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Abstract
Objectives: Due to the time and cost effectiveness, online teaching has played a
significant role in the provision of education and has been a well-accepted strat-
egy for higher education in the world. The aim of this study was to survey the
current online undergraduate education status in dental medicine in mainland
China during the critical stage of theCOVID-19 outbreak, aswell to provide a bet-
ter understanding of practicing this learning strategy for the improvement and
development of dental education.
Methods: For the cross-sectional survey, recruitment emails regarding to the
implementation of online education were sent to 42 dental colleges and univer-
sities in mainland China between March and April 2020.
Results: Ninety-seven percent of the respondents have opened online courses
during COVID-19 pandemic in China, 74% of which chose live broadcast as the
major teaching way. As compared with theoretical courses, fewer specialized
practical curriculums were set up online with a lower satisfaction from students
in most dental schools. For the general evaluation of online learning from stu-
dents of different dental schools, the “online learning content” received the high-
est support, while the “interaction between teachers and students” showed the
lowest satisfaction. Most schools reported that the difficulty in assurance of stu-
dents’ learning motivation was the main problem in online education.
Conclusions: Our findings indicate the necessity and efficacy of the overall
online teaching for dental education during the epidemic that can be further
improved with the education model and pedagogical means to boost the infor-
mationization of dental education for future reference.
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1 INTRODUCTION

With the rapid development of computer technologies and
improvements in internet infrastructure, online education
is becoming mainstream in the domain of modern world

education. A Massive Open Online Course (MOOC) is
an open online learning environment offering learners
and tutors an open and continual form of networking
beyond the limits of conventional online courses.1,2 Since
2008, a large number of MOOCs were available on an
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ever-growing array of subjects, with the most established
online platforms reported to reach more than 101 mil-
lion learners worldwide.1 The incorporation of online
elements in education could become the transformative
pedagogy to help dental schools overcome many of
the present challenges, such as a shortage of academic
teachers, the increase in the number of students, and
inadequate teaching resources.3 Previous studies found
that online education could improve time management,
communication skills, critical thinking, and knowledge
application beyond physical classroom boundaries.4,5
With various tools and systems including telecommuni-
cation services, communications or social software, rich
media in interactive training and learning, virtual learning
environments, and virtual reality (VR), online teaching
has delivered a broad array of solutions for the democracy
of medical knowledge.6 However, the shortcomings also
exist in online education, and should be considered
when planning for online courses in dental education.
Researchers expressed concerns about online teaching
limiting interactions and causing technical difficulties.7,8
Besides, it would be difficult to conduct preclinical and
clinical training using online education. To optimize den-
tal education for the future, it is imperative to distinguish
the factors that may affect the online teaching process and
to keep in mind that educational need has priority over
technological excellence.
Facing the rigid challenge posed by the current coro-

navirus COVID-19 pandemic to school education, online
teaching has been a well-accepted strategy for higher
education and engaged participants in beyond regional
restrictions. It is particularly noteworthy that undergradu-
ates are one of the important components of trans-regional
mobility in China. At present, there are 33.66 million col-
lege students in China, among whom 8.83 million are
interprovincial students.9 To ensure pandemic prevention
and personnel flow control, colleges and universities
postponed their schools’ openings. In the meantime, to
keep continuous teaching and learning during the period,
online education was implemented instead of traditional
classroom teaching in more and more dental colleges and
universities. Also, many dental schools opened teach-
ing platforms to others and shared high-quality online
course resources, ensuring that the educational progress
was not affected. Extensive geographic and professional
coverage of the current online education makes possible
a long-distance imparting of knowledge and skills as a
key solution for maintaining dental education in such
complex and challenging environment.
Online education is ongoing and still confronted with

severe challenge in dental colleges and universities. Col-
lege teachers need to transform the method and content
of teaching in classroom through systematic training and

technical support. Besides, students’ learning attitudes and
motivations are also essential factors in successful online
learning.10 Therefore, the aims of the present studywere to
(i) survey the overall implementation of online teaching in
dental schools inmainland China using a nationwide eval-
uation feedback questionnaire; (ii) assess the dental school
students’ evaluation of online education; and (iii) analyze
the success and inadequacy in the practice of online den-
tal education. Our findings will serve to better understand
the positive role of online teaching in dental education,
and provide detailed and valid data for improving the effec-
tiveness of online teaching as well as exerting their poten-
tial impact on the in-depth innovation and development of
dental education.

