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Abstract

Background During the COVID-19 pandemic, simulation-based learning (SBL) serves as an alternative teaching
strategy for nursing students facing restricted access to antenatal clinical practicum. However, the factors predicting
nursing students’satisfaction, self-confidence, and their learning experiences remain unclear.

Objective To identify factors predict satisfaction and self-confidence and explore the learning experiences of
antenatal SBL.

Methods A Mixed methods research of the cross-sectional study design and descriptive qualitative research was
conducted. A total of 100 third year nursing students who finished the Maternity-Newborn Nursing and Midwifery
Practice course using antenatal simulation-based learning were invited to complete the online questionnaires. A
total of seven questionnaires were administered, including a demographic questionnaire, the Attitude Scale toward
Simulation-Based Education (SBE), the Professional Identity Scale for Nursing Students, the Perceived Stress Scale,
the Evaluation of Teaching Competencies Scale, the Simulation Design Scale: Student Version, and the Student
Satisfaction and Self-Confidence in Learning. The 20 nursing students who completed survey were asked to
participate a qualitative focus group discussion. Multiple regression analysis was performed to investigate predictors,
while qualitative data were analyzed using content analysis.

Results The quantitative results showed high levels of satisfaction (mean=20.55, SD=3.17) and self-confidence
(mean=32.44,SD=4.76) after completing the antenatal SBL. In regression analysis, attitude toward SBE (Beta=0.473,
t=5.376, p<0.001) and attitude toward antenatal care simulation design (Beta=0.338, t=2.611, p<0.011) were
significantly associated with a high level of satisfaction with antenatal SBL, which accounted for 44.0% of the variance
explained in satisfaction. Only attitude toward SBE was significantly associated with a high level of self-confidence

in antenatal SBL (Beta=0.331, t=3.773, p<0.001), which accounted for 45.0% of the variance explained in self-
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confidence. The qualitative results generated four themes: (1) positive attitude toward antenatal simulation; (2)
turning reassurance into confidence; (3) I am really happy to learn; and (4) being a good nurse motivates and stresses

Conclusions Antenatal SBL is an effective teaching strategy that can support nursing students to build clinical
confidence. Creating a positive learning environment allows students to have a positive attitude and experience with

Keywords Simulation, Antenatal care, Satisfaction, Self-confidence, Nursing student

Introduction

The COVID-19 pandemic forced many nursing schools
to become virtual. Clinical placement experiences tran-
sitioned to virtual simulation-based learning (SBL) expe-
riences or reduced hours in the clinic. Simulation-based
and virtual education experiences allowed students to
complete their education and meet regulatory require-
ments and supported the future of the nursing workforce
[1]. Undergraduate nursing programs very quickly tran-
sitioned from in-person, face-to-face, and clinical learn-
ing to remote and virtual simulation learning during the
pandemic [2, 3].

Simulation helped students enrolled in undergraduate
healthcare education understand the theoretical prin-
ciples and practice key skills in a controlled environment
[4]. The integration of simulation with clinical placements
helped students practice clinical behaviors and skills in a
safe environment. This enhanced their confidence and
encouraged them to transfer their learning to actual care
situations in clinical practice [4, 5]. SBL had benefits and
was used as a substitute for nursing clinical practice [6]
and pre-clinical simulation-based training among under-
graduate nursing students [7]. The pre-clinical simulation
could also increase students’ knowledge, skill competen-
cies, confidence, and satisfaction [7].

Learning through simulation is advantageous for
several reasons. It allows for repeated experiences,
practice, and individual learning, as well as providing
immediate feedback [8]. SBL has been shown to consis-
tently increase satisfaction with learning among nursing
students [9-11] and promote self-confidence and clinical
competence [11, 12]. A previous study showed that stu-
dents who practiced in simulation workshops perceived
confidence in performing health teaching and were suc-
cessful in clinical practice [13].

Recent studies have explored essential factors related
to student confidence and satisfaction according to the
National League for Nursing/Laerdal Jeffries Simulation
Theory which composed of educational practices, facili-
tators, participants, simulation design characteristics,
and expected outcomes [14]. The framework is useful for
developing, implementing, and evaluating simulation-
based activities in nursing education. Factors that affect
learning satisfaction and self-confidence in SBL included

personal factors such as previous learning outcomes
[15], attitude toward SBL [16, 17], professional identity
[18, 19], perceived stress [20, 21], and facilitator factors;
teaching competencies [11, 22]; and simulation design
factors [23].

Care management during pregnancy is essential for
ensuring the quality of care [24]. With the increase in
the constraints of real-world situations, antenatal SBL
may be an effective approach to achieving learning out-
comes among students. Therefore, effective training with
simulation is needed for nursing students to develop the
competency to care for pregnant women and achieve
learning outcomes. However, few studies have explored
the factors associated with nursing students’ confidence
and satisfaction related to simulation-based learning in
antenatal nursing care. Moreover, nursing students’ expe-
riences and perceptions of the transition from clinic to
virtual antenatal simulation training during the COVID-
19 pandemic are underexplored.

In contrast to previous studies, our research intro-
duces a novel perspective on nursing practicum train-
ing by emphasizing the significance of antenatal SBL and
optimizing student learning outcomes amid restricted
resources during COVID-19 through a comprehensive
understanding.

