L))

Check for
updat

Original Articl

Problem-based learning and case-based learning in dental
education

Haiyan Wang", Jing Xuan®*, Lijun Liu', Xuemin Shen'”, Yaoyang Xiong®*

'Department of Oral Mucosa, Shanghai Ninth People’s Hospital, College of Stomatology, Shanghai Jiao Tong University School of Medicine,
National Clinical Research Center For Oral Diseases, Shanghai Key Laboratory of Stomatology & Shanghai Research Institute of Stomatology,
Shanghai, China; *Oral Department, Shanghai Municipal Hospital of TCM Affiliated to Shanghai TCM University, Shanghai, China; ‘Department
of Prosthodontics, Shanghai Ninth People’s Hospital, College of Stomatology, Shanghai Jiao Tong University School of Medicine, National Clinical
Research Center For Oral Diseases, Shanghai Key Laboratory of Stomatology & Shanghai Research Institute of Stomatology, Shanghai, China
Contributions: (I) Conception and design: H Wang, Y Xiong; (II) Administrative support: X Shen; (III) Provision of study materials or patients:
J Xuan, L Liu, H Wang; (IV) Collection and assembly of data: Y Xiong, H Wang; (V) Data analysis and interpretation: Y Xiong, H Wang; (VI)
Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.

"These authors contributed equally to this work.

*These authors contributed equally to this work.

Correspondence to: Yaoyang Xiong. Department of Prosthodontics, Shanghai Ninth People’s Hospital, College of Stomatology, Shanghai Jiao Tong
University School of Medicine, National Clinical Research Center For Oral Diseases, Shanghai Key Laboratory of Stomatology & Shanghai
Research Institute of Stomatology, Shanghai, China. Email: yaoyang x@163.com; Xuemin Shen. Department of Oral Mucosa, Shanghai Ninth
People’s Hospital, College of Stomatology, Shanghai Jiao Tong University School of Medicine, National Clinical Research Center For Oral Diseases,
Shanghai Key Laboratory of Stomatology & Shanghai Research Institute of Stomatology, Shanghai, China. Email: kiyoshen@163.com.

Background: Numerous novel teaching methods have been developed in recent times for use in medical
education. Of these methods, problem-based learning (PBL) and case-based learning (CBL) have attracted
the most attention. We evaluated and compared the efficiency of these two teaching methods in dental
education and discussed the importance of teachers to these courses. This study aims to evaluate the
efficiency of PBL and CBL in dental education, and discuss the importance of teachers to the courses.
Methods: In this study, 28 students enrolled in a seven-year program at the College of Stomatology
at Shanghai Jiao Tong University were chosen as participants. In the fourth year, PBL combined with
independent learning was used to teach students the theory of oral mucosal diseases. During the internship,
CBL was used to present specific cases. Both methods were carried out with group discussion. After the PBL
course, teachers assessed its effect by the students’ class performance, their ability to collect data, and group
cooperation. After the CBL course, its effect was assessed by the students’ ability in history-taking, diagnosis
and antidiastole, and case analysis. In addition, the teachers’ roles in both methods were assessed by both the
students and the teachers themselves. Data was collected by questionnaire survey and statistically analyzed
with SPSS Statistics 20.

Results: PBL significantly improved students’ self-learning abilities in the theory course. CBL helped
students make diagnoses and develop treatment plans for actual cases in the internship. Both students and
teachers thought that teachers were indispensable to both PBL and CBL. There was no difference between
student and teacher views.

Conclusions: Although PBL and CBL have different focuses, their combination may enhance teaching
effectiveness in dental education. Additionally, teachers play an important role in the application of both

these teaching methods.
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Introduction

Oral mucosal disease comes in several types, all which have
complex causes and exhibit diverse clinical manifestations.
This disease is closely related to psychosocial factors and
the general physical condition of a patient. Additionally, oral
mucosal disease is known to have an unclear etiology and
to be difficult to diagnose and treat. Oral mucosal disease
as a subject of dental education includes immunology,
microbiology, pathology, pharmacology, dermatology, as
well as other disciplines. Traditional teaching methods
involve primarily conveying knowledge, with teachers
being the subjects. However, the salient features of oral
mucosal disease are numerous and complicated. Due to
this, traditional teaching cannot effectively summarize this
subject, which causes course content to become cluttered.
Student participation is low when traditional teaching
methods are used, and they are easily distracted during the
teaching process. Additionally, traditional teaching methods
do not allow students to provide effective and timely
feedback on their acquired knowledge. Novel teaching
methods that are more effective in oral mucosal disease
education are therefore required.

