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Abstract: This study developed a problem-based learning (PBL) module to improve integrated
thinking and problem-solving ability in students of dental hygiene. After applying PBL, the study
tested the improvement in the problem-solving ability and self-efficacy of students. The subjects
were 31 fourth-year students of the Department of Dental Hygiene at G University. The PBL process
was applied to three topics for 15 weeks, and the tools for evaluating problem-solving ability and
self-efficacy were reconstructed and used before and after the application to examine the effects
of the module. The result indicates that the mean of problem-solving ability (32 detailed items)
increased from 3.37 to 3.65 (an increase of 0.28) after classes (p < 0.001). Alternatively, the average
for self-efficacy (22 detailed questions) increased from 0.21 to 2.89 (p < 0.05; an increase of 2.67).
The study also confirmed the correlation between problem-solving ability and the total posttest
score for self-efficacy (p < 0.001). Thus, the problem-solving ability and self-efficacy of learners were
improved in the class to which PBL was applied. These improvements exerted a significant effect on
the improvement of problem-solving ability. This finding confirmed the effect of the PBL method on
dental hygiene education.
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1. Introduction

A dental hygienist is a licensed health care professional and a clinician with the overall
role of providing preventive, educational, and therapeutic services for the management of
oral diseases and the promotion of oral health [1]. Accordingly, training dental hygienists
to acquire the expertise in coping with various practical situations that may occur in clinical
settings is extremely important. In this regard, dental hygiene education strives to train
clinicians who can effectively solve problems in various clinical situations by utilizing
knowledge and experience. Additionally, as an alternative to increasing the ability to cope
with the abovementioned situations, endeavors have been made to provide education that
applies problem-based learning (PBL) [2].

PBL was first introduced at McMaster University Medical School in Canada during
the late 1960s [3]. Medical schools in Korea also implemented the PBL process in 87.5%
(35 out of 40) of schools, where the majority of schools have been applying PBL [4]. Educa-
tion applying the PBL has been tried not only in the medical field but also in other fields,
such as nursing, dentistry, and dental hygiene [5–7]. The reason for which PBL is attracting
attention in medical and health academia is that it is evaluated to improve students’ ability
to apply knowledge to clinical sites. That is to say, this learning method applies knowledge
and technology to solve problems using clinical data [8,9].
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Problem-solving ability is a major competency for solving practical problems in clinical
situations and is a requirement for the professional performance of the role of a dental hy-
gienist. Additionally, problem-solving skills are essential for dental hygienists in instructing,
collecting, analyzing, and evaluating accurate understanding and information on a given
situation in the clinical dental field. Additionally, self-efficacy is a competency necessary
for dental hygienists in acting as an important variable in improving job satisfaction.

Relevant studies reported that the PBL process improved the self-efficacy and problem-
solving ability of students in medicine, dentistry, and nursing [10–13]. Other studies also
reported that self-efficacy exerted an influence on job commitment and major satisfac-
tion [14,15], whereas problem-solving ability helped improve job performance [16]. Given
these results, educational methods, such as PBL, should be reflected to improve the self-
efficacy and problem-solving ability of Dental Hygiene students. However, studies that
developed the PBL process in the field of dental hygiene and evaluated its effects, such
as the enhancement of self-efficacy and problem-solving ability, are very few, especially
in Korea.

Thus, this study aimed to develop a PBL module to improve the problem-solving
ability of students through integrative thinking and self-efficacy in dental hygiene, and
then to apply it. The study was conducted for one semester to evaluate the improve-
ment in problem-solving ability and self-efficacy among students before and after PBL in
dental hygiene.