To assess the usefulness of antenatal simulation in pre-
paring future nurse professionals, we aimed to examine
the factors influencing nursing students’ satisfaction and
self-confidence levels following antenatal SBL. Addition-
ally, this study aimed to explore nursing students’ learn-
ing experiences to better understand their perspectives
after completing the antenatal SBL.

Materials and methods

Design

This study was part of a larger study, “The Study of Prac-
ticing Learning Outcomes from Clinical Simulation in
Maternity-Newborn Nursing and Midwifery Practicum
among Nursing Students” The mixed-methods design
followed an explanatory sequential approach [25]. First,
a cross-sectional survey was administered to evaluate the
factors influencing nursing students’ satisfaction and self-
confidence levels in antenatal SBL during the COVID-
19 pandemic. This was followed by a qualitative study in
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which focus group interviews were conducted to explore
the experiences and perspectives of students who com-
pleted antenatal SBL.

Participants and setting

The sample size was calculated using the G-power 3.1.9.4
software with the following command for linear multi-
ple regression, effect size f* 0.15 (medium size) [26], an
alpha level of 0.05, a power of 0.80, and six predictors.
Consequently, the calculated sample size is 100 cases. A
total of 100 nursing undergraduates from the third year
of nursing students who completed the Maternity-New-
born Nursing and Midwifery Practice course and 3 credit
hours of clinical work. Inclusion criteria included (1) full-
time Thai national students, (2) not previously enrolled in
the Maternity-Newborn Nursing and Midwifery Practice
course, and (3) having a smartphone or other electronic
device to complete the online questionnaire.

This study was conducted at an urban state university
in Bangkok involving students enrolled in a baccalaureate
nursing program. The antenatal simulation is the clinical
part of the Maternity-Newborn Nursing and Midwifery
Practice course. In this course, antenatal practical skills
for nursing students consisted of (1) an antenatal physical
and mental assessment, (2) an abdominal examination
for pregnant women over 28 weeks of gestation, and (3)
counseling for promoting healthy pregnancy and manag-
ing common discomforts. All simulation scenarios were
designed and validated by the instructor team according
to the course learning outcomes. The onsite simulation
was held at the Learning Resource Center. Before starting
the scenario, a pre-briefing was conducted by the facilita-
tor to inform the participants of the objectives and rules
for simulation learning. During the simulated scenario,
other students and the facilitator acted as observers. At
the end of the scenario, the facilitator debriefed the stu-
dents to provide suggestions for improvement and allow
them to reflect on their experiences and feelings after
completing the scenario.

Data collection

Data were collected between May and December 2022.
After finished the Maternity-Newborn Nursing and
Midwifery Practice course, nursing students who were
recruited into this study and signed consent forms
(n=100) were sent the links to an online cross-sectional
survey. They were asked to complete them within 48 h.
Next, nursing students who completed online survey
were asked to participate in a 45-60-minute qualita-
tive focus group discussions (FGDs). Twenty students
were separated into four FGDs (five student per group)
depended on the satisfaction levels. There were two
groups of low-high level of satisfaction scores.
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Semi-structured FGDs were conducted by a video call
to explore perceptions and experiences related to ante-
natal SBL during COVID-19. Field notes and a codebook
were used for the analysis.

Ethical approval

The study was conducted in accordance with the Declara-
tion of Helsinki and approved by the Institutional Review
Boards (or Ethics Committees) of the Faculty of Nursing,
Mahidol University (COA No. IRB-NS2022/666.1702).
The online consent forms were administrative prior data
collection.

Measures

A self-administered online survey consisting of three sec-
tions was sent to the students via three different links. A
total of seven questionnaires were administered as shown
in Table 1. Moreover, a 15-question semi-structured
focus group guide was used to collect students’ experi-
ences of the antenatal simulations, which included the
following questions: How did you feel after the practice
simulation in antenatal care? What were your impres-
sion/thoughts about the simulation? What would you
change? What were your expectations/goals? How did
you achieve them?

Data analysis

Data were analyzed using SPSS version 27. Descriptive
statistics were presented as mean and standard devia-
tion (SD) for normally distributed variables. Linear cor-
relation between two variables measured on the same
interval or ratio scale was assessed using Pearson’s cor-
relation coefficient (r). Multiple linear regression analy-
sis was performed to control for other factors that may
affect students’ satisfaction and self-confidence in ante-
natal simulation-based learning. Factors, including par-
ticipant factors (cumulative grade point average (GPA),
attitude toward SBE, professional identity, and perceived
stress), facilitator factors (teaching competencies), and
simulation design factors (attitude toward simulation
design and perceived important design), were analyzed
as independent variables in the regression analysis. Sta-
tistical significance was set at a level of 0.05. For qualita-
tive analysis, content analysis was performed on verbatim
transcriptions of the recorded interviews, which aver-
aged 60 min each. After the interviews, field notes were
recorded to document initial impressions. Data analy-
sis was performed by three members of the research
team (KK, SN, and AR) who had various perspectives on
simulation-based learning. The researchers worked indi-
vidually on the transcripts, which were read line-by-line
and coded to identify key concepts. Smaller codes were
grouped into larger categories, and these categories were
grouped into major themes. A concurrent data collection
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Table 1 List of self-administered online questionnaires

Measurement Specific measure Cronbach’s
alpha, this
study

Section 1

Demographic Age, Gender, Cumulative GPA, Mater- ~ N/A

questionnaire nity-Newborn Nursing and Midwifery

lecture grade,
SBL experience

Attitude scale to- 18 items, 5-point Likert scales rang- 0.708

ward simulation- ing from 1 (strongly disagree) to

based education 5 (strongly agree), range 18-90, a

(SBE) higher score indicating a high level of

attitude toward SBE. Demonstrated
reliability and validity [17].

