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Objective: Due to the quarantine measures during the outbreak of COVID-19, medical
schools in China had to shift to online education overnight. Researchers wanted to survey the
online medical education status quo and find out the underlying challenges and probable
solutions in terms of online medical education to better understand improving and develop-
ing medical education in China.

Methods: Researchers distributed self-administered and piloted surveys regarding the
implementation of online medical education on WeChat and Wenjuanxing. Researchers
distributed three phases of online surveys to the undergraduate medical students, and one
online survey to the medical teachers on phase three.

Results: Online medical education was carried out smoothly in China. Seventy-six percent
of the students were satisfied with online medical education, and it hardly changed after
a month. Courses with the quiz and live-stream courses were rare compared with courses
incorporated with other elements. Most parents would remind their children to study online
at home. At first, the biggest challenge of learning online was the lagging platform.
Nevertheless, as time went by, the major challenge became the learning motivation. Most
students thought it necessary to re-teach face-to-face after online education, while most
teachers did not think so.

Conclusion: Generally speaking, online medical education was satisfying for both students
and teachers, although online courses’ diversity with different forms and elements could be
enhanced. Infrastructure construction should be considered first for the schools intended to
promote online medical education. If the infrastructure were ready, learning motivation
would become the biggest challenge for online medical education. Online medical education
efficacy evaluation tools need to be developed in the future to narrow the discrepancy of the
evaluation between teachers and students.
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Background

The fast development of computer and Internet technology has facilitated the
revolution of medical education. Nowadays, more and more medical schools
around the globe choose to use online teaching websites to set courses as comple-
mentary tools for helping students study. The Ministry of Education in China
initiated the Education Informatization Plan 2.0 in 2018, which stepped up the
transition of education. The covid-19 pandemic and the quarantine measures taken

by the Chinese government in 2020, all of a sudden, accelerated the transformation
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of online education. All universities, including medical
schools, were forced to use online teaching tools over-
night. Though harrowing for some of the Chinese medical
schools, the transition of teaching methods has succeeded
and even popularized after the containment of the virus.
Faced with this dramatic shift to online medical educa-
tion, researchers of different countries conducted surveys
from various perspectives. New findings such as
a significant difference between students’ and lecturers’
opinions on the optimal amount of online learning were
helpful for the improvement of online education.' Studies
also found that online education could improve critical
thinking ability and knowledge application beyond physi-
cal classroom boundaries.” However, there are also many
shortcomings in online medical education. Regarding
asynchronous online education which is a mode widely
adopted in China, teachers’ concern about students’ under-
standing of the concepts and whether the teachers checked
students’ understanding were two common shortcomings.®
What is online medical education efficacy evaluation of
the teachers and students? That might be a crucial ques-
tion. It is widely acknowledged that one of the most
significant disadvantages of online teaching is the expla-
nation of practical concepts.* Limited interactions and
difficulties

researchers.’ Lack of direct teacher-student contact and

technical were concerned by many
interactions among students themselves will affect the
understanding of practical concepts and the perception of
learning during the course negatively.® The efficacy of
practical online courses, therefore, might be an essential
issue. When learning online at home, students are often
unsupervised by teachers if the courses were not live-
stream. Can parents take on the responsibility of the tea-
chers? That is unknown to the researchers. To optimize
medical education in the future, it is imperative for
researchers to understand the status of online medical
education in China and identify online teaching and learn-
ing challenges.

There was also a dearth of papers exploring the per-
ception between teachers and students on online medical
education. Although the pandemic boost the development
of online medical education and numerous researchers
studied the topic, studies focusing on online teaching
still lack attention. Online medical education was
a comparatively new concept, and it was implemented
overnight due to the strict quarantine measures taken by
the Chinese government. Challenges would pop up one
by one as time went by due to the quick decision and

unprepared schools. However, many surveys of this kind
were distributed to students for one time without identi-
fying the changes during the dramatic shift to online
medical education. Therefore, the authors conducted
three massive surveys in different phases to identify the
challenges that would not be found out for just one
survey to offer insight into the popularization of online
medical education. The aim of the conducted four sur-
veys was trying to find out problems that matter and
possible solutions from the perspective of students and
teachers on online medical education, which may
enlighten future related studies in China or other devel-
oping countries.

