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Abstract

Background: Current cariology education based on the traditional teaching method faces a lot of challenges. Meanwhile, the
COVID-19 pandemic caused an unprecedented disruption in medical education and health care systems worldwide. Innovation
in the teaching mode of cariology education is required to change the situation.

Objective: The goa of the research was to evaluate the application effects of a case-based social media—assisted teaching
method in cariology education.

Methods: Dental students of class 2019 were enrolled into the experimental group, while students of class 2018 served as
control. A case-based social media—assisted teaching method was used in the experimental group, which included preclass activity
viasocia media, additional discussion and practice process record in class, and questions and answers on the platform after class.
Thetraditional teaching method, which consisted of conventional preparation before class, traditional lectures and demonstrations
followed by students practice in class, and questions and answers step after class, was used in the control group. The teaching
materials were the same in both groups. At the end of the program, students from both groups took cavity preparation skill
evaluation tests. Questionnaires were tested on the case-based socia media—assisted teaching group students anonymously. All
data were analyzed using SPSS statistical software (version 22.0, IBM Corp).

Results: The mean student cavity preparation skill evaluation scores was 82.51 (SD 6.82) in the experimental group and 77.19
(SD 5.98) in the control group (P<.05). The questionnaire response rate was 100%. Of those, 94.3% (100/106) of the students
recommended the case-based social media—assisted teaching method in cariology education. The majority of the participants
agreed that it helped them memorize the theoretical knowledge of cariology, facilitated in-depth discussion, improved their
enthusiasm and initiative in learning, and enhanced the relationship between teachers and students (104/106, 98.1%). They aso
recognized that the classroom atmosphere was active (94/106, 88.7%).

Conclusions: The case-based social media—assisted teaching method was beneficial in terms of learning, as demonstrated by
the statistically significant improvement of the cavity preparation skill eval uation scores and satisfaction from attending students.
This method could be used to supplement the teaching of cariology.

(J Med Internet Res 2021;23(8):€29372) doi: 10.2196/29372

KEYWORDS
social media; case-based learning; cariology; dental cavity preparation; college students

https://www.jmir.org/2021/8/e29372 JMed Internet Res 2021 | vol. 23 | iss. 8|€29372 | p. 1
(page number not for citation purposes)


mailto:zouhuiru@163.com
http://dx.doi.org/10.2196/29372
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Introduction

As one of the key subjects of clinical dentistry, cariology
education plays an important role in dental education [1].
Students need to master not only theoretical knowledge but also
operational skillsin order to be ableto resolve clinical problems
encountered independently. Cariology education is still mainly
based on thetraditional teaching method, which faces challenges
such as the demand of implementing didactic instruction into
clinical training and the high occurrence of depression, anxiety,
and stress encountered by students; the relationship between
students and teachers need to be more interactive [2-5].
Meanwhile, the COVID-19 pandemic has caused an
unprecedented disruption in medical education and health care
systems worldwide [6]. Cariology education has also been
greatly affected. An innovative teaching mode is required to
improveteaching quality and copewith theimpact of COVID-19
on teaching activities.

Case-based learning (CBL) is an effective teaching tool used
in a variety of medical fields that links theory to practice by
illustrating teaching pointswith actual clinical cases, promoting
active and self-directed learning, clinical reasoning, and problem
solving [7,8]. CBL has been encouraged by a number of
universities and colleges. Most instructors are aware of the
benefits of CBL, and as a result, the contents of courses are
being reviewed and improved. Students appreciate that what is
expected of them has been made clearer [9,10]. CBL has been
usedin Tianjin Medical Collegein cariology education for many
years.

Nowadays, students use YouTube, Twitter, Instagram, and
Facebook to access learning sources. Social media—assisted
teaching in medical education appears to have increased and
evolved during COVID-19 [11-14]. Information provided by
these platforms is of varying quality, and it is hard for students
toidentify which sources arereliable. They need guidance from
teachers, tutors, and supervisors. WeChat isafree app launched
by Tencent in 2011 that has become one of the most popular
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communication toolsin China, with more than 1 billion active
users and coverage in more than 200 countries and regions
worldwide. It provides instant messaging services, supports
toll-free calls; allows sharing of audio files, pictures, and videos;
and delivers other communication services. As new media,
WeChat has an important impact on the daily life, learning, and
interpersonal communications of students [15]. Previoudly,
research on social media—assisted teaching focused on Twitter,
Facebook, Second Life, and other platforms. Only afew studies
recognized the educational function of WeChat [16,17]; teachers
more often criticized studentsfor spending time on smartphones
and getting distracted. Using social media productively and
achieving satisfactory results remains a big challenge [18].