Professional 17 items, 5-point Likert scales rang- 0.876

identity scale for  ing from 1 (strongly disagree) to

nursing students 5 (strongly agree), range 17-85, a

higher score indicating a high level
of positive perception of professional
identity. Demonstrated reliability and
validity [27].

Section 2

Perceived stress 10 items, 5-point Likert scales ranging  0.853

scale from 0 (almost never) to 5 (almost

always), range 0-50. 1-13 scores
indicate a low level of stress, 14-26
indicate a mild level of stress, and
27-40 scores indicate a high level of
stress. Demonstrated reliability and
validity [28, 29].

Evaluation of 9 items, 3-point Likert scales ranging ~ 0.882

teaching compe- from 1 (disagree) to 3 (agree), range

tencies scale 9-27,a higher score indicating a high

level of positive perception of teach-
ing competencies. Demonstrated
reliability and validity [30].

Simulation Two parts of the questionnaires were 0969, 0.977

Design Scale: attitude toward simulation design

student version (19 items) and perceived important

design (19 items), 5-point Likert scales
ranging from 1 (strongly disagree) to
5 (strongly agree), range of 19-95 for
each part, a higher score indicating
participants perceived the design of
ANC simulation with a high degree of
suitability and importance. Demon-
strated reliability and validity [31].
Section 3
Student Sat- Two parts of the questionnaires were  0.883, 0.925

isfaction and
Self-Confidence
in Learning

satisfaction (5 items) and self-confi-
dence (8 items), 5-point Likert scales
ranging from 1 (strongly disagree) to 5
(strongly agree), and satisfaction and
self-confidence range 5-25 and 8-40,
respectively. A higher score indicates
that participants were highly satisfied
/self-confident with simulation-based
learning. Demonstrated reliability and
validity [31].

Page 4 of 10

and analysis strategy was used to explore new concepts in
subsequent interviews in detail [32].

Results

Demographic and variable data in the quantitative results
A total of 100 undergraduate nursing students were
included in this study. The students’ age was between
20 and 26 years (mean=21.43, SD=0.82). More than
90% of the students were female. The independent and
dependent variables were presented as percentages and
separated into categories in Fig. 1. The cutoff values
were determined as the mean of each variable in Table 2.
Learner satisfaction and self-confidence were treated as
dependent variables and demonstrated high levels with
antenatal SBE. The mean satisfaction score was 20.55
(SD=3.17, range 7-25), which showed that the partici-
pants were highly satisfied with SBL. Furthermore, par-
ticipants were very self-confident in SBL, as indicated by
the mean self-confidence score of 32.44 (SD=4.76, range
16-40).

Correlation for the satisfaction and self-confidence level

in antenatal SBL according to personal, facilitator, and
simulation design factors during the COVID-19 pandemic
Table 2 shows personal, facilitator, and simulation design
factors related to satisfaction and self-confidence levels
in antenatal simulation. A significant relationship was
observed between personal, facilitator, and simulation
design factors and students’ satisfaction. Attitude toward
SBE (r=0.601, p<0.001), professional identity (r=0.244,
p=0.01), perceived stress (r=—0.255, p=0.01), teachers’
competencies (r=0.365, p<0.001), attitude toward ante-
natal care (ANC) simulation design (r=0.484, p<0.001),
and attitude toward simulation importance (r=0.285,
p=0.00) were positively correlated with students’ satis-
faction. Attitude toward SBE (r=0.534, p<0.001), pro-
fessional identity (r=0.292, p<0.001), perceived stress
(r=—0.293, p<0.01), teachers’ competencies (r=0.468,
p<0.01), attitude toward simulation design (r=0.519,
p<0.001), and attitude toward simulation importance
(r=0.457, p<0.001) were significantly correlated with
students’ self-confidence. However, no correlation was
observed between cumulative GPA and students’ satis-
faction and self-confidence in antenatal SBL.

Predictive factors for students’ satisfaction with antenatal
SBL during the COVID-19 pandemic

Table 3 shows personal, facilitator, and simulation design
factors associated with students’ satisfaction with antena-
tal SBL during the COVID-19 pandemic. The regression
analysis revealed that attitude toward SBE, a personal
factor, was significantly associated with a high level of
satisfaction with antenatal SBL (Beta=0.473, t=5.376,
p<0.001). Additionally, attitude toward ANC simulation
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Fig. 1 Number and percentage of participants categorized by personal, facilitator, simulation design factor, and studied outcomes

Table 2 Satisfaction and self-confidence in antenatal SBE according to personal, facilitator, and simulation design factors