2. Materials and Methods
2.1. Participants

This study was conducted with research ethics approval from the Institutional Review
Board of G University (IRB No: GWNUIRB-2020-25). The subjects were 31 students enrolled
in a course called Clinical Dental Hygiene 3 (oral health management for special patients)
in the second semester of the fourth year (the last semester of an undergraduate course).
Clinical Dental Hygiene 3 is a course for achieving integrated thinking skills based on the
basic knowledge of students majoring in clinical dental hygiene. We selected all students
who participated in the class and collected the informed consent for this study. We also
provided sufficient opportunities to opt out. Clinical Dental Hygiene 3 was conducted
for one semester from September to December 2020. The levels of problem-solving ability
and self-efficacy were measured once at start of the class in the first week and once at
end of the class in the 15th week, respectively. The researcher (a professor for this class)
provided sufficient information on this course to students and conducted the questionnaire
to students who agreed in writing.

In this study, the theme of the PBL module was composed of three main problems,
namely, the elderly, orthodontics, and dental implants, which were discussed by four
researchers with reference to oral health-related issues and clinical cases. Two out of
four researchers operated classes applying PBL modules. In addition, two researchers
held a weekly meeting to standardize the content of class guidance. The theme of the
PBL module set problematic scenarios that dental hygiene graduates may experience in
dental clinics. The students identified themselves with the main character of the problem
situation to induce self-directed learning. By constructing a practical situation for students,
we induced interest and intrinsic motivation for learning. Additionally, we developed a
dental hygiene care process chart and an oral photograph example as reference materials
related to the problem situations to ensure that the problem-solving process resembled the
actual situation.

In the scenario of the three main problems, the role of students was specified to enable
them to take the initiative to solve problems. The study included problem situations that
could be approached using various methods to derive various solutions and that were
presented as situations that can be solved through team cooperation.

The PBL process was applied to the three problems for 15 weeks. The process is com-
posed of (A) presenting and analyzing problems for each topic, (B) writing a task execution
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plan and individual learning, (C) searching for solutions to the problem, (D) proposing
solutions to the problem and presenting the result, and (E) conducting presentations for
4 weeks.

2.2. Statistical Analysis

To evaluate the effects of PBL on the problem-solving ability and self-efficacy of
students, previously developed tools for assessing problem-solving ability and self-efficacy
before and after the PBL class were reconstructed and used [17]. Problem-solving ability
was evaluated on a scale of 1–5, whereas self-efficacy was evaluated on a scale of 1–4. The
levels of problem-solving ability and self-efficacy were evaluated once each before and
after the application of the PBL module. A survey was conducted on a total of 31 students,
and the survey response rate was confirmed to be 100%.

Problem-solving ability comprised 32 items, whereas the mean reliability (coefficient α)
for the questionnaire items was 0.88. A negative question was calculated using inverse
calculation. Moreover, self-efficacy comprised 22 items with coefficient α of 0.92 for the
questionnaire items.

Data were computerized and analyzed using SPSS 25.0 (SPSS Inc., Chicago, IL, USA).
For analysis, normality was tested using the Kolmogorov–Smirnov test followed by a
paired-sample t-test. The data were normal and Spearman’s correlation analysis was
performed to confirm the correlation between problem-solving ability and self-efficacy.

3. Results

The mean of problem-solving ability improved by 0.28 (from 3.36 to 3.64), which was
statistically significant (p < 0.001).

In the results of items 4, 10, 17, 18, 22, 24, and 31 (Table 1), the score increased after the
PBL from 0.23 min to 0.84 max and was statistically significant (p < 0.05).

Table 1. Problem-solving ability of subjects.

Variable
Before PBL After PBL

p-Value **
Mean ± SD Mean ± SD

Total 3.36 ± 0.41 3.64 ± 0.49 <0.001

1. * I am going to find out why something does not work out when
it does not. 4.03 ± 0.75 4.06 ± 0.96 0.831

2. * I do not bother gathering information to figure out how to solve
something complicated. 3.35 ± 0.98 3.58 ± 1.03 0.109

3. * If I cannot solve a problem at once, I get anxious because it
seems that I do not have the ability to solve the problem. 2.84 ± 1.07 3.35 ± 1.14 0.033