Therefore, this study aims to explore a case-based socia
media—assisted teaching method based on rea clinical caries
casesviaWeChat for dental undergraduate cariology education
and demonstrate its feasibility and acceptability.

Methods

Participant Criteria and Ethical Approval

Dental students in the 2018 and 2019 classes majoring in
stomatology joined in this study. Inclusion criteria were (1)
possess basic skillsin using WeChat apps, (2) have asmartphone
running either Android or iOS, (3) have the WeChat app
installed, (4) be enrolled in the cariology course, and (5) have
completed all previous courses. Exclusion criteria were on
long-term leave or having dropped out for any reason. Figure
1 shows a flowchart of the process. For standardization, the
teachers were al from the No. 2 Teaching and Research
Department of Conservative Dentistry, Endodontics, and Oral
Medicine, of the Affiliated Stomatological Hospital of Nankai
University with standard training and calibration. Ethical
approval for this study was obtained from the Medical Ethics
Committee of Tianjin Medical College (ID E20180008).
Informed consent was obtained from all students before the
program started.
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Figure 1. Flowchart of the process.
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Experimental Design

Students of class 2018 were taught using thetraditional teaching
method and served as the control group, while students of class
2019 were taught using the case-based social media—assisted
teaching method and served as the experimental group. Data
were collected during the first semester of the 2018-2019 and
2019-2020 academic years. Students were divided into several
small WeChat groups. More than 20 cases and problems on
different topics were prepared by the faculty in the department.
The teacher presented a brief explanation, followed by an
introduction of a clinical case scenario accompanied by
guestions addressing the objectives of that part of the lecture.
The students were asked to analysis the cases and make
treatment plansaccordingly. The experimental group used social
media (mainly WeChat) within the whole training program.
First, the teachers set up the experimental group before class
using smartphones and invited students to join the group by
releasing the group QR code. In addition to the same steps as
the conventional preclass preparation of thetraditional teaching
group, the teachers would post plenty of pictures and short
videos combined with text descriptions on the platform.
Meanwhile, the teaching PowerPoint slides and preclassthinking
questionswould berel eased to the students. Second, theteachers
reviewed the theoretical knowledge with studentsin class and
led discussions about the preclass pictures and videos. The
students then practiced according to the teachers’ instructions.
An assistant teacher recorded and took pi ctures of the students’
practical positions, typica errors, and the cavity models prepared
by the students. Findly, the teacher made comments and
summarized after students' practice. Third, the pictures and
videos recorded by the assistant teacher would be released in
the experimental group after class to inspire the students to
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discuss and work out problems, and the teachers would make
comments. Excellent practice pictures and videos would be
highlighted and shared with students. Students could learn
independently, and peer evaluation was encouraged in order to
stimulate students' enthusiasm and participation. At the same
time, the questions raised by students at any time would be
answered through the platform by teachers.

The control group students experienced teaching activities
according to thetraditional teaching model. The same casesand
problems of different topicswere prepared by the faculty inthe
department and presented to students. Details were as follows:
First, the teachers prepared according to the textbooks and
syllabus before class and made teaching PowerPoint slides.
Second, the teachers reviewed the theoretical knowledge in
class first followed by video and live demonstrations. The
students then practiced according to the teachers' instructions,
and the teachers made comments and summarized after the
students' practice. Third, teachers released tests and quizzes
after class that required students to finish within certain times
and answered the questions raised by students.

