
Open Journal of Nursing, 2013, 3, 95-100                                                                   OJN 
http://dx.doi.org/10.4236/ojn.2013.31012 Published Online March 2013 (http://www.scirp.org/journal/ojn/) 

The problem-based learning integrated with simulation to 
improve nursing students’ self-efficacy 

Min Sohn*, Youngmee Ahn, Mijin Lee, Heami Park, Narae Kang 
 

Department of Nursing, Inha University, Incheon, South Korea 
Email: *sohnmin@inha.ac.kr 
 
Received 20 January 2013; revised 27 February 2013; accepted 8 March 2013 

ABSTRACT 

Introduction: The purposes of this study were to de- 
scribe the simulation integrated with problem-based 
learning (SIM-PBL) module to educate the nursing 
process for clients with hypertension and to evaluate 
its effectiveness on nursing students’ self-efficacy (SE). 
Methods: This study was a one group pre- and post- 
test design. Twenty five students received a 5-hour 
SIM-PBL program focused on nursing care of clients 
with hypertension. A newly developed self-report 
questionnaire was used to assess SE in four areas of 
the nursing process with a scale of 0 (not at all confi- 
dent) to 10 (totally confident). The four areas were 
subjective data assessment, physical examination, 
prioritizing nursing care and health promotion ad- 
vices. Results: At baseline, students’ SE ranged from 
5.5 ± 1.4 (prioritizing nursing care) to 7.6 ± 1.4 (sub- 
jective data assessment). After SIM-PBL education, 
all areas of nursing process presented statistically sig- 
nificant improvements of SE. The improvements were 
most noticeable in prioritizing nursing care. Conclu- 
sion: The SIM-PBL module was effective in improv- 
ing the students’ self-efficacy in the nursing process 
for patients with hypertension. Further studies are 
recommended in developing SIM-PBL modules for 
diverse nursing topics and evaluating their effective- 
ness in various aspects of students’ competency. 
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1. INTRODUCTION 

The educational challenges confronting nursing schools 
in the twenty-first century are far more difficult than 
their counterparts faced in years past. Patients are sicker, 
present faster changing manifestations, and stay for a 
shorter time in the hospital. Nursing schools have access 

to fewer clinical sites and expert instructors due to in- 
creased awareness of patient safety and the global nurs- 
ing shortage. In the current environment, students are at 
high risk of fewer clinical hours, low quality clinical 
practicum, and limited experience of a nurse’s various 
roles. Students have few chances to practice nursing 
skills and spend most of their time in observation rather 
than actively engaged in the learning process to improve 
their decision making, critical thinking, and problem 
solving. 

Problem solving is acknowledged to be one of the 
most important competencies students must acquire dur- 
ing their nursing education. Problem-based learning 
(PBL), which is designed to improve students’ problem 
solving capabilities, was integrated into health education 
in the early 1960 s [1]. In PBL, learning derives from 
problem-based instruction rather than discrete, topic- 
focused education [2]. Nursing education has adopted the 
PBL method, and its effectiveness has been proved in 
various facets of nursing education [3]. To maximize the 
effectiveness of PBL, Harden and Davis [4] suggested 
that it should be the continuum between theoretical and 
clinical learning. However, in nursing education, PBL 
has been used mostly in didactic courses and rarely for 
clinical practicum. 

Simulation in nursing education, another innovative 
teaching strategy, mimics clinical situations. It gives 
nursing students the opportunity to achieve clinical com- 
petency through cognitive, psychomotor, and affective 
learning experiences in various scenarios [5]. Of the vari- 
ous types of simulation, high-fidelity simulation offers 
highly sophisticated case scenarios and involves equip- 
ment that can be used to solve the problems [5]. High 
fidelity simulation has been shown to be effective in 
educating students about critical care [6], medication 
administration [7], patient safety [8], basic nursing skills 
[9], and communication skills [10].  

In this study, the researchers show how PBL and simu- 
lation have been integrated to maximize their effective- 
ness in clinical nursing education. Previous studies have 
indicated that simulation, coupled with PBL, can offer *Corresponding author. 
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nursing students a more integrated learning process and a 
wider spectrum of clinical education. Simulation inte- 
grated with problem-based learning (SIM-PBL) has been 
used to improve clinical competency [11], critical as- 
sessment [12], academic achievement [13], problem solv- 
ing [9], and self-efficacy (SE) [14] for nursing and me- 
dical students.  