4. * After I fix something, I do not look at what went right and what
went wrong. 3.26 ± 0.96 3.97 ± 0.71 <0.001

5. I can usually come up with a number of creative and effective
ways to solve any problem. 3.16 ± 0.93 3.45 ± 0.72 0.119

6. After trying to solve a problem, I take the time to compare the
actual result with what I expected. 3.16 ± 1.07 3.45 ± 0.81 0.248

7. When I have a problem, I think about solutions a lot until I
cannot come up with any more ideas. 2.94 ± 1.15 3.23 ± 1.02 0.130

8. I constantly look for changes in my feelings when I encounter a
certain problematic situation. 3.42 ± 0.92 3.81 ± 0.95 0.070

9. I have the ability to solve most problems, even if the problem is
so difficult that at first there seems no right solution. 3.35 ± 0.80 3.61 ± 0.84 0.058

10. * A lot of the things I run into are too complex for me to deal with. 3.23 ± 0.84 3.61 ± 1.05 <0.05
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Table 1. Cont.

Variable
Before PBL After PBL

p-Value **
Mean ± SD Mean ± SD

11. * When I make a decision on a problem, I am satisfied with that
decision even after that. 3.23 ± 0.84 3.26 ± 1.09 0.851

12. * When I run into something, the first thought that comes to my
mind is to solve it. 2.84 ± 0.97 2.97 ± 1.05 0.423

13. * Sometimes I mess things up by rushing things rather than taking
the time and step-by-step solve them. 3.55 ± 0.93 3.55 ± 0.99 1.000

14. * When deciding how to solve a problem, I do not weigh every
single probability of success. 3.61 ± 0.88 3.77 ± 0.72 0.344

15. When I run into a problem, I think first, and then decide what to
do next. 4.06 ± 0.63 4.16 ± 0.58 0.414

16. * I do things according to the first thought that comes to mind. 3.06 ± 1.00 2.97 ± 0.95 0.557

17. When I make a decision, I think about the results of how to solve
the problem and compare them one by one. 3.29 ± 0.86 3.84 ± 0.78 <0.05

18. When I make plans to solve problems, I am confident that I can
put those plans into action. 3.16 ± 0.93 3.61 ± 0.80 <0.05

19. I try to know in advance how the actions I take will affect
the whole. 3.74 ± 0.73 3.84 ± 0.64 0.522

20. * I think of only one way to solve a problem and no other way. 3.58 ± 0.92 3.87 ± 0.81 0.071

21. I believe that most problems that happen to me can be solved if
you put in the time and effort. 3.84 ± 0.73 4.03 ± 0.75 0.226

22. I have the confidence to handle any problematic situation that I
have never experienced before. 3.00 ± 1.00 3.55 ± 0.85 <0.05

23. * Even when you start taking action to solve a problem, you
sometimes get lost or distracted. 3.00 ± 0.89 3.23 ± 0.88 0.214

24. * I quickly make a decision and soon regret it. 3.06 ± 0.93 3.90 ± 0.83 <0.001

25. I believe I have the ability to solve even the most difficult
problems I see for the first time. 3.00 ± 0.77 3.65 ± 0.88 0.001

26. I compare various problem-solving methods and
make decisions. 3.55 ± 0.81 3.77 ± 0.72 0.182

27. * When I run into a problem, I do not review what things around
me will help solve the problem. 4.16 ± 0.58 3.87 ± 0.92 0.107

28
When I am confused about a problem, the first thing I do is

identify the problem and come up with all the
relevant information.

3.32 ± 0.83 3.81 ± 0.75 <0.05

29 * Sometimes I get so caught up in my emotions that I cannot think
of different ways to deal with the problem. 3.35 ± 0.98 3.71 ± 0.97 0.009

30 I think that the actual results of the decisions I have made are
generally similar to the results I expected. 3.32 ± 0.65 3.45 ± 0.72 0.325

31 * I am not sure if I can solve any problems if they happen. 3.39 ± 0.76 3.74 ± 0.73 <0.05

32 When I have a problem, I have the ability to figure out exactly
what the problem is. 3.94 ± 0.51 4.10 ± 0.79 0.169

* Negative questions, ** p-value by paired t-test.