Factors Mean (SD) Range Satisfaction Self-confidence
r p r p
Personal factors
GPA 3.22(0.34) 241-3.90 —0.01 0.93 —0.03 0.73
Attitude toward SBE 76.07 (9.10) 51.00-90.00 0.60 <0.001* 0.53 <0.001*
Low (< 76.07) 67.83 (5.82) 51.00-75.00
High (= 76.07) 83.09 (4.09) 77.00-90.00
Professional identity 5461 (8.97) 34.00-75.00 024 0.01* 0.29 <0.001*
Low (<54.61) 4744 (4.87) 34.00-54.00
High (=54.61) 62.37 (5.30) 55.00-75.00
Perceived stress 14.94 (5.98) 0.00-30.00 -0.26 0.01* -0.29 <0.01*
Low stress (0-13) 9.29 (3.20) 0.00-13.00
Mild stress (14-26) 1834 (3.31) 14.00-26.00
High stress (27-40) 28.67 (1.53) 27.00-30.00
Facilitator factors
Perceived teaching competencies 2463 (3.05) 14.00-27.00 037 <0.001* 047 <0.01*
Low (<24.63) 21.31(2.76) 14.00-24.00
High (=24.63) 26.50 (0.69) 25.00-27.00
Simulation design factors
Attitude toward ANC simulation design 7840 (11.16) 52.00-95.00 048 <0.001* 0.52 <0.001*
Low (<78.40) 70.11 (7.51) 52.00-78.00
High (=78.40) 88.13(5.32) 79.00-95.00
Attitude toward simulation importance 8142 (11.75) 51.00-95.00 0.29 0.00* 046 <0.001*
Low (<81.42) 71.71(7.37) 51.00-81.00
High (=81.42) 91.94 (3.81) 83.00-95.00

*p value<0.05; GPA, Grade Point Average
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Table 3 The personal, facilitator, and simulation design factors affecting students’satisfaction with antenatal SBL
Factors B SE Beta t P 95% ClI
Personal factors
GPA -0.564 0.757 -0.062 —0.745 0.458 —2.069-0.940
Attitude toward SBE 0.165 0.031 0473 5376 <0.001* 0.104-0.225
Perception of professional identity 0.010 0.031 0.028 0314 0.754 —0.052-0072
Perceived stress -0.021 0.048 —0.040 —-0437 0.663 -0.117-0075
Facilitator factors
Perceived teaching competencies 0.025 0.110 0.024 0.227 0.821 —0.194-0.244
Simulation design factors
Attitude toward ANC simulation design 0.096 0.037 0338 2611 0.011* 0.023-0.169
Attitude toward simulation importance —-0.032 0.030 -0.118 —-1.052 0.295 —0.092-0.028
R=0.66; R*=0.44; adjusted R2=0.39
B=beta coefficient; Cl=confidence interval; SE=standard error; t=t-score of a regression model
*p value<0.05
Table 4 The personal, facilitator, and simulation design factors affecting self-confidence in antenatal SBL
Factors B SE Beta t P 95% ClI
Personal factors
GPA -1.962 1.134 -0.144 -1.730 0.087 —4.213-0290
Attitude toward SBE 0.173 0.046 0.331 3.773 <0.001* 0.082-0.264
Perception of professional identity 0.061 0.047 0.116 1316 0.191 —0031-0.154
Perceived stress -0.012 0.072 -0.014 -0.159 0.874 —0.155-0.132
Facilitator factors
Perceived teaching competencies 0.201 0.165 0.129 1.215 0.228 —0.128-0.529
Simulation design factors
Attitude toward ANC simulation design 0.068 0.055 0.159 1.233 0.221 -0.041-0.177
Attitude toward simulation importance 0.073 0.045 0.180 1614 0.110 -0.017-0.163

R=0.67; R2=0.45; adjusted R2=0.40

B=beta coefficient; Cl=confidence interval; SE=standard error; t=t-score of a regression model

*p value<0.05

design, a simulation design factor, was significantly asso-
ciated with a high level of satisfaction with ANC simu-
lation learning (Beta=0.338, t=2.611, p<0.011). The
multiple linear regression model accounted for 44.0% of
the variance in satisfaction with ANC simulation learning
(adjusted R*=39.0%).

The predictive factors of self-confidence in antenatal SBL
during the COVID-19 pandemic

Table 4 shows personal, facilitator, and simulation design
factors associated with students’ self-confidence in ante-
natal SBL during the COVID-19 pandemic. The regres-
sion analysis revealed that only attitude toward SBE was
significantly associated with a high level of self-confi-
dence in antenatal SBL (Beta=0.331, t=3.773, p<0.001).
The multiple linear regression model accounted for 45.0%
of the variance in self-confidence in ANC simulation
learning (adjusted R*=40.0%).

Qualitative results

A total of 20 third year nursing students participated in
four focus group interviews. The participants’ age range
was 20-24 years, and the average age was 21.55 years

(SD=0.99). The GPA ranged from 2.55 to 3.69 (average
3.20, SD=0.32). Most participants were female (n=18,
90%). Learner satisfaction scores ranged from 14 to 25
(average 20.75, SD=4.20). Four major themes were gen-
erated, including positive attitude toward antenatal sim-
ulation, turning reassurance into confidence, I am really
happy to learn, and being a good nurse motivates and
stresses me.

Theme 1: positive attitude toward antenatal simulation

Regarding antenatal nursing practices, the simulation-
based design was implemented to enhance some of the
essential competencies for nurses, such as perinatal his-
tory assessment and physical examination, advice for
resolving common problems in each trimester of preg-
nancy, and abdominal examination in pregnancy. The
students had a positive attitude toward prenatal simula-
tion. They stated that antenatal simulation could increase
their confidence in necessary skills, allow them to make
mistakes and correct them, learn the correct practi-
cal techniques, prepare them for performing tasks in
the ANC clinic, help practice complex cases, and gain
patients’ trust. For example, a student disclosed her
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positive experiences after learning about perinatal his-
tory assessment with standardized patients. She learned
the step by step process of assessment.