Cavity Preparation Skill Evaluation

All students were given the same introductory lecture via
PowerPoint presentation and the same demonstration from one
trained teacher on the design and instrumentation of
conventional class| cavity preparation. After that, studentswere
asked to prepare class | cavities on the standard laser scanning
model lower left first molar teeth (UNISN Inc). One tooth was
prepared by each student within the 40 minute class. The
teacherswould then evaluate their cavity preparation skill levels
using the Cavity Preparation Skill Evaluation System (CPSES).
Briefly, the CPSES system scanned, evaluated, and scored the
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outline form and depth of prepared cavities against a
theoretically ideal tooth model mounted on a specia jig. The
laser beam image was taken with 2 specialized digital cameras
and processed with animage processing system. The converted
image wastransferred onto computer, and the contour and depth
of the cavity was calculated. Finally both the 3D images of the
prepared tooth and ideal tooth were displayed on the screen
with the score and evaluation details, which could be printed
out.

Student Evaluation Survey

Meanwhile, in order to qualitatively analyze the impact of the
case-based social media—assisted method on cariology education,
student evaluation surveys were used as one of the main
assessments. Interviews and group discussions were aso
employed in this study in order to get firsthand feedback and
true voices from students. Examples of the questions were as
follows. Are you satisfied with the case-based socia
media—assisted teaching method in cariology education? Are
you interested in learning cariology? Did the case-based social
media—assisted teaching method help you memorize
caries-related knowledge and integrate the theoretical knowledge
with clinical practice? The participants were asked to answer
the questions anonymously at the end of the term.

Statistical Analysis

All data were collected and analyzed with SPSS statistical
software (version 22.0, IBM Corp). The Levene test was used
to assess variance homogeneity for the paired t test. The
Kolmogorov-Smirnov test was used to evaluate the normality
of the sample distribution. The level of statistical significance
was set at 0=.05. Theresultsof practical training were expressed
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as mean and standard deviation, and the data of the 2 groups
were analyzed by paired t test. P<.05 indicated that the
difference was statistically significant.

Results

Participant Analysis

There were 106 students each in class 2018 taught using the
traditional teaching method, serving as the control group and
class 2019 taught with the case-based social media—assisted
teaching method, serving as the experimental group. The mean
age of the students was 19.76 (SD 2.74) years in the
experimental group versus 20.00 (SD 3.98) yearsin the control
group (P=.97). A total of 78.3% (83/106) in the experimental
group were women compared to 70.8% (75/106) in the control
group (P=.39). No significant difference was seen between the
2 groupsin terms of students' previous scores (P=.69).

Teacher-Student I nteraction Via WeChat

Figure 2 shows the teacher-student interactions based on the
WeChat social media platform. Pictures and short videos
combined with text descriptions of clinical caseswere presented
and discussed on the platform. Over the period of the first
semester of the 2019-2020 academic year, hundreds of chat-chat
discussions took place on the WeChat social media platform.
Notifications such as course notices, preclass questions,
after-class study materials, and questionnaires were posted on
this platform. Students felt that whenever they posted any
guestion, there would be answers from the teachers or their
classmatesimmediately. The WeChat |earning tool was portable
and instantly accessible.
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Figure 2. Teacher-student interaction on the social media platform: (A) teacher-released references for students' self study and (B) teacher-released
pictures and videos taken in the course with student discussion and resolution of problems.
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Cavity Preparation Skill Evaluation Results

At the end of the training course, the dental cavities prepared
by the students of both groupswere assessed by CPSES (Figure
3). The results show that the scores of the experimental group
were higher than those of the traditional teaching group. The
scores of the experimental group were 82.51 (SD 6.82) and
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those of the control group were 77.19 (SD 5.98). There was a
statistically significant difference between these groups (P<.05).
Figure 4 shows the assessment results of the outline form and
depth revealed by CPSES. There were significant improvements
in the cavity outline form, retention form, smoothness, cavity
depth, and cavity margin angulations of the experimental
group-prepared dental cavities compared with the control group.
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Figure 3. Cavity preparation skill evaluation system (CPSES).
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Figure 4. Assessment result revealed by cavity preparation skill evaluation system.
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Student Evaluation Survey Results

Completed questionnaires were returned from all 106 students
of the experimental group. Thus, the response rate was 100%.
A total of 94.3% (100/106) of the students were interested in
the teaching method. The case-based social media—assisted
teaching method improved students' interest in learning, which
helped them clearly understand each knowledge point,
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understand and memorize related knowledge, and master the
key points of cavity preparation skills. It improved students
enthusiasm and initiative in learning, and enhanced the
relationship between teachers and students, as shown in Table
1. The majority of the interview and group discussion results
were positive about the use of the case-based socia
media—assisted teaching method in cariology courses, which
also confirmed the questionnaire resuilts.
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Table 1. Evaluation of teaching effect of experimental group.