Methods

Participants

All experimental protocols of the study were approved by
the Board of Academic and Teaching Affairs of Nanjing
Medical University and conducted by the Institute of
Medical Education of NMU. All respondents were under-
graduate students and teachers who were over 18 years
old, and informed consent was obtained from all subjects.
Demographic descriptions of respondents of four surveys
are shown in Table 1. The informed consent was shown
before the survey, and respondents filled out the surveys
if they wanted to. If respondents were unwilling to join
the research or wanted to stop during the survey, they
could choose to close the app to quit the survey. Surveys
were distributed and collected on the survey system of
NMU on the cellphone app named WeChat and the ques-
tionnaire website named Wenjuanxing (www.wjx.cn). At
that time, face-to-face classes were entirely replaced by
online education in China. Institute of Medical Education
contacted its counterparts from other schools in China
and distributed the surveys for students on February 17
(the first day), February 25 (the first week), and March 20
(the first month). And then, the undergraduates in these
schools participating in online education were recruited
in this survey. The survey for teachers was also conducted
on March 20 in the same way, which was distributed by
our counterparts to the teachers teaching undergraduate
online medical courses. Teachers who received invita-
tions would choose to answer the survey of their will.
Students and teachers could participate in the survey
anonymously to ensure that they could express true
thoughts. The questionnaires were conducted online by
the researchers.
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Table 1 Demographic Description of the Respondents

Places of Participants’ Home

Province Percentage Province Percentage
Jiangsu 79.70% Shanghai 1.61%
Anhui 1.81% Fujian 2.01%
Shandong 1.81% Jiangxi 0.7%
Zhejiang 2.71% Other provinces 9.65%

Demographic description of the respondents in the first survey

Gender
Male 32.62% Female 67.38%
Grade
4th 9.33% 3rd 29.13%
2nd 29.64% I'st 31.90%

Demographic description of the respondents in the second survey

Gender
Male 39.50% Female 60.50%
Grade
5th 11.66% 4th 16.58%
3rd 21.71% 2nd 25.33%
Ist 24.72%

Demographic description of the respondents in the third survey

Gender
Male 37.62% Female 62.38%
Grade
Sth 6.32% 4th 16.53%
3rd 23.60% 2nd 26.09%
Ist 27.46%

Discipline background of the respondents in the teachers’ survey

Medical ethics 5.57% Clinical medicine 41.91%

Basic medicine 13.57% Stomatology 7.65%

Preventive 4.70% Pharmacy 4.87%

medicine

Nursing 4.35% Medical 3.13%
management

Medical English 7.65% Biomedical 6.60%
engineering

Questionnaire

Four structured and self-administered questionnaires were
developed consisting of questions that mainly covered: (1)
rate of satisfaction for online education; (2) significant
problems and obstacles of online teaching and learning;

(3) assessment of online teaching and learning and com-
parison to face-to-face classes; (4) follow-up measures that
need to be taken. (5) other critical issues related to online
medical education. The questionnaires were all in Chinese,
and no time limit was required. At first, the author studied
and designed the original Questionnaires. Then, the ques-
tionnaires would be piloted among 20 volunteers recruited
randomly and modified according to the pilot results to
avoid ambiguous content and other problems. At last,
questionnaires would be validated and scrutinized by the
Board of Academic and Teaching Affairs of Nanjing
Medical University before massive distribution.

Data Analysis

Percentage was calculated according to the number of
respondents per response in relation to the number of
total responses of a question. Reliability and validity
tests were run before analyzing. The collected data were
analyzed on the software named SPSS.