Alternatively, items 16 and 27 decreased by 0.1 and 0.29, respectively, after the PBL
and were statistically nonsignificant.

The mean of self-efficacy improved by 0.21 (from 2.67 to 2.89), which was statistically
significant (p < 0.001). Item 4 decreased by 0.13 but was statistically nonsignificant (Table 2).
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For all other questions, the results demonstrated improvements ranging from 0.10 to 0.52,
especially for items 1, 6, 9, 13, 14, 15, and 20, which were statistically significant (p < 0.05).

Table 2. Self-efficacy of subjects.

Variable
Before the PBL After the PBL

p-Value *
Mean ± SD Mean ± SD

Total 2.67 ± 0.38 2.88 ± 0.34 <0.05

1. I think most of the content can be learned well when you start
studying at school. 2.94 ± 0.44 3.13 ± 0.43 <0.05

2. Even if the content is complex, I keep trying until I understand it. 2.94 ± 0.63 3.29 ± 0.53 0.001

3. When I study, I never stop until I have done as much as I planned. 2.32 ± 0.70 2.52 ± 0.81 0.226

4. When I study, if something difficult comes up, I always understand
and move on. 2.94 ± 0.57 2.81 ± 0.75 0.325

5. When I study, I keep working hard until I achieve the goals I set. 2.74 ± 0.58 2.87 ± 0.56 0.211

6. I am confident that I can do well even if the content of learning
is difficult. 2.61 ± 0.62 2.94 ± 0.57 <0.05

7. When I study, I am confident in most content. 2.48 ± 0.68 2.71 ± 0.64 0.147

8. When I study, even if it is something I do not want to study much, I
study it to the end. 2.52 ± 0.72 2.71 ± 0.90 0.206

9. When I decide to study, I start immediately. 2.19 ± 0.60 2.71 ± 0.90 <0.05

10. I can continue studying even if something interferes with my study. 2.13 ± 0.72 2.29 ± 0.82 0.305

11. I keep trying until I understand what I am learning, even if I find
it difficult. 2.90 ± 0.60 3.03 ± 0.55 0.211

12. When I try to learn something new, I never give up, even if I find it
difficult at first. 2.74 ± 0.68 2.87 ± 0.72 0.325

13. I think I will be able to study well in the future. 2.65 ± 0.61 3.13 ± 0.62 <0.001

14. I think most of my learning methods are effective. 2.55 ± 0.62 2.90 ± 0.60 <0.05

15. I believe in my own abilities in school studies. 2.68 ± 0.60 2.94 ± 0.63 <0.05

16. When I study, I do not give up easily on most of the content. 2.68 ± 0.60 2.84 ± 0.64 0.134

17. It is easy to see why I have difficulties when studying. 2.87 ± 0.62 3.03 ± 0.66 0.231

18. When new learning content comes out, I tend to understand it
very quickly. 2.32 ± 0.60 2.58 ± 0.72 0.073

19. Failure in exams makes me try harder. 2.74 ± 0.82 2.87 ± 0.76 0.380

20. When it comes to learning a new subject, you usually know how
to study. 2.52 ± 0.68 2.77 ± 0.50 <0.05

21. I can plan and start studying on my own without the help of others. 3.10 ± 0.60 3.23 ± 0.50 0.103

22. I believe that you can study difficult content well if you put in effort. 3.23 ± 0.50 3.32 ± 0.48 0.414

* p-value by paired t-test.