Question Yes No

n Condtituentratio (%) n Constituent ratio (%)

Areyou satisfied with the case-based social media—assisted teaching method in - 100 94.3 6 5.7

cariology and restorative dentistry education?

Did the WeChat-assi sted teaching method help you memorizerelated knowledge 104 98.1 2 19

and integrate the theoretical knowledge with clinical practice?

Areyou interested in learning cariology and restorative dentistry? 90 84.9 16 15.1

Was the classroom atmosphere active? 94 88.7 12 11.3

Areyou satisfied with the degree of mastering cariology and restorative dentistry? 98 925 8 75

Did the teacher explain the material clearly? 96 90.6 10 9.4

Did the case-based social media—assisted teaching method help you understand 106 100 0 0

the various knowledge points and memorize related knowledge?

Did the case-based social media—assisted teaching method improve learning 104 98.1 2 19

enthusiasm and initiative?

Did the case-based social media—assisted teaching method enhancetherelation- 104 98.1 2 19

ship between teachers and students?

Discussion

Cariology Education Requirements

Dental caries are one of the most prevalent chronic diseasesin
the world. They have historically been considered the most
important global oral health burden [19]. They are till amajor
health problem in many countries. Because of their high
incidence rate, low treatment rate, high retreatment rate, and
close relationship with general health, special attention still
needs to be given in terms of prevention and treatment. Thus,
the demand for delivering a quality cariology education for
dental studentsisincreasing.

Even though cariology is being taught in different ways in
different countries, it is generally agreed that students should
on graduation have a sound theoretica knowledge and
understanding of cariology together with an adequate clinical
experience to be able to resolve clinical problems encountered
independently and without assistance. A professional attitude
and behavior is aso required. Students need to learn how to
establish atrusting patient-dentist relationship and how to work
with other members of the dental team [20,21]. Therefore
students should continuously develop those skills including a
thorough understanding and application of their moral, ethical,
and legal responsibilities. CBL provides students patient details
such asclinical signsand symptoms, ahistory of present illness,
past history, and laboratory investigations. Studentsare actively
involved in the discussion, interact with each other, and work
together through the social mediaplatform. CBL alowsteachers
more input into the direction of learning and induces learning
on a deeper level. It allows students to be exposed to rea-life
case scenarios and enhances their analytical and thinking
processes by this student-centered learning approach [22].
Cariology education is changing and adapting quickly to new
technol ogies, and thishas an impact directly on practical results.

https://www.jmir.org/2021/8/e29372

CBL Enhanced Theoretical-Clinical Integration and
Communication

In this study, a case-based social media—assisted teaching
method was applied to the cariology course. The effects were
compared with a previous traditional teaching class. Among
the students from the experimental group, 98.1% recognized
that the case-based social media—assisted teaching method
helped them memorize caries-related knowledge and integrate
thetheoretical knowledgewith clinical practice. CBL improved
the ability of the students to solve clinical problems, focusing
on theintegration of basic knowledgeto clinical practicein the
context of case-based learning [23]. At the same time,
communication on the social platform between teachers and
students encouraged students and increased their participation
opportunities, providing personalized feedback according to
the students’ performances. Previous research had stressed that
knowing how much astudent wasinvolved in creating alearning
environment would help teachers understand the student’s
preference [24]. In another study, students were divided into
several WeChat groups with 3 to 4 students per group. The
teacher collected clinical data of patientsin electronic records,
images, and videos and delivered the materials to the WeChat
groups before class with several questions. The students were
asked to study the materia individually and discussthe questions
with each other in their small groups[25]. In thisway, students
could communi cate and exchange ideas with their peersto solve
the problems. Teachers could also share their ideas and
experiences on the platform. WeChat became acommunication
tool for both teachers and students and also aplatform for group
work. Through this, core skills of evidence-based dental practice
within the curriculum were highlighted. Students were able to
identify uncertainty or gaps in understanding and formulating
answerable questions, search for evidence using appropriate
resources, and search for and use the most appropriate clinical
guidelines. Teacherswere ableto deliver lifelong learning skills
to the students.
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CBL Promoted Dental Cavity Preparation Skills