Results
Survey for the Students in Phase One

After the swift decision of shifting to online medical
education overnight, we wanted to have the first under-
standing of the implementation of online theoretical med-
ical education. Researchers collected 2378 undergraduate
medical students’ results except for clinical students who
were due to accepting practical training in the fifth year.
The reason for not collecting students in the clinical phase
was that the large-scale practical courses were not
initiated. Demographic descriptions of the respondents in
the first survey can be seen in Table 1. At that time,
99.75% of the surveyed students participated in online
learning. Most students were satisfied with teaching man-
agement, pedagogy, resource, and online interaction.
However, when it came to the learning efficacy of online
theoretical education, the satisfaction rate dropped sharply
(Table 2). As for the most used online learning platform,
Chaoxing learning platform (www.chaoxing.com) was

used by 30.68% of the students, making it the most wel-
coming platform.

Survey for the Students of Clinical
Medicine in Phase Two

After mastering the basic situation of online theoretical
learning, researchers of IME surveyed undergraduate stu-
dents studying clinical medicine. Authors collected 995
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Table 2 Percentage of Satisfaction of Online Medical Education

Question Highly Satisfied Satisfied Average Unsatisfied Very Unsatisfied
Were courses arranged properly? 80.76% 15.28% 3.37% 0.42% 0.17%
Did teachers make teaching objectives clear? 74.23% 19.58% 531% 0.72% 0.17%
Are you satisfied with learning resource? 72.08% 20.93% 5.64% 1.05% 0.29%
Are you satisfied with learning interaction? 73.77% 18.99% 5.94% 0.88% 0.42%
Are you satisfied with learning efficacy? 48.25% 28.17% 16.34% 4.84% 2.40%

responses. The demographic description can be seen in
Table 1. Most surveyed students had good Internet con-
nections to learn online. Only 1.91% of students neither
had good WIFI connections nor cellphone connections,
making it hard for them to study online.

First, as for the equipment, 52% of the students chose to
use computers, and one-third of the students would use the
pad to learn online. Only about one-fifth of the students
would use cellphones to learn online. Second, as for the
learning experience before the massive shift to online learn-
ing, 32% of students never used online learning sources
before. That meant they were unfamiliar with online teach-
ing resources such as MOOC. Third, when speaking of the
most popular learning resource website, 40% of the Chinese
students watched learning videos on the video website called
Bilibili (www.bilibili.com) to assist them in learning online.
Fourth, most students worried that the content was hard

learn online when it came to the most worrisome aspect.

Table 3 Worrisome Aspect and Challenges for Students of
Clinical Medicine Studying Online

Concerning the real problems that happened during online
learning, most students encountered network connection
pressure (Table 3). Fifth, in terms of online satisfaction
rate, the least satisfying aspect of learning online was the
interaction with the teacher.

Students who were scheduled to be trained in the
hospitals have to watch videos and read case reports online
due to the quarantine measures. They thought that online
learning was necessary, but it was not suitable for every
type of learning. For the students, online learning seemed
more suitable for preclinical students who were taught
theoretical courses. Most students thought that practical
courses online could not meet their learning needs.
Opinions on the efficacy of online Problem-Based
Learning, Case-Based Learning, and Team-Based
Learning were divided (Table 4). For the clinical students
surveyed, the least satisfying aspect was also the interac-

tion and answering questions online.

Survey for the Students in Phase Three
After roughly a month of online learning, researchers