Problem-based learning (PBL) is a new teaching method
that involves discussing problems. Popular in North
America since 1969, it has been applied to medical teaching
in major medical colleges and universities worldwide and
has been recognized by the World Federation for Medical
Education and the World Health Organization (1-3). The
PBL teaching method treats students as the subjects (4)
and focuses on problems with the aim of stimulating their
interest in learning and improving their self-learning,
problem-analyzing, and problem-solving skills. Through
addressing, analyzing, and solving problems, as well as
group discussion, PBL also aims to help students develop
a deeper understanding of the subject and to capture
information more effectively. In PBL, students collect data
themselves to solve problems, summarize them, and report
their results. Donner ez /. (2) believe that, contrary to past
teaching methods where teachers served as the subject,
in PBL, where students as regarded as the subjects, the
teacher serves primarily as a guide, facilitator, or someone
to answer questions. Also in contrast with the traditional
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model, in which knowledge is primarily conveyed by the
teacher, students collect information themselves in PBL,
primarily using the internet, libraries, and other means.
This is a vital aspect of the PBL teaching method. Finucane
et al. (1) opine that PBL allows students to learn
independent problem-solving, as well as obtain fundamental,
and even clinical, knowledge. Studies (1,5) have shown that
students can actively participate in the education process
and acquire lifelong learning ability through PBL. Fincham
et al. (6) found that students taught by the PBL method
achieved better results in the US National Board Dental
Examinations (Part I).

Case-based learning (CBL), also known as case-
oriented learning, is a teaching method that involves case
discussion (7). Clinical cases are the subject in this method
of teaching, and students are allowed contact with “clinical
patients” in a limited teaching space. In this environment,
theory is organically combined with clinical practice and is
given a better sense of reality (8,9). Garvey ez a/. (10) believe
that the CBL pedagogical approach requires students to use
their existing knowledge and clinical experience to solve
clinical problems. Zhang et al. (11) are of the opinion that
CBL helps students develop teamwork skills, reconcile their
acquired knowledge, and develop a deeper understanding of
the subject of study. CBL can stimulate the desire to learn
in students and help them develop independent thinking
and analysis skills, learn to integrate fragmented knowledge,
and apply these skills in practice.

In recent years, many studies have explored the
effectiveness of PBL and CBL. However, only a limited
number of these studies have compared these two novel
teaching methods, and studies that investigated the
importance of teachers in these methods were even rarer.
We therefore applied the PBL and CBL teaching methods
to oral mucosal disease education in our hospital and
compared their effectiveness. This study also focused on the
role of teachers in these methods. Both teaching methods
were introduced by the Teaching and Research Section
of Oral Mucosal Disease of the School of Medicine at
Shanghai Jiao Tong University.

We present the following article in accordance with
the MDAR reporting checklist (available at http://dx.doi.
org/10.21037/atm-21-165).
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Methods

Twenty-eight students enrolled in a seven-year program
at the College of Stomatology at Shanghai Jiao Tong
University were randomly selected and divided into four
groups. Ten teachers from the Teaching and Research
Section of Oral Mucosal Disease of the School of Medicine
at Shanghai Jiao Tong University were responsible for
teaching and assessing the students. The study was
conducted in accordance with the Declaration of Helsinki
(as revised in 2013). We did not apply for an “Ethical
Statement”. In this study, teachers and students were
randomly selected. We sent questionnaires to each of them,
and they filled them out anonymously. There is no sensitive
and identifiable personal information factor involved. We
believe that random questionnaires and survey results will
not adversely affect the investigators. We believe that all
participants have no ethical impact.

PBL was used with self-directed learning to teach the
theory of oral mucosal diseases in the students’ fourth
academic year, while CBL was applied by presenting
specific cases in the students’ internships. Twenty classes
were observed, ten each of PBL and CBL. Each teacher
taught one class using PBL and one class using CBL.
Preparations were made prior to classes through group
discussion. During each PBL and CBL class, each group’s
spokesperson gave presentations; students took turns to act
as spokesperson.

In classes taught by the PBL method, teachers asked
questions about a specific case related to knowledge
conveyed in that class. This was followed by group and
inter-group discussions. Students were given two weeks
to collect information, after which the spokesperson
summarized and reported the results to the class. A
summary and evaluation were then provided by teachers.
The problems introduced by teachers were closely related
to course content and were focused on vertical and
horizontal connections and the combination of theory with
clinical practice. In their final summaries, teachers focused
on knowledge integration, highlighting key points, points
of difficulty, points of doubt, and new points. They also
ensured the teaching content was concise, broad, and novel
to develop the students’ independence and creativity.