Dental cavity preparation and restoration technology involved
in cariology are fundamental and closely related to clinica work.
The traditional teaching mode of a practical training course
mostly adopts the teaching mode of “teacher’s demonstration,
student’s practice, teacher's comments.” Due to the narrow
spaceintheoral cavity, itisdifficult for every student to observe
the teacher's demonstrations on the phantom head clearly.
Additionally, students cannot effectively recognizethe problems
in their own operation. At the same time, due to the limitation
of teaching time, teachers' comments are often short, general,
and cannot cover all aspects. The end of the training course
means the end of the learning of practical skills. It is difficult
for students to understand the biological, medical, basic, and
applied clinical sciences in such a short period and apply
knowledge to recognize caries and other dental hard tissue
disorders and make decisions about their prevention and
management. The social media—assisted teaching method is
very helpful in carrying out teaching demonstrations. Before
class, theteacher records the key operation steps and precautions
on small videos or takes pictures for students to preview. This
resolves time and space limitations of traditional teaching and
learning methods, cultivates students’ independent learning
ability, and meets the personalized learning needs of different
levels of students. The theoretical knowledge test scores of
social media—assisted teaching groups were significantly higher
than those of traditional teaching groups. Previous studies also
showed that social media had a generally positive impact on
teaching effect, consistent with the results of this study
[17,18,26]. However, most of those studies only used theoretical
tests, questionnaires, students' feedback to eval uate the teaching
effects, lacking objective evaluation indicators. In recent years,
we have adopted CPSES to make assessments through the
computer 3D scanning device and image processing system.
Theresults are objective and fair, excluding the interference of
subjective factors, making the assessments more scientific
[27,28]. This study continued to use this evaluation system to
objectively evaluate the effect of social media—assisted teaching
inthedental cavity preparation skill training. The results showed
that students' cavity preparation scores in the socia
media—assisted teaching group were significantly higher than
those in the traditional teaching group.

CBL Extended Traditional Teaching

Social media—assisted teaching was a powerful supplement to
thetraditional classroom teaching, which significantly enhanced
the teaching effect. After class, thetypical classroom operation
videos and pictures taken by the assistant teacher were sent to
the studentsimmediately. Students had a clearer understanding
of their own problems and learned through the strengths and
weaknesses of others. Yang et a [29] conducted a study on
teaching fundamental nursing skills with smartphone-based
video feedback to facilitate teaching. Results showed that video
feedback was an effective way to improve nursing students
academic performance and professional skills. In our study, in
the process of gypsum cavity preparation and phantom head
cavity preparation, the operation fulcrum was emphasized.
Students were required to have a stable fulcrum when they
operated. Beginners often easily ignored this problem. In the
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social media—assisted teaching group, teachers sent pictures of
students practicing without a fulcrum or with awrong fulcrum
to the students after class. This action formed a strong visual
stimulation for students and enhanced their memory about this
point. Teachers asked questions and encouraged students to
discuss and collaborate with others. Some studies have
confirmed that online teaching methods could enable students
to get timely feedback from teachers and other students in the
learning process, and students were familiar with online
communication methods and participated in discussions more
actively [13,29]. Teaching social and communicative
competencies has become an important part of undergraduate
dental education [20]. Studies have also shown that social media
promoted the formation of a student-centered teaching mode
by providing information and interactive feedback anytime and
anywhere, which significantly improves the proportion of
students actively participating in learning and enhanced the
satisfaction of students[13]. These resultswere also confirmed
in our study. As the students had rarely been exposed to an
activity like CBL, it was observed that some students
participated actively while some remained passive in the
traditional method [30]. In this study, the WeChat platform
made the learning mode more diversified, enabled students to
grasp the key points of practical training more solidly, and
effectively extended the traditional teaching. The platform also
reduced the anxiety and tension of face-to-face communication
between students and teachers, and made communi cation occur
more smoothly. WeChat was helpful in eliminating the possible
barriers between teachers and students and effectively enhanced
the relationships between teachers and students. The results of
our study showed that students were actively participating in
the whole teaching and learning process, communicating and
interacting with peers aswell as faculty members on the social
platform. Meanwhile, extra financial costs of maintaining and
updating modules were not required, which made it more
popular and likely to be applied in other fields.