Worrisome Aspect Percentage intended to survey the implementation status again and
collected 8058 responses for the third survey.
Content were hard to be taught online 57.39% X Lo .
i o Demographic descriptions can be seen in Table 1. As for
Internet connection 34.27% ) o
Cannot concentrate 30.38% the learning conditions, the results showed that 98.85% of
May bring more homework 30.55%
Lack of online resource 29.15%
Teaching interaction 28.44% Table 4 Whether Online Clinical Teaching Could Meet Different
Online exams 24.92% Learning Needs
Feedback 23.52% obti c . c Not S
Teachers’ technology skills 18.59% ptions anno an ot Sure
Others 4.92% Theory of clinical medicine 12.06% 73.47% 14.47%
Preparation before class 7.84% 81.71% 10.45%
Challenges Percentage
Test before class 9.15% 77.49% 13.37%
Lagging learning platforms 69.35% Case-based learning 32.96% 33.27% 33.77%
Lack of interaction 49.45% Problem-based learning 34.67% 36.98% 28.34%
Disordered arrangement 32.56% Team-based learning 38.09% 29.65% 32.26%
Lack of learning resource 28.84% Inquiry 45.63% 23.42% 30.95%
Dislike online learning 21.51% Physical examination 54.17% 18.39% 27.44%
Lack of feedback 8.04% Writing case history 25.13% 47.74% 27.14%
Others 7.34% Clinical skills practice 53.37% 18.59% 28.04%
898 https: Advances in Medical Education and Practice 2021:12
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students had Internet connections which was a rise com-
pared with the survey in phase two. 98.46% of students
had online learning equipment. 62.42% of students like to
learn on the laptop, which was a rise compared with the
survey in phase two. Most parents (40.74%) would super-
vise their children’s online learning from time to time,
while 39.87% of parents often did that. Only 19.39% of
parents would not check it at all.

First, when it comes to the curriculum, the results
showed that students learned 8.63 courses online on aver-
age, including 7.31 compulsory courses and 1.32 elective
courses. The best-done aspect was that four-fifths of the
courses had homework. As for the shortcomings, different
from what was implemented in many developed countries,
most surveyed students did not have live-stream classes
online. This kind of class only accounted for 12.4% of the
classes, and this situation was even worse for the elective
courses. Another particular problem was that only 36.27%
of the courses had a quiz (Table 5).

Second, 61.51% of the students thought that online
medical education could not meet their needs to master
compulsory courses. Face-to-face classes explaining com-
plex parts of compulsory courses may be necessary, while
in-person classes of elective courses were the other way
around.

Third, as for the most significant challenge after learn-
ing online for a month, the biggest problem was learning
motivation (Table 6). Percent of the lagging platform and
poor interaction surveyed in phase two, which was deemed

the main challenge seemed to drop a lot in phase three.

Table 5 Perceptions on Online Learning

Table 6 The Biggest Challenge of Learning Online After a Month

Option Percentage
Learning motivation 19.27%
Inertia 16.33%
Lagging platform 13.31%
Online learning resource 12.45%
Network connection 8.84%
Self-learning ability 8.20%
Question answered 7.57%
Interaction 5.61%
Home environment 5.45%
Others 2.97%

Survey for the Teachers

After the first month of online teaching, researchers also
distributed and collected 575
responses. The disciplinary background of the teachers is

surveys to teachers
shown in Table 1. Generally speaking, 66.73% of teachers
taught one course online, and only 2.93% of teachers
taught more than three courses. As for the teaching equip-
ment, the investigation showed that 96.52% of teachers
would use the computer to teach, and 42.26% of teachers
would use the cellphone to teach. Computer and cellphone
was the leading teaching equipment instead of the pad and
other gadgets. 62.96% of teachers chose the teaching plat-
form as the primary communication software.

In terms of online teaching implementation, more than
90% of teachers responded that they had told students the
teaching objective, offered learning resources, given assign-

ments, and interacted with them. During online medical

Course Characteristic Average Compulsory Courses Average Elective Courses Average Courses Learned in
Learned (7.31) Learned (1.32) Total (8.63)
Number of Percentage Number of Percentage Number of Percentage
Courses Courses Courses

With strict requirement 4.94 67.58% 0.79 59.85% 5.73 66.40%
Abundant resource 5.67 77.56% 0.93 70.45% 6.60 76.48%
Have complete video clips 5.01 68.54% 1.03 78.03% 6.04 69.99%
Good interaction 453 61.97% 0.47 35.61% 5.00 57.94%
Have homework 5.85 80.03% 0.89 67.42% 6.74 78.1%
Have quiz 2.62 35.84% 0.51 38.64% 3.13 36.27%
Live-stream lesson 1.00 13.68% 0.07 5.3% 1.07 12.40%
Once answered students’ 4.23 57.87% 0.25 18.94% 4.48 51.91%
questions