“I think simulation could help me learn step by step
correctly after the teacher’s debrief. I think I learn a
lot from all situations.” (a student in group 3).

Another student reported that the advantage of simula-
tion is that it allows them to practice several times with-
out putting patients at risk.

“The strengthening points of simulation from my
viewpoint were that they allowed me to make some-
thing wrong and be able to fix it in the next round. In
addition, it could reduce my nervousness in a real-
life situation when I approach pregnant women. (a
student in group 2).

Theme 2: turning reassurance into confidence

Many students stated that they received favorable feed-
back from instructors after simulation learning. Instruc-
tors used comments to improve the next set of scenarios.
Students who participated in prenatal simulation labs
might gain confidence in implementing these procedures
in the ANC clinic. For example, a student stated that her
antenatal competence improved after completing numer-
ous simulations. She was able to learn and correct her
practice and behaviors with the guidance and support of
the teacher.

““I believe I have continued to improve my antena-
tal care competencies. In simulation labs, I practice
roughly 3—4 scenarios for which I know the correct
advice patterns. When I go to the ANC clinic, I feel
comfortable offering advice and performing abdomi-
nal examinations on pregnant women.” (a student in
group 1)’

Another student stated that she was impressed by
her instructor’s comments. Her instructor generously
encouraged her without placing any undue pressure
throughout the simulation practices. This instructional
style may increase students’ confidence and help them
perform better.

“When I used incorrect abdominal examination
techniques and educated pregnant women in simu-
lation, my instructor did not blame me. She gave me
helpful counsel and discussions for finding a solu-
tion. It’s a pleasure to learn from her..” (a student in
group 3).
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Theme 3:1am really happy to learn

Most students stated that they were happy to learn and
practice through antenatal simulation. They reported
four factors that influenced their positive emotions dur-
ing the learning process, including teacher personalities
(e.g., unpressured and kind), teaching techniques (e.g.,
positive reinforcement, positive feedback, and unlimited
repetition), standard equipment (adequate), and learning
environment (peer). For example, a student stated that
she enjoyed learning with the ANC simulation because of
the friendly instructor and cheerful teaching manner. She
felt comfortable speaking with the teacher.

“1I feel this is the most happiness with learning in
my nursing student life. I love her [teacher] teaching
style. She was not a stressful person. Always, she pro-
vides vital points that hit the points of nursing care
for pregnant women. I dare [I am confident] and am
comfortable discussing with her” (a student in group
4)”

“The teachers’ praise is very important in influencing
my study intention and increasing my daring [confi-
dence] to practice” (a student in group 2).

Another student described his favorite teaching method,
which allows peers to give feedback after the simulations.
He felt that he could learn from peer support as well.

“I favor my friends who are observers and then give

feedback to me. Also, I can observe and give feedback
to them as well. It meant that I could learn many
cases; we could learn together and fix the weak
points in the next cases.” (a student in group 2).

However, students stated that they perceived failure
when they received negative feedback. For example,
a student expressed her negative experiences and was
unhappy to learn.

“If teachers blame us for doing things the wrong way
or emphasize our faults rather than solving methods.
It’s very bad and makes me very fail and don’t want
to learn” (a student in group 1).

Theme 4: being a good nurse motivates and stresses me

Many students discussed the outcomes of ANC simula-
tion learning, including gaining competencies to give
pregnant women accurate, appropriate, and safe nursing
care. Other students recognized that their personal and
teachers’ expectations could put pressure on them and
prevent them from implementing these skills in the real
world because they were afraid of making a mistake. For
example, a student expressed her expectation that ANC
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simulation learning allows nursing students to provide
correct care, which makes pregnant women trust them.

“I would like to provide the correct care and be able
to advise my patients. In addition, I need to receive
patients’ trust. It’s quit [a lot of | pressure” (a student
in group 4).

Moreover, a student reported that she would like to prac-
tice in an ANC simulation clinic several times because it
would increase the quality of nursing care provided in the
clinic.

“I hope when I have to practice in an ANC clinic,
I will give them [pregnant women] the correct and
safe care. I hope I will reduce my nervousness and
have consciousness.”” (a student in group 2).

Discussion

During the COVID-19 pandemic, simulation learning
was developed and implemented as a teaching modality.
Nursing is an occupation that requires nursing students
to build psychomotor, behavioral, and cognitive skills
[33]. Simulation can be an effective learning experience
that increases students’ knowledge and self-confidence
and enables the development of clinical decision-making
skills [17, 34]. However, satisfaction and self-confidence
are the main learning outcomes obtained through simu-
lation [35]. The study results showed that the personal
and simulation design factors increased satisfaction and
self-confidence in antenatal simulation learning among
nursing students.