The correlation between the subject’s problem-solving ability and the posttest total
score of self-efficacy was checked. Spearman’s rank correlation analysis between problem-
solving ability and self-efficacy was 0.626, which indicates a significant correlation and
demonstrates a positive (+) correlation and a statistically significant difference (p < 0.001)
(Table 3). In other words, improvement in self-efficacy exerted a significant effect on the
improvement in problem-solving ability.
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Table 3. Correlation between problem-solving ability and self-efficacy.

Problem-Solving Capability Self-Efficacy

Problem-solving capability 1.000 0.626 **

Self-efficacy 0.626 ** 1.000
** p < 0.001.

4. Discussion

Dental hygienists may face several problems related to the oral health of dental patients
and should solve problems based on critical thinking and decisions. In this study, PBL class
was applied to students who major in dental hygiene to improve not only problem-solving
ability but also self-efficacy.

This study found that the levels of problem-solving ability and self-efficacy increased
after applying the PBL class. These findings were similar to those of previous studies that
focused on the effects of PBL class in dentistry, nursing, and medicine [18–21].

According to previous studies that evaluated the effect of PBL on problem-solving
abilities, Choi et al. [22] revealed that the learning outcomes of PBL improved across abilities
of problem solving, self-directed learning, and critical thinking compared with traditional
lectures in nursing education. In Korea, Lee et al. [21] reported that PBL in the field of
dentistry improved self-directed learning, communication ability, and problem-solving
ability. In particular, the study confirmed that the problem-solving ability could exert a
positive effect for one year (up to the second semester) after applying PBL.

Problem-solving ability is defined as a skill in identifying a problem and taking
action to solve it [23]. This ability is crucial among dental professionals, including dental
hygienists, in identifying and solving the problems of patients. If health professionals
possess high levels of problem-solving ability, then they can more effectively analyze
the health problems of patients. Finally, professionals could determine solutions that
target the root causes of health problems and perform intervention plans [24,25]. Dental
hygienists may be the first to face various patients in dental clinics and be required to
identify the problems of patients well. Hence, dental hygienists must possess the problem-
solving ability to identify and resolve patient problems clearly. To develop these abilities,
the process of PBL can be a good method for learning through hypothetical and actual
clinical cases.

PBL, in which students undergo a process of solving problems within a team based on
actual clinical problems, operates in an entirely different manner from traditional lecture
classes [26]. Scholars reported learning effects as improvements in problem-solving ability,
creativity, and self-directed learning [18,22]. In this process, students learn and solve
problems based on knowledge and experience with a focus on the subject instead of the
disease. Moreover, the experience is objectified through discussion and reflection, and
knowledge is transferred [27].

The present study found that the self-efficacy of students was also improved after
applying the PBL class. Choi and Kim [20] reported that students majoring in medicine
exhibited high levels of self-efficacy and satisfaction after participating in PBL classes.
Additionally, they confirmed that self-efficacy had increased over time.

Self-efficacy is defined as judgments students make about their ability in specific
situations [28] and exerts an influence on not only decisions related to learning and knowl-
edge maintenance but also planning and implementing learning activities [29]. It can
also be an important factor that positively influences motivation, attitude, and learning
outcomes [30]. If self-efficacy is high, then it can control learning and improve self-control.
Kokcu et al. [31] reported the higher the self-efficacy, the higher the problem-solving ability.
Thus, self-efficacy, as well as problem-solving ability, could be an important aspect to be
considered among students majoring in dental hygiene. The self-efficacy of students of
dental hygiene should be improved through the process of self-directed learning such
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as PBL. Based on the results of the present study, PBL could be an effective strategy for
enhancing the problem-solving ability and self-efficacy of students in dental hygiene.

One thing to note is that the level of problem-solving ability and self-efficacy were sig-
nificantly improved in the overall score, however, some specific items were not significantly
improved. Considering only the overall score of improvement in problem-solving ability
and self-efficacy, it might be mistaken for a comprehensively significant improvement.