2 METHODS

2.1 Participants

This study was approved by Academic Affairs Division,
West China School of Stomatology, Sichuan University
Institutional Review Board. This was a cross-sectional
online survey conducted on the research platform created
and managed by universal questionnaire designer (www.
wjx.cn) from March 16 to April 7, 2020. The platform’s
pool of participants consisted of 42 dental schools based on
their geographical distribution and education assessment.
And then, the undergraduates in these dental schools par-
ticipating in online education were also recruited in this
survey. The questionnaires were distributed and collected
immediately after the survey by the researcher. Participant
personal information including names was anonymized to
maintain and protect confidentiality.

2.2 The questionnaire

A structured, self-administered questionnaire was devel-
oped and consisted of questions that covered several areas:
(1) the start time of online teaching during COVID-19 out-
break; (2) the rates of students’ attendance; (3) the number
of major courses offered online and satisfaction measure-
ment of teachers and student; (4) the main way of online
teaching and its web platform; (5) VR application for
online dental education; (6) the use of electronic teaching
material and students’ satisfaction measurement; (7) spe-
cific measures to ensure the online teaching quality in dif-
ferent dental schools; (8) the main challenge and difficulty
of online dental education during COVID-19 epidemic; (9)
suggestions for promoting the development of higher edu-
cation. For the students’ evaluations of online education,
6 criteria were included as following: (1) online learning
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TABLE 1 Students’ number and class attendance rate of online education in dental schools located in different provinces in this survey

School
no.

Situation
(province)

Number of
students

Rate of
students’
attendance
(%)

Start
time
(2020)

School
no.

Situation
(province)

Number of
students

Rate of
students’
attendance
(%)

Start
time
(2020)

#1 Zhejiang 270 100 Feb 17 #21 Tianjin 201 100 Feb 17
#2 Jilin 80 100 Feb 24 #22 Guangdong 280 96 Mar 2
#3 Anhui 300 100 Feb 10 #23 Ningxia 471 99.8 Mar 2
#4 Liaoning 200 100 Feb 24 #24 Shanxi 388 95 Feb 17
#5 Chongqing 228 100 Feb 17 #25 Shanxi 167 98 Feb 17
#6 Beijing 200 100 Feb 17 #26 Guizhou 388 96 Feb 17
#7 Xinjiang 82 100 Feb 24 #27 Shandong 220 100 Feb 17
#8 Jiangsu 200 100 Feb 17 #28 Shanghai 131 100 Feb 28
#9 Xinjiang 74 98 Feb 24 #29 Shanxi 68 100 Mar 5
#10 Hubei 82 100 Feb 17 #30 Sichuan 900 100 Feb 24
#11 Shandong 635 100 Feb 24 #31 Jiangxi 102 98.51 Feb 17
#12 Shanghai 144 100 Mar 2 #32 Gansu 413 99 Mar 2
#14 Sichuan 80 100 Feb 24 #33 Beijing 100 100 Feb 17
#15 Hunan 148 98.6 Feb 24 #34 Liaoning 69 99 Mar 2
#16 Guangdong 220 98.2 Feb 17 #35 Shanghai 209 100 Mar 2
#17 Henan 181 99.5 Feb 10 #36 Beijing 90 98 Mar 16
#18 Gansu 407 95 Feb 12 #37 Fujian 308 99 Feb 17
#19 Tianjin 73 100 Feb 17 #38 Zhejiang 200 98 Feb 21
#20 Guangdong 106 100 Feb 17 #39 Shandong 325 99.3 Feb 17

content; (2) style of online teaching; (3) interaction
between teachers and students; (4) arrangement of home-
work; (5) online learning materials; (6) effective time
management.