Attitude toward SBE was a strong significant predictor
of students’ self-confidence in antenatal simulation learn-
ing. Moreover, the qualitative results showed how stu-
dents developed their confidence in simulation learning
based on teachers’ positive feedback, which allowed them
to resolve and remediate skills. In this study, students
expressed positive attitudes toward SBE, showing that
simulation helped them prepare themselves for practice
in the ANC clinic and practice complex cases that would
benefit them in the future. However, previous studies
have reported several negative opinions from students
regarding SBL, including limited equipment/resources,
inadequate realistic scenarios reflecting clinical settings,
and inadequate space to practice simulation [36-38].
Furthermore, students have expressed negative emotions
such as stress and anxiety [39]. Thus, it is important to
have a positive and nurturing environment and appro-
priate teaching techniques to increase positive attitudes
toward SBE, which strongly impact students’ confidence
in learning.
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In this study, attitude toward SBE and attitude toward
simulation design were strong predictors of students’ sat-
isfaction. Furthermore, many students expressed their
satisfaction as a result of the teaching characteristics,
simulation design, and positive learning process. Ross
et al. [40] reported that undergraduate nursing students
who completed SBL before their clinical practice were
satisfied with this education. Additionally, nursing stu-
dents benefited patients, they were accepted by clinical
nurses, and their level of knowledge increased with this
education. The simulation design and activities should
be based on learners and their needs [41]. Bagnasco et al.
[42] reported that satisfaction levels were related not only
to available materials, instruments, and interactive simu-
lations but also to the trainer’s expertise, approachability,
and communication skills. A learning environment that
promotes students’ satisfaction enhances motivation
to study and increases the chance of meeting expected
learning outcomes [43]. Therefore, the competence of
trainers to meet learners’ needs and promote learner
engagement should be considered when implementing
SBL.

In this study, the qualitative analysis showed that some
students accepted that they experienced stress during
simulation learning. Experiencing high stress and anxiety
levels during practice can decrease concentration in the
simulation scenario [44]. Research studies have reported
different causes of learners’ stress. The simulation may
cause high stress and anxiety levels because of unfamiliar
learning approaches [45]. Willhaus et al. [46] showed that
nursing students could have negative experiences, such
as stress and anxiety, which are often unexpected conse-
quences of the simulation-based practice. The outcomes
and expectations for each learning simulation should be
clarified, and the level of difficulty should be appropriate
for the students.

This study has a limitation. Since the data collection
was based on self-administered online surveys where
participants were asked about their past simulation
learning experience, recall bias may exist. However, a
strength of this study lies in its use of a mixed-methods
research design, which may reduce self-reported bias [47]
and strengthen the analysis, resulting in comprehensive
research outcomes and a better understanding of the
learners’ experiences. Furthermore, it serves as a reflec-
tion of the impact of instructional management under
the constraints of the COVID-19 situation, particularly
with limited practical training opportunities. This pro-
vides insights into potential paths for the future develop-
ment of the antenatal SBL training practicum. In future
research, it is advisable to design an experimental study
that ensures effective outcomes, with a particular focus
on assessing the potential impact of antenatal SBL on
critical thinking skills. Furthermore, this study provides
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guidance for practical curriculum design in nursing
education and practice, particularly regarding effective
antenatal SBL. These implications encompass various
aspects, including the preparation process aimed at fos-
tering positive student attitudes toward SBE, enhancing
teachers’ competencies in training, designing simulations
to cover a range of skills and outcomes to boost student
confidence, expanding to promote critical thinking skills,
and addressing the psychological well-being of students
during implementation.

Conclusions

This study showed that GPA, attitude toward SBE, profes-
sional identity, perceived stress, teaching competencies,
attitude toward simulation design, and attitude toward
simulation importance influenced students’ satisfaction
and self-confidence in antenatal SBL. Furthermore, atti-
tude toward SBE and attitude toward simulation design
were strong and significant predictors of student satisfac-
tion, whereas attitude toward SBE was the only predictor
of student self-confidence. Based on the qualitative analy-
sis, four major themes were identified, including positive
attitude toward antenatal simulation, turning reassurance
into confidence, I am really happy to learn, and being a
good nurse motivates and stresses me. The study results
may contribute to the development of learning meth-
ods that enhance the effectiveness of antenatal SBL and
ensure that nursing students achieve optimal benefits.

Acknowledgements

The authors would like to express our appreciation to the source of funding
for this work. The China Medical Board of New York, Inc,, the Faculty of Nursing,
Mahidol University provided funding for this study. The authors would also like
to thank all of the students who took part in this study for their participation.
All of the authors contributed to the article’s drafting and critically revised it for
accurate content.

Author contributions

KK. S.N.and AR. conceptualized and designed the online survey and focus
group interview instrument, and collected data. K.K. and S.N. conducted the
statistical analysis and drafted the first version of the manuscript. SN. KKR.P.
and AR. assisted with the design of the survey and focus group interview
instrument and its validation, and the statistical analysis plan. AR, RP.and LR.
edited the manuscript. All authors contributed with the design of the survey
tool and collected the data and approved the final manuscript as submitted.
All authors have read and agreed to the published version of the manuscript.

Funding

This research was supported by the China Medical Board of New York, Inc,, the
Faculty of Nursing, Mahidol University.

Open access funding provided by Mahidol University

Data availability
The datasets used during the current study are available from the
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The study was conducted in accordance with the Declaration of Helsinki
and approved by the Institutional Review Boards (or Ethics Committees) of
the Faculty of Nursing, Mahidol University (COA No. IRB-NS2022/666.1702).