In classes taught by the CBL method, all cases for
discussion involved clinically diagnosed patients that would
undergo treatment in the near future. Teachers prepared
relevant medical information in advance (such as past
medical history, clinical manifestations, and auxiliary and
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X-ray examination results), as well as the precise diagnosis
and specific treatment plan. Teachers described the cases
and the problems required to be solved. The students then
conducted group discussions and were given two weeks
to collect data. In the following class, the spokesperson
reported the diagnosis and the treatment plan developed
in group discussions. Inter-group discussions were carried
out to address any differences in opinion between the two
discussion groups. Finally, teachers summarized the results,
provided students with the precise diagnosis and treatment
plans, and evaluated the performance of the two groups.
The evaluation was primarily based on five aspects: the
ability to analyze the clinical manifestations of the given
case; the ability to analyze auxiliary examination results;
accuracy of diagnosis; accuracy and comprehensiveness
of treatment plans; and diagnostic ability. To allow for
adequate classroom discussion, each class lasted for
three hours.

After 20 classes, teachers assessed the effect of PBL by
the students’ class performance, data collection ability, and
group cooperation. The effect of CBL was assessed by the
students’ history-taking, diagnosis and antidiastole and
case analysis ability. Data was collected by questionnaire
survey. The questionnaire consisted of three parts. The
first two parts focused on the teaching efficiency of the
two methods and included seven questions. The third
part was a comparison of PBL and CBL and included six
questions.

Statistical analysis

All survey data were statistically analyzed by rank-sum test
using SPSS Statistics 20.

Results

A total of 28 students and 10 teachers were analyzed.
Of these 38 participants, the average scores for the first
four questions in part 1 (CBL) and part 2 (PBL) of the
questionnaire were more than 3 (Zable I). This indicated
both teachers and students found CBL and PBL to be
effective. The average score for the fifth question with
regards to both CBL and PBL was less than 2. This
indicated that neither teachers nor students thought
either teaching method took too much time and become
inconvenient. For the sixth question, the average score from
both students and teachers with regards to CBL was more
than 3, but the average score for teachers with regards to
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Table 2 Comparison of student and teacher views on CBL and PBL
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Comparison of students

CBL PBL

Questions and teachers

Students [%] Teachers [%] Students [%] Teachers [%] Value of u
Which better enhances study interest? 23 [82] 9 [90] 5[18] 1[10] 0.732
Which better encourages acquiring knowledge 18 [64] 4 [40] 10 [36] 6 [60] 0.272
through other means (books, internet, etc.)?
Which better helps to apply theoretical knowledge 24 [86] 8 [80] 4 [14] 2 [20] 0.807
and make diagnoses and treatment plans in a
clinical setting?
Which takes more time? 27 2 [20] 26 [93] 8 [80] 0.568
Which better promotes teacher—student 18 [64] 7[70] 10 [36] 3 [30] 0.807
interactions?
Which better promotes student-student 3[11] 3 [30] 25 [89] 7 [70] 0.386

interactions?

CBL, case-based learning; PBL, problem-based learning.

PBL was 2.9. This apparently low score may be due to the
fact that PBL was a new teaching model with which they
were unfamiliar and they were unsure whether this method
could be used as a reference in the clinical practice of other
disciplines. There was no difference found between teacher
and student feedback (u>0.05).

The average scores for the seventh question indicated
that neither teachers nor students thought teachers were
unimportant in either PBL or CBL. More than half of the
students thought that teachers played an important role
in both CBL and PBL, and more than half of the teachers
thought that teachers were important in CBL and were of
average importance in PBL.

As shown in Tuble 2, students thought that CBL
better enhanced their study of oral mucosal disease and
encouraged them to be more active in acquiring knowledge
of the disease through other means (books, internet, etc.).
They also thought that CBL helped them better apply
theoretical knowledge in clinical practice, improved their
ability to make diagnoses and treat patients with oral
mucosal disease, and promoted teacher-student interaction.
PBL was considered more time consuming and promoted
better student-student interaction. In contrast to students,
teachers thought that PBL encouraged students to be more
active in acquiring oral mucosal disease knowledge through
other means (books, internet, etc.).

The questionnaire recovery rate was 100%. There were
no significant differences in CBL and PBL scores between

© Annals of Translational Medicine. All rights reserved.

teachers and students (u<0.05).

Discussion

Our results showed that both PBL and CBL enhance
teaching quality and efficiency. PBL mostly improved
students’ knowledge acquisition, while CBL focused on the
use of that knowledge.

