Outcome Variables of the Groups (N=40)

Total (N=40) Exp. (n=20) Cont. (n=20)
Variables Categories Xort p
n(%)orM*SD  n(%)or M+SD  n (%) or M+SD

Age (year) 21.28+0.96 21.30+1.08 21.25+0.85 0.16 872

Gender Male 4 (10.0) 2(10.0) 2(10.0) - >.999*
Female 36 (90.0) 18 (90.0) 18 (90.0)

Academic achievement <30 14 (35.0) 5 (25.0) 9 (45.0) 1.76 185

(percentile) >30 26 (65.0) 15 (75.0) 11 (55.0)

Health status Healthy 19 (47.5) 9 (45.0) 10 (50.0) 1.10 .752
Unhealthy 21 (52.5) 11 (55.0) 10 (50.0)

Satisfaction with school life Satisfied 22 (55.0) 13 (65.0) 9 (45.0) 1.62 204
Unsatisfied 18 (45.0) 7 (35.0) 11 (55.0)

Pedjiatric nursing competency 24.13+4.72 22.95+3.95 25.30+5.22 1.61 117

Clinical performance 70.08+£10.13 65.50£9.06 74.651£9.19 3.17 .003

Problem-solving ability 112.60+15.95 107.10+12.92 118.10+17.06 2.30 .027

*Fisher's exact test; Cont., control group; Exp., experimental group; M, mean; SD, standard deviation.
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terns of change after the intervention were not significantly DISCUSSION

different between the experimental group and the control
group, refuting hypothesis 3 (Table 3, Figure 2). In this study, pediatric nursing competency and clinical
performance improved more significantly among students

Table 3. Pediatric Nursing Competency, Clinical Performance, and Problem-Solving Ability between the Groups (N=40)

Pretest Posttest
Variables Group Source F [4
Mz=SD M=SD
Pediatric nursing Exp. (n=20) 22.95+3.95 26.85+2.68 G 0.80 377
competency Cont. (n=20) 25.30+5.22 26.55+3.71 T 23.57 <.001
G*T 6.24 .017
Clinical performance Exp. (n=20) 65.5019.06 72.80£8.55 G 3.82 .058
Cont. (n=20) 74.6519.19 73.55+8.54 T 6.89 .012
G*T 12.65 .001
Problem-solving Exp. (n=20) 107.10£12.92 109.05+10.45 G 3.76 .060
ability Cont. (n=20) 118.10+£17.06 117.20+£24.33 T 0.06 .807
G*T 0.44 .509
Cont., control group; Exp., experimental group; G, group; M, mean; SD, standard deviation; T, time.
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Figure 2. Pediatric nursing competency, clinical performance, and problem-solving ability between the groups. (A) Pediatric nursing
competency. (B) Clinical performance. (C) Problem-solving ability. Cont., control group; Exp., experimental group.
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who participated in a pediatric nursing competency-building
program that incorporated PBL and simulation into clinical
field practice than students who did not. PBL facilitates
self-directed learning in the process of solving unstructured
real problems [10]. Therefore, we believe that the process of
identifying and solving nursing problems in real scenarios al-
lowed students to apply theoretical knowledge to actual pe-
diatric patients, resulting in stimulated students' interest in
learning and improved nursing competency and clinical
performance. In addition, simulations allow students to prac-
tice nursing activities that are difficult to perform in the actual
field through high-fidelity recreations with standardized pa-
tients in safe and controlled conditions [16]. Thus, we believe
that practice using simulations for nursing children with fe-
brile seizures was effective for improving nursing com-
petency and clinical performance.

PBL and simulation were specifically integrated into a pe-
diatric nursing practicum in our program, thereby enabling
students to practice and vividly experience the application of
their nursing knowledge in the actual clinical field. Most stud-
ies on PBL and simulation in nursing education examined
their efficacy through standalone programs conducted apart
from clinical practicum [7,16-19]. Since students develop the
ability to care for patients through training courses in which
they apply their theoretical knowledge of nursing in clinical
settings [27], it is unrealistic to expect certain educational
methods, despite their effectiveness, to fully replace clinical
practicums. Clinical practicums provide an opportunity for
students to improve their theoretical knowledge by learning
nursing skills from experienced nursing professionals and
facing various problems in a real-life setting [28]. Therefore,
the method of integrating PBL and simulation into clinical
practicums can be used to strengthen nursing students' pedia-
tric nursing competency.