2.3 Data analysis

The percentage of responsewas calculated according to the
number of respondents per response with respect to the
number of total responses of a question. And descriptive
statistics was performed in this study. For the satisfaction
measurement of teachers and students, we defined “highly
satisfied” as score “5,” “satisfied” as score “4,” “general” as
score “3,” “dissatisfied” as score “2,” and “very unsatisfied”
as score “1,” respectively.

3 RESULTS

Of the 42 dental colleges and universities in mainland
China that could participate in the survey, a total of 39
schools completed the questionnaire from March 16 to
April 7, 2020, giving a 93% response rate. These schools
are situated in 24 different provinces, covering in most
parts of China (Table 1). Among them, a larger number

of dental schools are located in the 4 provinces includ-
ing Guangdong, Beijing, Shandong, and Shanghai. Given
the survey results, after the Spring Festival, most dental
schools (97%) have started online teaching since 10 Febru-
ary 2020. The total number of students participating in
online education were 8740, from 68 to 900 in different
dental schools, with more than 95% class attendance rates
(Table 1).
As for the implementation of different types of online

courses in dental colleges and universities, we analyzed
the course number and student satisfaction for specialized
theoretical courses, specialized practical courses, special-
ized compulsory courses, and specialized elective courses,
respectively. First, as compared with specialized practical
courses, more theoretical courses were set up online in
most dental schools (Table 2). As shown in Table 2, 84%
of dental schools have offered over 5 online specialized
theoretical courses, while practical courses have not
yet been set up in 60% dental schools. Second, similar
circumstances occurred between specialized compulsory
and elective courses. Although 5% of dental schools have
not started specialized compulsory courses, 79% schools
have opened more than 5 compulsory courses, among
which 42% have offered over 10 courses for this kind
online (Table 2). On the contrary, only 11% of schools have
started more than 5 online specialized elective courses
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TABLE 2 The percentage of different number of 4 types online
curriculums offered by different dental schools

Curriculum/
number 0 1∼5 5∼10 >10
Specialized theoretical
courses

0% 16% 42% 42%

Specialized practical
courses

60% 24% 13% 3%

Specialized
compulsory courses

5% 16% 37% 42%

Specialized elective
courses

39% 50% 8% 3%

along with 39% not involved in these courses (Table 2).
Third, undergraduates showed a generally positive atti-
tude towards the implementation of the 4 types online
courses. In particularly, 97% of dental school students
expressed their overall satisfaction with specialized theo-
retical courses, whilst 3% felt dissatisfied with specialized
practical curriculums (Table 3).
Considering dentalmedicine is amajorwith strong prac-

ticality, specifically, we focused on the application of VR
and electronic teaching materials in different dental col-
leges and universities. However, more than half of the
dental schools have not yet started VR application online.
And 45% of them conducted VR using ilab-x.com plat-
form along with other online courses. On the other hand,
most school students (95%) have achieved universal access
to electronic teaching materials with 75% satisfaction rate
(including highly satisfaction).
Teaching forms and methods are principal elements

in online dental education. As shown in Figure 1A,
the main way of online teaching in different dental
schools included live broadcast (74%), recorded broadcast
(68%), MOOC (50%), and video conferencing (45%).
Meanwhile, various social software and web plat-
forms were used in different dental schools. Superstar
Learning (http://www.xuexi365.com), Rain Classroom
(https://www.yuketang.cn/web), Tencent Classroom
(https://ke.qq.com), and Pmphmooc (http://www.
pmphmooc.com/#/home) were the most common soft-
ware supporting the online dental education (Figure 1B).
Besides these, DingTalk (https://www.dingtalk.com),