In this study, all participants had completed their high
school education. The traditional teaching method, in
which teachers talk and students listen, is widely applied in
secondary education in China. Therefore, the use of CBL
and PBL teaching methods for the same group of students
allowed them to experience the differences between these
new teaching methods and traditional teaching methods, as
well as the differences between CBL and PBL. The teachers
who participated in the program, in teaching with these
new methods for the first time, experienced the transition
of the teacher’s role and observed how students responded
differently to these methods of teaching. The questionnaire
indicates that both teachers and students generally accepted
CBL and PBL teaching methods.

CBL and PBL are recognized worldwide and these
methods have been studied by many domestic and
international researchers. Allchin et 4/. (12) found that both
CBL and PBL focus on a particular case or problem based
on target knowledge. Despite their different bases, both
methods introduce knowledge in a particular environment

Ann Transl Med 2021;9(14):1137 | http://dx.doi.org/10.21037/atm-21-165
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so that it has greater practical significance and the students’
interest in learning is enhanced. Both methods also work
to develop students’ independent thinking and problem-
solving ability. In both case-based and PBL, students
were able to find solutions to given cases or solve given
problems by critical and innovative thinking, active
exploration, independent analysis, and mutual discussion,
deepening their knowledge in the process (13,14). Teachers
primarily played a guiding role in this process. Major
et al. (5) thought that, compared with the traditional
“spoon-feeding” teaching method, PBL and CBL allow
students to engage in active learning, exert their subjective
initiative, and achieve better learning outcomes; this is
consistent with our results. Many authors showed that
students who have experienced PBL or CBL continue to
actively participate in problem-solving and could solve new
problems more effectively in the future, which is beneficial
for the long-term development of students (15,16).

Many more researchers, however, believe that CBL and
PBL are fundamentally different. Williams er al. (17) are
of the opinion that CBL is more effective for students with
a corresponding knowledge base, while PBL encourages
students to participate in the exploration of clinical cases
and acquire fundamental knowledge. These authors also
opine that PBL is primarily student-centered, while CBL
requires greater teacher participation. Richards ez a/. (18)
believes that knowledge gained from PBL is relatively
limited, whereas CBL helps students gain broader
knowledge. Teachers can explain a specific disease or
treatment method for a specific clinical case during CBL.
Zhang et al. (11) opine that PBL can stimulate students’
interest in learning and help them develop teamwork
and critical thinking skills; they think it is more suitable
for the early gain of theoretical knowledge. The CBL
teaching method is often combined with actual cases to
inspire students to think, solve problems, and develop their
own reasoning ability. CBL is therefore more suitable for
students who have completed studies in fundamental oral
medicine. The primary difference between PBL and CBL is
that CBL require students to find solutions to cases, while
PBL uses cases to encourage students to acquire knowledge
in related fields.

Due to this, many educators believe that the role of
teachers in CBL or PBL courses is limited to introducing
the case. Conversely, although students solve problems
in PBL and make diagnoses and treatment plans in CBL
without assistance, teachers are required to provide
appropriate direction and guidance. In this study, most

© Annals of Translational Medicine. All rights reserved.
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participants believed that teachers were important in both
PBL and CBL. Students thought that, without teachers, the
courses might take more time and be less effective.

As shown in this study, PBL can develop students’
learning autonomy, emphasize self-guidance in the learning
process, and stimulate the desire for knowledge. On the
other hand, CBL is focused on the application of knowledge
to clinical cases, encouraging students to reconcile
their existing knowledge and apply it, and to develop
appropriate clinical thinking and language skills, laying a
solid foundation for their future role as clinicians (19). The
Teaching and Research Section of Oral Mucosal Disease at
our college will therefore continue to implement PBL and
CBL, collect further feedback from students, and perform
long-term follow-up surveys to continually innovate and
improve the quality of teaching with regard to oral mucosal
disease.

This study was based on the current teaching system
of stomatology in Shanghai Jiao Tong University. Before
entering clinics, students received PBL and CBL. This kind
of teaching method helps to increase their understanding
about the features of oral mucosal disease. In summary, both
teachers and students find PBL and CBL to be effective
teaching methods. Despite their differences, neither is
better or worse than the other, and their combination
might enhance teaching effectiveness. In addition, although
new teaching methods encourage students to learn
autonomously, guidance from teachers is indispensable.
Therefore, during the transition from traditional teaching
methods to PBL and CBL, teachers should adapt their
teaching methods and students should adjust their attitudes
toward learning and make use of extensive learning
resources, such as multimedia libraries and library reading
rooms. Teaching methods will not improve overnight: it
requires both teachers and students to fully participate
and provide feedback so that positive adjustments can
continually be made (20).
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