This study has its limitations. It aims to evaluate the effect of PBL at a university, which
may be difficult to judge as a general result in dental hygiene. Additionally, other charac-
teristics related to problem-solving ability and self-efficacy may have been insufficiently
examined. Because there were no comparisons between the PBL and other educational
intervention, the effects of only PBL on the problem-solving ability and self-efficacy should
be evaluated through the study design for controlling and adjusting other interventions in
further studies. This study explored this topic with certain constraints because the learning
process of the students was applied through a combination of face-to-face and remote
learning due to restrictions related to the coronavirus disease 2019 pandemic. In this study,
the main results mean there is a short-term effectiveness of PBL on problem-solving ability
and self-efficacy. In order to evaluate the long-term effectiveness, we should design the
longitudinal studies and evaluate the outcomes as time goes by.

Nonetheless, the study remains meaningful because it examined the effects of PBL on
education related to dental hygiene, which is an aspect that lacks scholarly attention.

5. Conclusions

Classes to which PBL was applied improved the problem-solving ability and self-
efficiency of learners. Additionally, the improvement in self-efficacy exerted a substantial
influence on the improvement of problem-solving ability. These results confirmed that the
educational effect of PBL classes could be verified and that education using the PBL method
could be applied to medical courses, such as dental hygiene. In the future, various PBL
problem scenarios based on actual clinical settings and PBL modules that can be applied
by grade should be developed. Through this, a long-term course should be established to
develop integrated thinking and problem-solving skills by applying PBL module classes to
all grades.

Author Contributions: Conceptualization, S.-M.B., S.-J.S., B.-M.S., H.-J.L. and J.-S.C.; Methodology,
S.-M.B., S.-J.S., B.-M.S., H.-J.L. and J.-S.C.; Formal Analysis, J.-S.C.; Investigation, H.-J.L. and J.-S.C.;
Writing—Original Draft Preparation, H.-J.L. and J.-S.C.; Writing—Review and Editing, H.-J.L. and
J.-S.C. All authors have read and agreed to the published version of the manuscript.

Funding: This work was supported by a grant from the National Research Foundation of Korea,
which is funded by the Korea government (MSIT; No. 2019R1G1A1009611).

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Institutional Review Board (or Ethics Committee) of the Institutional
Review Board of G University (IRB No: GWNUIRB-2020-25).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Wilkins, E.M. Clinical Practice of the Dental Hygienist, Lippincott Williams & Philadelphia:Lippincott; Williams & Wilkins: Philadelphia,

PA, USA, 2005; pp. 3–14.
2. Kim, H.J.; Lee, M.K.; Yoon, H.S.; Jang, G.W.; Bae, S.M.; Park, H.Y. The effect of problem-based learning (PBL) on problem solving,

self-directed learning ability and academic self-efficacy in dental hygiene department. J. Korean Oral Health Sci. 2020, 32, 107–114.
[CrossRef]

3. Mansur, D.I.; Kayastha, S.R.; Makaju, R.; Dongol, M. Problem based learning in medical education. Kathmandu Univ. Med. J.
(KUMJ) 2012, 10, 78–82. [CrossRef] [PubMed]

http://doi.org/10.33615/jkohs.2020.8.2.51
http://doi.org/10.3126/kumj.v10i4.11002
http://www.ncbi.nlm.nih.gov/pubmed/23575059


Int. J. Environ. Res. Public Health 2022, 19, 7491 8 of 8

4. Yeo, S.H.; Chang, B.H. Implementation of problem-based learning in medical education in Korea. Korean J. Med. Educ. 2017, 29,
271–282. [CrossRef] [PubMed]

5. Yoo, S.H.; Bae, S.M.; Shin, B.M.; Shin, S.J. The effect of project-based learning modules on a community dental hygiene practicum
in South Korea. J. Dent. Educ. 2020, 84, 418–428. [CrossRef]

6. Kim, H.S.; Hwang, S.Y.; Oh, E.G.; Lee, J.E. Development and evaluation of a PBL-based continuing education for clinical nurses:
A pilot study. Taehan Kanho Hakhoe Chi. 2006, 36, 1308–1314. [CrossRef]