Of all the potential clinical topics that are suitable for 
a SIM-PBL module, we selected the nursing process for 
patients with hypertension. In fact, PBL mirrors the 
nursing process, which is the fundamental framework of 
clinical nursing education. Nursing process is an orga- 
nizing framework for professional nursing practice that 
uses scientific reasoning and problem solving [15]. Fur- 
thermore, hypertension is one of the most prevalent 
chronic health conditions in Korea: 27% of adults older 
than 30 have the condition [16]. 

The selected topic offers nursing students a broad 
spectrum of learning opportunities, from health assess- 
ment to health promotion. This study’s objectives were to 
describe the use of a SIM-PBL module to educate stu- 
dents on the nursing process for patients with hyperten- 
sion and to evaluate the module’s effectiveness on stu- 
dents’ self-efficacy (SE). 

2. METHODS 
2.1. Design and Study Participants  

This study used a one-group pretest-posttest design. Over 
the course of 2 years, 25 nursing students from two co- 
horts were recruited to participate in the study: 11 stu- 
dents from the 2010 class and 14 students from the 2011 
class. Data were collected from September 1, 2010 to 
September 15, 2011. 

The researchers used a convenience sampling method 
with nursing students who were enrolled in third year of 
a 4-year baccalaureate program at a university in Incheon, 
South Korea. Sample size could not be calculated be- 
cause the SIM-PBL program was part of the regular cur- 
riculum, and students who wanted to enroll in the SIM- 
PBL course had to be included in the study. Students 
could enroll in the SIM-PBL course if they were enrolled 
in the third-year of the nursing program and had at least 
one semester of clinical practicum experience. Students 
were excluded if they had taken a leave of absence dur- 
ing the previous semester or had any previous experience 
with simulation-based learning. 

2.2. SIM-PBL: Module Development and  
Contents  

A focus group was formed to develop the SIM-PBL 
module: It included faculties and research nurses experi- 
enced in critical care and nursing education. The module 
comprised a 2-hour didactic session and a 3-hour SIM- 

PBL session. The didactic session included a lecture on 
the nursing process for patients with hypertension and 
health promotion strategies; the SIM-PBL session com- 
prised a PBL session and a simulation session. After a 
scenario was presented, students were to develop a care 
plan for the patient and to practice nursing care during 
the PBL session. The case for this SIM-PBL scenario 
involved a middle-aged man who visits a community 
health center. An overweight smoker, he was recently 
diagnosed with hypertension. Students were required to 
demonstrate their nursing care plan within 15 minutes of 
the simulation session.  

During the SIM-PBL session, students were expected 
to achieve the learning objectives as a group, which in- 
cluded assessment using interview and a cardiovascular- 
focused physical examination; prioritizing the nursing 
diagnosis, expected outcomes, and nursing interventions; 
and providing health promotion advice. Because the pa- 
tient in question did not have any signs or symptoms of 
hypertension, the students’ nursing intervention consisted 
of health promotion advice. The students also had to 
demonstrate therapeutic communication and professional 
attitude during the session.  

Debriefing, which is an essential part of integrating the 
learning experience, is a question/answer method de- 
signed to reveal whether the learning objectives were 
achieved in a safe and correct way. In this study, the 
questions used for debriefing were adapted from recom- 
mendations of the National League of Nursing [5]. The 
instructor questioned the students about their experience, 
the patient’s health problems, priorities for nursing care, 
and therapeutic communication. Participants were also 
asked to identify the most important thing that they 
learned from the scenario and what they would change if 
they have another chance to participate in the same sce- 
nario.  

2.3. SIM-PBL: Module Operation  

The SIM-PBL session, which was held a week after the 
didactic session, consisted of orientation, the PBL ses- 
sion, the simulation session, debriefing, and breaks. After 
the instructor had briefed the students about the scenario, 
they were randomly assigned to groups of three or four. 
The PBL session was held in a designated room, which 
was equipped with an examination bed, desk, chairs, and 
a white board. During the session, students were en- 
couraged to actively participate in group discussions and 
to practice their interview questions for patients, physical 
examination skills, and health promotion advice. Stu- 
dents were informed that a simulation session involving 
the same scenario would follow, but all of the activities 
should be finished within 15 minutes. They had to priori- 
tize all activities using problem-solving strategies.  