Zoom Meeting (https://zoom.us), and Tencent Meet-
ing (https://cloud.tencent.com/product/tm) are also
very popular among different dental schoolteachers.
According to the survey, most dental schools (76%)
applied less than 4 types of online tools achieving 95%
satisfaction rate from teachers, so the practice online
teaching requirements could be satisfied sufficiently.
Furthermore, to evaluate the effectiveness and efficacy
of online education directly, we measured different
dental school students’ satisfaction based on 6 points of
view. As a result, all students showed highly satisfied
or satisfied for the online learning content, which was
followed by the style of online teaching, online learning
materials, and effective time management (Figure 2).
In contrast, only 66% dental school students expressed
satisfaction (including highly satisfaction), while others
showed negative attitude towards the interaction between
teachers and students during online teaching time
(Figure 2).
Furthermore, we collected viewpoints about the major

difficulty and improvement suggestion for online dental
education from different dental colleges and universities.
Most respondents (72%) affirmed the poor learning ini-
tiative of students as the main influencing factor in the
process of online dental education (Figure 3A). Next, net-
work instability, unimproved network laboratory of stom-
atology, and lack of teacher-student interaction were also
important difficulties in online teaching that should not
be ignored (Figure 3A). In addition, some dental schools
reflected that other factors—including lack of objective
teaching assessment, platform instability, and inefficient
online teaching ability—might also affect the effective-
ness of online dental education. Despite many challenges
in current online teaching, dental schools in China took
various measures proactively to ensure teaching qual-
ity, such as establishment of Tencent QQ groups and
WeChat groups for the feasibility of the in-phase question-
answering teaching system in the distance education. To
further push forward the development of dental educa-
tion reform, most dental schools suggested sharing online
teaching resource, establishment of e-learning platform,
implementation of blending teaching method, and con-
struction of digital teachingmaterials as the feasible strate-
gies for reference (Figure 3B).

TABLE 3 Assessment of students’ satisfaction for different types of online courses in dental colleges and universities

Curriculum/satisfaction Highly satisfied Satisfied General Dissatisfied
Very
unsatisfied

Specialized theoretical courses 42% 55% 3% 0% 0%
Specialized practical courses 18% 68% 11% 3% 0%
Specialized compulsory courses 34% 61% 5% 0% 0%
Specialized elective courses 31% 61% 8% 0% 0%

http://www.xuexi365.com
https://www.yuketang.cn/web
https://ke.qq.com
http://www.pmphmooc.com/#/home
http://www.pmphmooc.com/#/home
https://www.dingtalk.com
https://zoom.us
https://cloud.tencent.com/product/tm
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F IGURE 1 Graphical representation of online teaching way and tools used in different dental colleges and universities. (A) Major online
teaching methods used in different dental schools. (B) Distribution analytics of web platforms applied in online teaching in different dental
schools

F IGURE 2 Comprehensive evaluation
of different dental school students’
satisfaction for online teaching. “Highly
satisfied” was defined as score “5”; “satisfied”
was as score “4”; “general” was defined as
score “3”; “dissatisfied” was defined as score
“2”; and “very unsatisfied” was defined as
score “1”

4 DISCUSSION

This investigation revealed a positive attitude toward
online teaching among different dental colleges and uni-
versities during the epidemic in China. A majority of
the respondents started setting online courses during the
COVID-19 outbreak and appreciated the convenience and

necessity of online education in terms of time flexibility
and online attendance. However, the implementation of
different types of online courses were inconsistent in dif-
ferent dental schools. In particular, at this moment, spe-
cialized practical courses have not yet opened online in
most dental schools. For students in their preclinical years,
the transition from in-person to online learning might

F IGURE 3 Viewpoints about themajor difficulty (A) and improvement suggestion (B) for online dental education collected fromdifferent
dental colleges and universities
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affect their operation training. With the help of videos and
role-plays while simultaneously practicing on real patients
immediately after completing online course may help to
strengthen students’ dental practical skills. For students
in clinical training, online modules cannot completely
replace hospital-based learning. But this is a transition
period of crisis time, and presumably dental schools will
find ways to obtain clinical exposure for senior medical
students.11
Recently, VR technologies are widely incorporated into