7. Yiu, C.K.; McGrath, C.; Bridges, S.; Corbet, E.F.; Botelho, M.G.; Dyson, J.E.; Chan, L.K. Self-perceived preparedness for dental
practice amongst graduates of the University of Hong Kong’s integrated PBL dental curriculum. Eur. J. Dent. Educ. 2012, 16,
e96–e105. [CrossRef]

8. Barrows, H.S.; Chan, L.K. Problem-based, self-directed learning. JAMA 1983, 250, 3077–3080. [CrossRef]
9. Bassir, S.H.; Sadr-Eshkevari, P.; Amirikhorheh, S.; Karimbux, N.Y. Problem-based learning in dental education: A systematic

review of the literature. J. Dent. Educ. 2014, 78, 98–109. [CrossRef]
10. Bassir, S.H.; Sadr-Eshkevari, P.; Amirikhorheh, S.; Karimbux, N.Y. Medical students’ self-efficacy in problem-based learning and

its relationship with self-regulated learning. Med. Educ. Online 2016, 21, 30049. [CrossRef]
11. Bains, M.; Kaliski, D.Z. An anatomy workshop for improving anatomy self-efficacy and competency when transitioning into a

problem-based learning, Doctor of Physical Therapy program. Adv. Physiol. Educ. 2020, 44, 39–49. [CrossRef]
12. Gou, W.; Sun, W.; Chen, D.; Zhang, Z.; Zhao, J.; Zhang, Y.; Liu, J.; Zhang, W. Coping self-efficacy of nursing undergraduates with

problem-based curricula. Contemp Nurse 2019, 55, 288–302. [CrossRef] [PubMed]
13. Grady, R.; Gouldsborough, I.; Sheader, E.; Speake, T. Using innovative group-work activities to enhance the problem-based

learning experience for dental students. Eur. J. Dent. Educ. 2009, 13, 190–198. [CrossRef] [PubMed]
14. Kwon, S.M.; Kwon, M.S. Effect of Nurse’s self-leadership, and self-efficacy on job involvement. JKAIS 2019, 20, 284–292.
15. Lee, S.N.; Kim, E.S.; Speake, T. The effect of self-efficacy and occupational value on major satisfaction in dental hygiene students.

JKAIS 2015, 16, 5304–5313.
16. Lee, J.E.; Lee, S.Y.; Kim, H.J. The effects of critical thinking disposition and problem solving ability on the work performance

assessment of dental hygienists. J. Dent. Hyg. Sci. 2017, 17, 275–282. [CrossRef]
17. Huh, N.J. Effect of Problem-Based Learning (PBL) on Problem-Solving Ability and Sense of Self-Efficiency; Busan National University of

Education: Busan, Korea, 2006.
18. Uys, L.R.; Van Rhyn, L.L.; Gwele, N.S.; McInerney, P.; Tanga, T. Problem-solving competency of nursing graduates. J. Adv. Nurs.

2004, 48, 500–509. [CrossRef]
19. Choi, H. Educational strategies associated with development of problem-solving, critical thinking, and self-directed learning.

J. Korean Acad. Nurs. 2004, 34, 712–721. [CrossRef]
20. Choi, S.H.; Kim, J.E. Effect of integrated curriculum PBL and block type curriculum PBL on the satisfaction and self-efficacy in a

medical school. J. Learn. -Cent. Curric. Instr. 2016, 16, 353–376.
21. Lee, K.W.; Hong, J.S.; Chang, K.W. Effects of full problem based learning of dental students on selfdirected learning, communica-

tion, and problem solving abilities. J. Korean Acad. Oral Health 2016, 40, 277–284. [CrossRef]
22. Choi, E.; Lindquist, R.; Song, Y. Effects of problem-based learning vs. traditional lecture on Korean nursing students’ critical

thinking, problem-solving, and self-directed learning. Nurse Educ. Today 2014, 34, 52–56. [CrossRef]
23. Altun, I. The perceived problem solving ability and values of student nurses and midwives. Nurse Educ. Today 2003, 23, 575–584.