The simulation session occurred in a simulation labo- 
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ratory, which was equipped with a SimMan® (Laerdal, 
Toronto, ON, Canada), a high fidelity simulation per- 
formance program. Once a student group entered the 
simulation room, they were expected to conduct them- 
selves as if they were encountering a real patient. They 
could review the patient’s medical record and medication 
administration record. If they wished additional informa- 
tion, they could actually talk to the simulator; the in- 
structor, acting as the patient, responded to them by mi- 
crophone. After the simulation was completed, all of the 
participants attended a debriefing session to review 
videotapes of their performance during the simulation 
and to provide feedback to each other through in-depth 
discussion. 

2.4. Measurements 

Measurements included the students’ age, gender, and SE 
in the nursing process for patients with hypertension. To 
assess SE, the researchers developed a questionnaire 
based on Bandura’s social cognitive theory [17]. In that 
theory, SE is defined as individuals’ judgment of their 
own capabilities to perform actions required to attain 
target goals. In this study, we defined that SE is the 
nursing students’ perceived confidence in the nursing 
process in a given scenario.  

Four areas of the nursing process were identified in 
this study: subjective data assessment, physical examina- 
tion, prioritizing nursing care, and health promotion ad- 
vice. Subjective data assessment included 9 items that 
assess symptoms, past and family history and health be- 
haviors related to cardiovascular disease. Each area of 
the nursing process included 9 to 5 items of detail activi- 
ties students are expected to perform. Students were 
asked to indicate their level of confidence for each ques- 
tion item a scale that ranged from 0 (not at all confident) 
to 10 (absolutely confident). The total SE scores for each 
area of the nursing process represent the mean of SE 
scores for each question and can range from 0 to 10. 
Content validity was confirmed by the expert panel of 
two nursing faculty, a research nurse, and a simulation 
coordinator. The Cronbach’s alpha coefficients for each 
area were 0.87 (subjective data assessment), 0.89 (objec- 
tive data assessment), 0.94 (prioritizing nursing care) and 
0.91 (health promotion advice). Cronbach’s alpha for all 
questions was 0.95.  

2.5. Data Collection 

This study was approved by the Institutional Review 
Board of the university where data collection occurred. 
Informed consent was exempted because the SIM-PBL 
course is part of the regular curriculum, and data collec- 
tion was considered to be a routine evaluation process for 
course development. Nonetheless, one of the researchers 

(not the instructor) informed the students that the study’s 
data could be used for research purposes as well and that 
this process would not affect their grade. Baseline data 
collection occurred at the beginning of the didactic ses- 
sion. Posttest data were collected immediately after the 
SIM-PBL session and the debriefing session, which was 
held 1 week after the didactic session.  

2.6. Data Analysis  

SPSS version 18.0 (SPSS, Chicago, IL, USA) was used 
for statistical analysis. Explorative descriptive analysis 
was performed to validate data entry and to examine the 
nature of the data. Skewness and kurtosis of the total 
scores for each area were determined, and the scores 
were all normally distributed despite the small sample 
size. We could not find any major changes of curriculum 
and any statistical difference in SE between the two co- 
horts. Therefore, the data were pooled. We used the 
paired t test to evaluate the relationship between SIM- 
PBL and SE by comparing SE scores of the pretest and 
posttest. All statistical tests were performed with α = 
0.05 in a two-tailed test.  

3. RESULTS  

Participants were all women. Their mean age was 20.9 ± 
1.2 years. Tables 1 and 2 present the means of SE scores 
for each area of the nursing process. At baseline, priori- 
tizing nursing care showed the lowest SE among the four 
areas, followed by physical examination, health promo- 
tion advice, and subjective data assessment. All of the 
areas showed statistically significant SE improvement 
after the SIM-PBL instruction.  