dental education, teaching, and training.Moreover, VRhas
been described as the learning aid of the 21st century.12 A
previous study suggested that students could retain more
information and better apply what they had learned after
participating in VR exercises.13 Considering the poten-
tial learning enhancement through VR use, many dental
colleges and universities offered VR experiment teaching
online using public platform or intra-school network sys-
tem. Sophisticated simulations and VR, such as DentSim©
(http://www.denx.com/), encouraged students to learn
and refresh the new and existing cognitive skills required
during diagnosis and treatment.5,14 However, haptic tech-
nology such as Simodont, which is critical to enhance
the simulated experiences and to promote the transfer of
students’ clinical skills to real-life situation, could not be
applied in online education in the current situation.
It was obvious that teachers lectured online in different

ways and a wide diversity of web platforms were cho-
sen in different online courses. As Schoenwetter et al.3
reported, communications or social software tools such
as email, wikis, newsgroups, Second Life, and Facebook
could enhance collaborative learning and encourage
interactions between teachers and students. Among
them, Second Life and Open Wonderland with virtual
environment could enhance students’ participation in a
3D environment.15 Most software surveyed in this study,
such as Superstar Learning and Tencent Classroom,
could provide professional mobile learning platform for
mobile terminals including smartphones and tablets. In
the present study, some of the social software or web
platforms were developed to meet the urgent needs of
online teaching and specific to China during COVID-19
pandemic. In this case, there might be a limitation of
reference value for readers outside China. The global
opening and sharing of online teaching software still
needs more time and practice. However, there is at present
little knowledge as to the selection of the ideal online
teaching mode and software in order to study students’
engagement and learning behaviors through clickstream
data. It is worth noting that more online teaching tools
can provide richer user experience, but also increase more
learning adaptive difficulty. Challenges may arise and
result in limited quality control relating to the deficient

ability to integrate existing content into different online
tools.16,17 Although there is a certain risk of bias in the
selection of online teaching platform and software, some
significant differences will be further identified among the
achievement and performance in each cluster based on
the aims of the study in future research.18 Also important
is the provision of methods for objective quantification
of student performance and standardization to gauge and
optimize the efficacy of different teaching methods.
For the students’ evaluations of online education,

among 6 criteria included in this investigation, “inter-
action between teachers and students” showed the low-
est satisfaction, indicating that teacher-student interac-
tive communication was limited by online teaching mode
to some degree. To resolve this problem and achieve
the desired effect of online education, various measures
such as double type teachers in each online course, and
problem-based learning (PBL) implemented in online
teaching, should be taken in different dental colleges and
universities. PBL originated on constructivist conceptions
of learning and successfully developed in various fields
of medical education.19,20 In PBL, students need to be in
charge of their learning and coordinate the group learn-
ing as a whole, which will effectively promote the teacher-
student and student-student communication such as con-
struction of a shared goal and collaborative planning.21,22
However, it is challenging to capture and support PBLwith
current online platforms as they require time and efforts
to help teachers offer better support for students based on
teaching demands.
According to the survey results, the major problem in

online dental education was the uncertainty of students’
learning motivation in different dental schools. It’s impor-
tant for teachers to find out what students most care about
and hope to get from the online course. The invitation of
students’ engagement and feedback will offer instructors
ideas for online teaching and give students ownership of
the learning process.23 Considering the fact that teachers
cannot see each student’s face during online teaching time,
it is impossible to tell if they understand the content actu-
ally. Therefore, interactive elements such as short quizzes,
random questions, and effective teamwork will help to
ensure the online teaching effectiveness. Besides, conduc-
tion of frequent assessments by phone, text, or e-mail with
each student, especially with those who are struggling, are
also tips for stimulating students’ enthusiasm for online
learning.

5 CONCLUSION

Our findings demonstrated that online teaching represents
a valid and reliable measure in most dental colleges and

http://www.denx.com/
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universities during the COVID-19 outbreak in China. In
particular, specialized theoretical online courses offered
significant potential for dental education. However, online
education still need to be further improved in consis-
tent with the disciplinary characteristics of stomatology,
including instructional design of online course, individ-
ualized tracking, technical monitoring, professional sup-
port, and specialized assessment. Such measures will help
to evaluate the efficacy of online dental education and to
provide guidance for the dental educators of the future.
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