Good learning effect 4.87 66.62% 0.86 65.15% 5.73 66.40%
Satisfied 5.62 76.88% 0.94 71.21% 6.56 76.01%

Advances in Medical Education and Practice 2021:12 https: 899

Dove:


https://www.dovepress.com
https://www.dovepress.com

Wang et al

Dove

Table 7 The Reason of Changing or Adding Teaching Platforms

Reason Percentage
New platform was easy to use 30.12%
School’s requirement 25.04%
Seeking more functions 23.42%
Dysfunction of the original platform 20.03%
To monitor students’ learning 10.55%
Applicable to more learning devices 9.89%
Others 14.52%

education, 69.27% of the surveyed teachers chose to change
or use more learning platforms online. Speaking of the
reason for switching platforms, teachers tended to use plat-
forms with more available functions (Table 7).

When asked whether it is necessary to re-teach the
class face-to-face after the online education, the answer
seemed to differ dramatically. Necessity to reteach in-
person from top to bottom was recognized by only
2.39% of the teachers. 44.22% of teachers said they only
need to focus on explaining part of the chapter content or
arranging Q&A classes. 49.91% of teachers thought that
there was no need to teach the lesson face-to-face again.

Discussion

Generally speaking, the surveys have shown that the
online medical education implemented in China went
smoothly and was satisfying, although shifting to online
education was abruptly. The progression of online medical
education revealed by the investigation seemed to be better
than what the researchers imagined. In terms of learning
conditions and environment, most students had Internet
connections and equipment to study online. Regarding
the home learning environment, most parents would
remind their children to study at home - at least from
time to time. Some researchers found that due to Chinese
parents’ lack of time and professional knowledge, they
were neither trained nor ready to embrace online
learning.” Reminding their children, as the author assumed
according to that conclusion, might be one of the few
things that Chinese parents would do. As for problems,
the major challenge was hardware issues such as the lag-
ging platform and problems arising from the unfamiliarity
of teachers, such as the lack of interaction. However, as
time went by, the biggest challenge seemed to be the
learning motivation because they are learning at home -
a place with less supervision than schools. Another sig-
nificant finding was the sharp difference between teachers

and students over the online education efficacy evaluation.
When asked if the respondents need in-person classes as
a supplement after the quarantine ended, most students
responded that they need face-to-face classes because
online learning did not meet their needs. Oppositely,
most teachers responded that in-person classes after the
quarantine to explain the online courses’ knowledge were
unnecessary because they thought online education had
reached teaching objective.

When it comes to implementing online medical educa-
tion, infrastructure, including learning equipment and
Internet connection, was one of the major challenges in
developing countries.® However, that challenge was the
original one for medical students learning online in
China and was soon replaced as the issue was fixed in
a short time. The operation of online learning websites and
apps took tremendous pressure because the whole country
started online education overnight, which generated
numerous pressure on servers. Thanks to the high work
efficiency of the platform companies, students’ learning
motivation, however, replaced the problem of platforms’
operation, becoming the biggest challenge for students
learning online. The result was similar compared with
other massive surveys in China.” Therefore, for other
developing countries, the construction of infrastructure is
vital for promoting online medical education, especially
the Internet server construction of the teaching platforms.
Medical education on the Internet may not be popularized
in most developing countries, but infrastructure construc-
tion could be done ahead of the transition. For the devel-
oped countries in which online medical education has
already become mainstream, students’ learning motivation
should be taken seriously. Students’ motivation was all
likely to be affected by their environment.'® As is shown
in the results, not all the parents would remind their
children to study all the time. An effective supervision
system on the Internet or the help from parents at home
is worth exploring to enhance online learning efficacy
better.