Table 1 presents the SE scores for subjective data as- 
sessment and physical examination. After the interven- 
tion, SE improved in 4 out of 9 items in subjective data 
assessment; the improvements were statistically signifi- 
cant for assessment of symptoms (t = 2.95, p = 0.007), 
exercise (t = 2.26, p = 0.033), weight and calculating 
body mass index (t = 2.45, p = 0.022), and medication 
compliance (t = 2.10, p = 0.046). In objective data as- 
sessment, after the intervention, SE improved in 3 out of 
5 items, and the improvements were statistically signify- 
cant at assessment of jugular vein distension (t = 2.23, p 
= 0.035), location of point of maximum impulse (t = 
2.08, p = 0.048), and listening heart sounds (t = 2.77, p 
= 0.010). Critical thinking showed the most distinctive 
improvement in SE scores after the SIM-PBL experience 
(Table 2). All 4 items in critical thinking showed statis- 
tically significant improvement in SE scores; the im- 
provements were statistically significant for prioritizing 
nursing diagnosis (t = 4.36, p < 0.001), prioritizing the 
expected outcomes (t = 5.60, p < 0.001), prioritizing in- 
terventions (t = 4.54, p < 0.001), and selecting the way  

Copyright © 2013 SciRes.                                                                       OPEN ACCESS 



M. Sohn et al. / Open Journal of Nursing 3 (2013) 95-100 98 

Table 1. Means (SD) of self-efficacy in subjective data assess- 
ment and physical examination (N = 25). 

Areas of nursing process Pretest Posttest 
Paired t test 

(p value) 

Subjective data assessment    

Symptoms 6.5 (2.2) 7.5 (1.5) 2.95 (0.007)

Past history 7.7 (2.0) 7.9 (1.4) 0.54 (0.593)

Family history 8.0 (1.9) 8.2 (1.3) 0.64 (0.526)

Diet 7.6 (1.7) 8.1 (1.4) 1.54 (0.136)

Exercise 7.7 (1.4) 8.3 (1.2) 2.26 (0.033)

Weight and calculating 
BMI 

7.2 (2.7) 8.3 (1.4) 2.45 (0.022)

Medication compliance 7.5 (1.8) 8.3 (1.3) 2.10 (0.046)

Current smoking status 8.3 (1.3) 8.7 (1.2) 0.73 (0.474)

Exposure of second hand 
smoking 

7.6 (2.5) 8.0 (1.5) 1.09 (0.286)

Total 7.6 (1.4) 8.1 (1.0) 2.48 (0.020)

Physical examination    

JVD 5.4 (1.9) 6.4 (1.6) 2.23 (0.035)

PMI location 7.0 (1.7) 7.8 (1.4) 2.08 (0.048)

Listening heart sounds 6.1 (2.2) 7.6 (1.8) 2.77 (0.010)

Palpation of pulses 7.6 (1.4) 7.9 (1.6) 0.82 (0.420)

Edema on hands and foot 6.4 (1.6) 7.1 (2.2) 1.61 (0.121)

Total 6.5 (1.5) 7.4 (1.4) 2.47 (0.021)

Abbreviations: SD = Standard deviation; BMI = Body mass index; JVD = 
Jugular vein distension; PMI = Point of maximum impulse. 

 
to evaluate expected outcomes (t = 5.71, p < 0.001). SE 
in health promotion advice is also presented at Table 2. 
In health promotion advice, after the intervention, SE 
improved in 3 out of 5 items; the improvements were 
statistically significant for smoking cessation (t = 2.83, p 
= 0.009), diet (t = 2.06, p = 0.049) and taking medica- 
tion as ordered (t = 2.10, p = 0.047).  

4. DISCUSSION  

This study was conducted to describe a SIM-PBL mod- 
ule for patients with hypertension and to evaluate the 
relationship between the SIM-PBL module and SE in the 
nursing process. Three findings are particularly note- 
worthy. 

First, SE in the nursing process improved for all 4 ar- 
eas, and most of the improvements were statistically sig- 
nificant despite the small sample size. In particular, SE 
improvement was most noticeable in prioritizing nursing 
care. Students’ ability to prioritize problems is not an 
easy skill to master; PBL targets this area of learning.  

Table 2. Means (SD) of SE in prioritizing nursing care and 
health promotion advice (N = 25). 