[CrossRef]
24. Shin, H.S. Reasoning processes in clinical reasoning: From the perspective of cognitive psychology. Korean J. Med. Educ. 2019, 31,

299–308. [CrossRef] [PubMed]
25. Hoyt, P. Problem solving for better health nursing: A working approach to the development and dissemination of applied

research in developing countries. Appl. Nurs. Res. 2006, 19, 110–112. [CrossRef] [PubMed]
26. Barrows, H.S. Problem-based learning in medicine and beyond: A brief overview. New Dir. Teach. Learn. 1996, 1996, 3–12.

[CrossRef]
27. Barrows, H.S. The essentials of problem-based learning. J. Dent. Educ. 1998, 62, 630–633. [CrossRef] [PubMed]
28. Lee, J.A. Mediating effect of outcome expectations in the relationship of academic self-efficacy to major adjustment of college

students. Korean J. Couns. 2012, 13, 2329–2344. [CrossRef]
29. Zhang, X.H.; Meng, L.N.; Liu, H.H.; Luo, R.Z.; Zhang, C.M.; Zhang, P.P.; Liu, Y.H. Role of academic self-efficacy in the relationship

between self-directed learning readiness and problem-solving ability among nursing students. Front. Nurs. 2018, 5, 75–81.
[CrossRef]

30. Chen, G.S.; Gully, S.M.; Eden, D. General self-efficacy and self-esteem: Toward theoretical and empirical distinction between
correlated self-evaluations. J. Organ. Behav. 2004, 25, 375–395. [CrossRef]

31. Dogu Kokcu, O.; Cevik, C. The predictive strength of students’ self-efficacy, problem solving skills to perform catheter care.
J. Korean Acad. Nurs. 2020, 50, 411–418. [CrossRef]

http://doi.org/10.3946/kjme.2017.73
http://www.ncbi.nlm.nih.gov/pubmed/29207458
http://doi.org/10.1002/jdd.12047
http://doi.org/10.4040/jkan.2006.36.8.1308
http://doi.org/10.1111/j.1600-0579.2011.00681.x
http://doi.org/10.1001/jama.1983.03340220045031
http://doi.org/10.1002/j.0022-0337.2014.78.1.tb05661.x
http://doi.org/10.3402/meo.v21.30049
http://doi.org/10.1152/advan.00048.2019
http://doi.org/10.1080/10376178.2018.1537719
http://www.ncbi.nlm.nih.gov/pubmed/30369293
http://doi.org/10.1111/j.1600-0579.2009.00572.x
http://www.ncbi.nlm.nih.gov/pubmed/19824954
http://doi.org/10.17135/jdhs.2017.17.4.275
http://doi.org/10.1111/j.1365-2648.2004.03232.x
http://doi.org/10.4040/jkan.2004.34.5.712
http://doi.org/10.11149/jkaoh.2016.40.4.277
http://doi.org/10.1016/j.nedt.2013.02.012
http://doi.org/10.1016/S0260-6917(03)00096-0
http://doi.org/10.3946/kjme.2019.140
http://www.ncbi.nlm.nih.gov/pubmed/31813196
http://doi.org/10.1016/j.apnr.2005.12.001
http://www.ncbi.nlm.nih.gov/pubmed/16728296
http://doi.org/10.1002/tl.37219966804
http://doi.org/10.1002/j.0022-0337.1998.62.9.tb03223.x
http://www.ncbi.nlm.nih.gov/pubmed/9789484
http://doi.org/10.15703/kjc.13.5.201210.2329
http://doi.org/10.1515/fon-2018-0011
http://doi.org/10.1002/job.251
http://doi.org/10.4040/jkan.20002

	Introduction 
	Materials and Methods 
	Participants 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