Case-based social media—assisted teaching in cariology
education promoted students learning and mastering of
advanced treatment technology and the expansion of
cutting-edge knowledge in clinical treatment. Teachers used
social mediato provide multimediateaching materials, such as
pictures, audios, and videos, so that students could learn in an
all-round way moreintuitively and vividly through the network
anytime and anywhere, providing a convenient way for teaching
[31]. In order to better adapt to the needs of clinical technology
development, cariology teaching should also constantly update
the knowledge system so that students can use thelatest medical
equipment, materials, and methods. Teachers can use social
mediato demonstrate advanced treatment technol ogy to students
(eg, minimally invasive comprehensive prevention and treatment
of caries, preparation and filling technology of cavities under
the microscope) so that students’ learning is not out of linewith
clinical practice, which makes up for the dight lag of current
textbooks. Most of the students in medical colleges have not
received systematic scientific research training. They lack the
ability to access knowledge effectively through the internet.
Teachers could push new authorized theoretical knowledge
directly to students on social media so that students can learn
new knowledge more effectively. Through the study of current
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advanced knowledge and technology, students can realize the
difference between practical training operation and current
clinical operation. They can also discussthe difference between
practical training operation technology and clinical advanced
technology, which will stimulate students' learning initiative
and enthusiasm, improving the learning effects. The
improvement of thelearning effect would certainly improvethe
competitiveness of students. Several studies have confirmed
that the use of social media promoted devel opment of effective
work relationships and were helpful for asuccessful professional
career [32,33]. Inspired by the clinical cases delivered by
teachers through social media, students gained knowledge of
the impact of restorative procedures on mucosa, periodontal
tissues, occlusion, and oral function. They also learned the skills
of selecting and handling appropriate restorative materials
considering physical and chemical properties, biocompatibility,
and longevity and selecting and carrying out operative
techniques appropriate for both material and case. Through
clinical cases introduced on social media, students achieved
skills of deciding when, how, and to what extent to remove
carioustissue before the placement of arestoration, considering
the restorability of the tooth, preservation of tooth structure,
and pulp vitality. Meanwhile, they were also aware of the health
economic aspects of restorative therapy and patient privacy
protection issues. It was found that social media—assisted
teaching improved students independent learning, learning
interest, enthusiasm, and ability to cooperate with peers, thus
promoting education reform [34]. Therefore, students would
have a perceptual understanding of the training courses to be
learned.

Limitations

First, the study population was restricted to one medical college
in China. Therefore, it might limit the generalizability of the

Acknowledgments

Lietd

study. Further studies carried out in other collegesor universities
would be expected, which would provide stronger evidence on
the effectiveness of the case-based socia media—assisted
teaching method.

Another limitations of the study was the lack of randomized
controlled design. The premises were that education in
experimental design should be undertaken with an awareness
of educational principles. Unlike when using laboratory animals,
more restricted ethical considerations needed to be considered.
Students deserved to learn with the most suitable and most
effective teaching method. Therefore, we decided to enroll the
entire 2019 class of students into the experimental group and
chose the previous class with the traditional teaching method
as control. Since students knew very little about cariology and
had no capability to prepare dental cavities before class, the
pretest posttest quasi-experiments were not carried out in this
study. Hence, the results of this study should beinterpreted with
caution. We hope that the case-based social media—assisted
teaching method will be used to help students be equipped to
provide appropriate care for the most widespread oral disease.

Conclusion

The case-based social media—assisted teaching method was
beneficial in cariology education in terms of learning, as
demonstrated by the statistically significant improvement of
CPSES and satisfaction of the attending students. The
application of the case-based social media—assisted teaching
method in cariology education helped students uptake the
theoretical knowledge, ignited their enthusiasm and motivation
in learning, and relieved their stress. The pilot study revealed
that the case-based socia media—assisted teaching method could
be used to supplement the teaching of cariology and is worth
further study and application.
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