Areas of nursing process Pretest Posttest 
Paired t test 

(p value) 

Prioritizing nursing care    

Prioritizing nursing  
diagnosis 

6.0 (1.5) 7.2 (1.2) 4.36 (<0.001)

Prioritizing the expected 
outcomes 

5.5 (1.4) 7.1 (1.1) 5.60 (<0.001)

Prioritizing interventions 5.4 (1.6) 7.0 (0.9) 4.54 (<0.001)

Selecting the way to  
evaluate expected  
outcomes 

5.1 (1.7) 7.0 (1.2) 5.71 (<0.001)

Total 5.5 (1.4) 7.1 (1.0) 5.78 (<0.001)

Health promotion advice    

Exercise 7.3 (1.9) 8.0 (1.5) 1.89 (0.071)

Diet 7.1 (1.8) 7.9 (1.5) 2.06 (0.049)

Smoking cessation 6.7 (2.5) 8.0 (1.5) 2.83 (0.009)

Medication compliance 7.7 (1.6) 8.5 (1.4) 2.10 (0.047)

Drinking 7.4 (1.7) 8.0 (1.5) 1.58 (0.128)

Total 7.2 (1.7) 8.1 (1.3) 2.42 (0.023)

Abbreviations: SD = Standard deviation; SE = Self-efficacy. 

 
The substantial improvement in prioritizing nursing care 
may indicate that PBL was well-integrated with simula- 
tion and resulted in a higher level of learning. PBL em- 
phasizes an integrative way of learning through small 
group, self-directed study with a faculty member who 
acts as a facilitator [18]. The SIM-PBL was able to pre- 
sent these essential PBL attributes successfully.  

Second, student competency in physical examination 
noticeably improved. Although health assessment is a 
key component of the nursing curriculum, nursing fac- 
ulty have often observed that nursing students’ skills are 
quite disappointing, especially in the clinical environ- 
ment. Traditionally, instructors have taught students in 
the laboratory how to take a detailed history and to per- 
form a complete physical examination, absent any clini- 
cal context. Such an approach to the physical examina- 
tion is time-consuming and is rarely performed in hospi- 
tals, where most of the clinical practicum occurs. In this 
study, the researchers noticed that students lacked confi- 
dence in cardiovascular-focused physical examination 
before they participated in the clinical scenario, but im- 
proved after the SIM-PBL session. This observation is 
consistent with the results of previous studies that evalu- 
ated physical examination capabilities in nurses [19] and 
nursing students [20]. Simulation [21], PBL [19] or SIM- 
PBL [11] have been alternative ways to improve stu- 
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dents’ ability to perform the physical examination ap- 
propriately in varied clinical situations. Furthermore, 
previous studies have shown that SIM-PBL is better than 
PBL alone in teaching those skills to nursing students [11] 
and medical students [12].  

Finally, SIM-PBL was also effective in enhancing the 
students’ skill in health behavior assessment and com- 
munication of health promotion advice. Although both 
activities depend heavily on verbal communication be- 
tween student and simulator (i.e., an instructor convers- 
ing by microphone), the students’ confidence improved 
compared with that of the control group, and the change 
was statistically significant. Traditionally, nursing stu- 
dents have learned the skill of giving health promotion 
advice in a classroom or in a community-based practi- 
cum; it was often based on the intensive health promo- 
tion education project. However, like health assessment, 
providing health promotion advice to patients is a nurs- 
ing skill that is more often needed in acute care clinical 
settings. Health promotion advice should be case specific 
and individualized that is, based on a patient’s specific 
needs and clinical conditions. In that context, health 
promotion advice should be provided with, not separate 
from, other nursing care. For example, nursing students 
must learn how to provide health promotion advice on 
such topics as smoking cessation, healthy diet, and exer- 
cise as they perform health assessment, administer me- 
dications, and provide meals. Thus, SIM-PBL could be 
an excellent methodology to teach nursing students how 
to provide health promotion advice in an almost-real 
clinical environment.  

This study has several limitations. First using a one- 
group pretest and posttest design without a control group 
may undermine the effect of SIM-PBL on SE in the 
nursing process. Second, the small sample size may have 
resulted in low power to meet the study purposes. Third, 
the study participants were recruited by convenience 
sampling from one university. Thus, generalizability is 
limited. Finally, potential confounding factors such as 
learning style, grades and potential unique characteristics 
of each cohort were not assessed.  

5. CONCLUSION 

The SIM-PBL module was developed to teach under- 
graduate nursing students how to care for patients with 
cardiovascular disease. The module was successfully 
applied and demonstrated statistically significant rela- 
tionships with nursing students’ SE. A more advanced 
research design is recommended for the future, one that 
uses random selection and random assignment of the 
control and intervention groups and collects information 
about potential confounding factors. In doing so, the le- 
gitimate effectiveness of SIM-PBL can be more critically 
evaluated. 
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