Page 9 of 10

All participants signed the online informed consent, and their responses to
the questionnaire did not affect their final scores of the course. All data were
collected anonymously.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Obstetrics and Gynecological Nursing, Faculty of Nursing,
Mahidol University, Bangkok 10700, Thailand

?School of Nursing and Midwifery, Western Sydney University, Locked Bag
1797, Penrith, NSW 2751, Australia

Received: 1 October 2023 / Accepted: 23 February 2024
Published online: 06 March 2024

References

1. Jiménez-Rodriguez D, Santilldn Garcia A, Montoro Robles J, Rodriguez Salva-
dor MD, Mufoz Ronda FJ, Arrogante O. Increase in video consultations during
the COVID-19 pandemic: healthcare professionals’ perceptions about their
implementation and adequate management. Int J Environ Res Public Health.
2020;,17(14):5112.

2. Fogg N, Wilson C, Trinka M, Campbell R, Thomson A, Merritt L, Tietze M, Prior
M. Transitioning from direct care to virtual clinical experiences during the
COVID-19 pandemic. J Prof Nurs. 2020;36(6):685-91.

3. WyattT, Baich VA, Buoni CA, Watson AE, Yurisic VE. Clinical reasoning: adapt-
ing teaching methods during the COVID-19 pandemic to meet student
learning outcomes. J Nurs Educ. 2021;60(1):48-51.

4. Roberts E, Kaak V, Rolley J. Simulation to replace clinical hours in nursing: a
meta-narrative review. Clin Simul Nurs. 2019;37:5-13.

5. Bogossian F, Cooper S, Kelly M, Levett-Jones T, McKenna L, Slark J, Seaton
P. Best practice in clinical simulation education —are we there yet? A cross-
sectional survey of simulation in Australian and New Zealand pre-registration
nursing education. Collegian. 2018;25(3):327-34.

6. Sharoff L. Student’s perception of vSim for Nursing® using the Simulation
Effectiveness Tool—Modified. Clin Simul Nurs. 2022,68:1-8.

7. Madhavanprabhakaran G, Al-Khasawneh E, Wittmann L. Perceived benefits
of pre-clinical simulation-based training on clinical learning outcomes
among Omani undergraduate nursing students. Sultan Qaboos Univ Med J.
2015;15(1):e105.

8. BarryIssenberg S, Mcgaghie WC, Petrusa ER, Lee Gordon D, Scalese RJ.
Features and uses of high-fidelity medical simulations that lead to effective
learning: a BEME systematic review. Med Teach. 2005;27(1):10-28.

9. Alfes CM. Evaluating the use of simulation with beginning nursing students. J
Nurs Educ. 2011;50(2):89-93.

10. Mould J, White H, Gallagher R. Evaluation of a critical care simulation series for
undergraduate nursing students. Contemp Nurse. 2011;38(1-2):180-90.

11, Parker RA, McNeill JA, Pelayo LW, Goei KA, Howard J, Gunter MD. Pediatric
clinical simulation: a pilot project. J Nurs Educ. 2011;50(2):105-11.

12. Brannan JD, White A, Bezanson JL. Simulator effects on cognitive skills and
confidence levels. J Nurs Educ. 2008;47(11):495-500.

13.  Goldenberg D, Andrusyszyn MA, lwasiw C. The effect of classroom simulation
on nursing students'self-efficacy related to health teaching. J Nurs Educ.
2005;44(7):310-4.

14.  Jeffries P The NLN Jeffries simulation theory. Lippincott Williams & Wilkins;
2021. Aug 20.

15. Glnay U, Kiling G. The transfer of theoretical knowledge to clinical practice
by nursing students and the difficulties they experience: a qualitative study.
Nurse Educ Today. 2018;65:81-6.

16.  Awad MS, Abdullah MK, Ibrahim RH, Abdulla RK. Nursing students'attitudes
toward simulation technology in nursing education. Int J Emerg Technol
Learn (Online). 2019;14(14):31.

17. Pinar G, Acar GB, Kan A. A study of reliability and validity an attitude
scale towards simulation-based education. Archives Nurs Pract Care.
2016;2(1):028-31.



Kuesakul et al. BMC Nursing

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

32.

33.

(2024) 23:161

Ravari A, Bazargan-Hejazi S, Ebadi A, Mirzaei T, Oshvandi K. Work values

and job satisfaction: a qualitative study of Iranian nurses. Nurs Ethics.
2013;20(4):448-58.

Gurkové E, Cap J, Ziakova K, Duriskova M. Job satisfaction and emotional
subjective well-being among Slovak nurses. Int Nurs Rev. 2012;59(1):94-100.
Nakayama N, Ejiri H, Arakawa N, Makino T. Stress and anxiety in nursing stu-
dents between individual and peer simulations. Nurs Open. 2021;8(2):776-83.
Roh'YS, Jang K. Survey of factors influencing learner engagement

with simulation debriefing among nursing students. Nurs Health Sci.
2017,19(4):485-91.

Billingsley GM, Scheuermann BK. Using virtual technology to enhance field
experiences for pre-service special education teachers. Teacher Educ Special
Educ. 2014;37(3):255-72.

Oliveira FS, Coelho AS, Fonseca LM, Vieira FV, Campbell SH, Aredes ND. Influ-
ence of simulation design on stress, anxiety and self-confidence of nursing
students: systematic review with meta-analysis. J Clin Nurs. 2023 Mar 9.
Bartlett T, Schugurensky D. Inclusive civic education and school democracy
through participatory budgeting. Education, Citizenship and Social Justice.
2023:17461979231160701.