In this study, we created a simulated scenario by identify-
ing the demands of the clinical field through a survey of vari-
ous personnel, including CPFs, CNIs, and nurses, and con-
ducted PBL on the subject of actual health issues experienced
by hospitalized pediatric patients. We believe that this in-
creased the students' interest, encouraged their active partic-
ipation, and met their needs, resulting in improved nursing
competency and clinical performance. To ensure a positive
educational effect, examples should be presented that are suit-
able to the students' learning levels so they can succeed in
problem-solving [29]. Students' vivid experiences in a real
clinical setting can foster a strong connection to nursing
knowledge and actual clinical work.

Through PBL and simulation, the students solved problems
together during team activities. They talked about what they
had studied in advance, and students incidentally shared
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knowledge among each other so that all team members par-
ticipated actively and learned through a collaborative
exchange. In a systematic review [30], team learning was
found to have the advantage of increasing the level of aca-
demic achievement, and conducting PBL and simulations in
the context of team activities can be effective for improving
students' pediatric nursing competency.

In this study, clinical performance in the experimental
group was lower than in the control group in the pretest, but it
improved significantly after the intervention, whereas no no-
table difference was observed in the control group before and
after the clinical practicum. To prevent the spread of the ex-
perimental effect, students who participated in the first half of
the clinical practicum were assigned to the experimental
group, and students who participated in the latter half of the
clinical practicum were assigned to the control group. It is
possible that the pretest clinical performance level was higher
in the control group since they may have already experienced
more hours of clinical practice than the experimental group.
Given the significant increase in clinical performance among
those in the experimental group after participating in the
5-day program, integrating PBL and simulation into a clinical
practicum may be effective for rapidly improving students'
clinical performance.

However, in the current study, the pattern of changes re-
lated to problem-solving ability did not differ between the ex-
perimental and control groups. Similar results were reported
in previous studies [12,18] in which the problem-solving abil-
ity of nursing students who participated in simulation classes
did not differ between the experimental and control groups.
In contrast, in another previous study, the problem-solving
ability of nursing students who participated in a pediatric
nursing program incorporating PBL improved significantly
compared to the control group [9]. In the simulation, we used
a scenario that emphasized problem-solving [12] and consid-
ered the need to set a specific scenario that students would
understand [18], but students' problem-solving ability still
did not significantly improve. Problem-solving involves the
process of clarifying a problem, exploring solutions, selecting
the best solution, applying it, and making an evaluation [26].
Sufficient training is required to develop this ability. In the
current study, the intervention period was 5 days, which is
shorter than the 7-week period in a previous study [9].
Therefore, the period during which the program is conducted
should be extended in future studies to confirm its effects.

In the control group, it was found that students' clinical per-
formance and problem-solving ability were rather lower after
clinical practice. As pediatric ward practice was conducted
during the period of COVID-19 spread, it was impossible for
students to come into close contact with children, and direct
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nursing was difficult due to the decrease in hospitalized
children. It is presumed that the clinical performance and
problem-solving ability of the control group students, who
practiced other skills in adult wards, further decreased after
pediatric ward practice. Therefore, it can be seen that it is nec-
essary to apply various educational methods and strategies,
such as simulations or PBL, to clinical practice in special cir-
cumstances such as COVID-19.

This study has several limitations. First, it was conducted
with students enrolled at one nursing college through con-
venience sampling, and the groups were not homogeneous,
so caution should be taken when interpreting and generaliz-
ing the study results. Second, the clinical practice experience
differed between the groups as a result of assigning the study
participants into the experimental and control groups accord-
ing to their clinical training period to prevent the spread of the
experimental effect and to ensure blinding. Future studies
should be designed to effectively reduce the differences in ex-
perience levels between the participants. Third, in order to
change students' problem-solving ability, it is necessary to
consider the program period. Fourth, while the pretest and
posttest were completed once by the students in each group,
follow-up investigations should be conducted to verify the
long-term effects of the program.

CONCLUSION

This study was conducted to develop and evaluate the effec-
tiveness of a pediatric nursing competency-building program
for nursing students in South Korea. The program integrated
PBL and simulation components into clinical field practice. The
experimental group participated in a program in which groups
of six to seven nursing students took part in simulations to
learn about febrile seizures and applied PBL using actual clin-
ical cases. The results indicated that the program effectively im-
proved students' pediatric nursing competency and clinical
performance. The pediatric nursing competency-building pro-
gram can therefore continue to be implemented to improve the
pediatric nursing competency of nursing students.
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