Creswell JW, Clark VL. Designing and conducting mixed methods research.
Sage; 2017. Aug 31.

Cohen S. Perceived stress in a probability sample of the United States. In:
Spacapan S, Oskamp S, editors. The social psychology of health. Sage Publica-
tions, Inc,; 1988. pp. 31-67.

Hao YF, Niu HJ, Li LP, Yue SJ, Liu XH. Measurement of professional identity in
Chinese nursing students. Int J Nurs Sci. 2014;1(2):137-44.

Chen JY, Chin WY, Tiwari A, Wong J, Wong IC, Worsley A, Feng Y, Sham MH,
Tsang JP, Lau CS. Validation of the perceived stress scale (PSS-10) in medical
and health sciences students in Hong Kong. Asia Pac Scholar. 2021;6(2):31-7.
Wongpakaran N, Wongpakaran T. The Thai version of the PSS-10: an investiga-
tion of its psychometric properties. Biopsychosoc Med. 2010;4:1-6.

Catano VM, Harvey S. Student perception of teaching effectiveness: develop-
ment and validation of the evaluation of Teaching competencies Scale
(ETCS). Assess Evaluation High Educ. 2011,36(6):701-17.

Jeffries PR, Rizzolo MA. Designing and implementing models for the innova-
tive use of simulation to teach nursing care of ill adults and children: a
national, multi-site, multi-method study. New York, NY: National League for
Nursing; 2006.

Holloway I, Galvin K. Qualitative research in nursing and healthcare. Wiley;
2023.Nov 9.

Ryan CA, Walshe N, Gaffney R, Shanks A, Burgoyne L, Wiskin CM. Using
standardized patients to assess communication skills in medical and nursing
students. BMC Med Educ. 2010;10(1):1-8.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

Page 10 of 10

Tubaishat A, Tawalbeh LI. Effect of cardiac arrhythmia simulation on

nursing students'knowledge acquisition and retention. West J Nurs Res.
2015;37(9):1160-74.

O'Donnell JM, Decker S, Howard V, Levett-Jones T, Miller CW. NLN/Jeffries
simulation framework state of the science project: Simulation learning
outcomes. Clin Simul Nurs. 2014;10(7):373-82.

Crea KA. Practice skill development through the use of human patient simu-
lation. Am J Pharm Educ. 2011;75(9).

Gore T, Schuessler JB. Simulation policy development: lessons learned. Clin
Simul Nurs. 2013;9(8):e319-22.

Seybert AL, Kane-Gill SL. Elective course in acute care using online learning
and patient simulation. Am J Pharm Educ. 2011;75(3).

McCaughey CS, Traynor MK. The role of simulation in nurse education. Nurse
Educ Today. 2010;30(8):827-32.

Ross AJ, Anderson JE, Kodate N, Thomas L, Thompson K, Thomas B, Key S,
Jensen H, Schiff R, Jaye P. Simulation training for improving the quality of care
for older people: an independent evaluation of an innovative programme for
inter-professional education. BMJ Qual Saf. 2013;22(6):495-505.

Adamson K, Rodgers B. Systematic review of the literature for the NLN Jeffries
simulation framework: discussion, summary, and research findings. NLN Jef-
fries Simul Theory. 2016:9-37.

Bagnasco A, Pagnucci N, Tolotti A, Rosa F, Torre G, Sasso L. The role of simula-
tion in developing communication and gestural skills in medical students.
BMC Med Educ. 2014;14(1):1-7.

World Health Organization. Simulation in nursing and midwifery educa-
tion (no. WHO/EURO: 2018-3296-43055-60253). World Health Organization.
Regional Office for Europe; 2018.

Kim J, Park JH, Shin S. Effectiveness of simulation-based nursing education
depending on fidelity: a meta-analysis. BMC Med Educ. 2016;16:1-8.
Dieckmann P, Friis SM, Lippert A, @stergaard D. Goals, success factors, and
barriers for simulation-based learning: a qualitative interview study in health
care. Simul Gaming. 2012;43(5):627-47.

Willhaus J, Burleson G, Palaganas J, Jeffries P. Authoring simulations for high-
stakes student evaluation. Clin Simul Nurs. 2014;10(4):e177-82.
Dodd-McCue D, Tartaglia A. Self-report response bias: learning how to live
with its diagnosis in chaplaincy research. Chaplaincy Today. 2010;26(1):2-8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Evaluation of antenatal simulation-based learning on satisfaction and self-confidence levels among Thai undergraduate nursing students during the COVID-19 pandemic: a mixed-method study
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿Design
	﻿Participants and setting
	﻿Data collection
	﻿Ethical approval
	﻿Measures
	﻿Data analysis

	﻿Results
	﻿Demographic and variable data in the quantitative results
	﻿Correlation for the satisfaction and self-confidence level in antenatal SBL according to personal, facilitator, and simulation design factors during the COVID-19 pandemic
	﻿Predictive factors for students’ satisfaction with antenatal SBL during the COVID-19 pandemic
	﻿The predictive factors of self-confidence in antenatal SBL during the COVID-19 pandemic
	﻿Qualitative results
	﻿Theme 1: positive attitude toward antenatal simulation
	﻿Theme 2: turning reassurance into confidence
	﻿Theme 3: I am really happy to learn
	﻿Theme 4: being a good nurse motivates and stresses me

	﻿Discussion
	﻿Conclusions
	﻿References