Researchers found interesting results after comparing
the results of students’ surveys with teachers’ surveys. The
first one is the need for in-person classes to re-teach. Most
students thought it necessary to have the in-person classes
again, especially for the compulsory courses, while nearly
half of the teachers thought there was no need to explain
the knowledge to the students again face-to-face after
quarantine ended. The reason that caused this sharp differ-
from flawed online education

ence might derive
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assessment system and lack of the concept of formative
evaluation. According to the research, only one-third of
the online classes had quizzes. Most Chinese college tea-
chers still implement the strategy of conclusive evaluation,
which means that the final is the only test deciding
a student’s performance in the whole semester. This teach-
ing strategy brought online may lead to a wrong evaluation
result from the teacher. Some researchers in developing
countries thought that assessment via relatively unfamiliar
methods and environments is challenging to both the stu-
dents and examiners.!' However, studies have shown that
medical students find online formative assessments helpful
for their learning.'? Therefore, some researchers suggested
that it is vital to construct an online education assessment
system.”® A scientific mechanism monitoring online stu-
dents can boost students’ learning motivation when study-
ing alone and give teachers feedback so that they can
understand the efficacy of the class. Besides this, we
should note that a formal evaluation process might dis-
courage active student participation.'* No studies focusing
on online education efficacy evaluation tools have been
found. However, we should be aware that the evaluation
tools need to adequately address learning outcome which
is closely related with teaching quality.'* The real reason
leading to the different perceptions of online education
effect is complex for sure. More related research should
be done to find out more.

The second one is the satisfaction of online interaction.
Online learning might not compete with offline learning in
terms of interactive knowledge building between teachers
and students.'” According to the survey, 94.26% of tea-
chers said they interacted with the students online, while
57.94% of the students thought online interaction was not
enough in phase three. Students in one-to-one online meet-
ings often seem relaxed and open.'® That might be the
solution because relaxed and open students may tend to
interact with the teachers.

The third one is the use of online education technology
by teachers. With the development of 5G and other tech-
nologies, new forms of online teaching are springing out,
but teachers in China did not get used to them. According
to the research, only 12% of the courses were taken
through live-stream. Most teachers chose to let the stu-
dents watch videos instead of teaching them in person
online. Teachers could not perceive whether the students
got it by detecting expressions on the students’ faces on
the Internet. Hence, faculty training for the implementa-
education of wital

tion of new technologies is

importance.!” In developed countries such as Italy, tea-
chers’ limited skills to use technology were one of the
major weaknesses of online medical education.'® China
was no exception. Numerous teachers in China still could
not utilize different kinds of online education tools profi-
ciently. The majority’s concept of online education was
limited to watching videos and assignments online.
Educating teachers to transform the idea is essential for
medical schools in China.

Not all the content was suitable to be taught online, accord-
ing to the students. Online medical education was suitable for
theoretical teaching, preparation for the class and test.
Uploading learning materials online will assist most students
to understand the content better. Although some researchers
thought that a significant shortcoming of e-learning technolo-
gies had been poor support for group-oriented learning,'® the
students divided.
Communicating and collaborating were feasible on the

opinions of the surveyed were
Internet, but they were not sure whether they could achieve
the goal of the class. When discussing applying current educa-
tion forms to practical courses such as physical examination
and clinical skills practice, most students were against the idea.
Watching videos and reading requirements can not help the
students in terms of practical skills. Medical simulation tech-
nologies such as VR and in-site training may be indispensable
for clinical students. Emerging technology, though it may act
as a servant of a disruptor sometimes,’ is a promising way of
teaching practical courses online. A mixture of online and in-
person teaching incorporated into these effective learning
methods would be a direction in the future.”'

Conclusion

Our findings demonstrated that online medical education in
China was implemented smoothly yet with many issues left
to be resolved. The changing challenge during the imple-
mentation of online medical education manifests that the
infrastructure was the prerequisite for the implementation,
and a scientific mechanism monitoring online students may
be crucial for a better online medical education. Besides this,
faculty training and emerging technologies are also promis-
ing ways of improving online medical education. Such mea-
sures will help narrow the difference between teachers and
students in terms of online education evaluation and provide
guidance for online medical education in the future.

Data Sharing Statement
The datasets used and/or analyzed during the current study
are available from the corresponding author on reasonable
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request. Please contact the corresponding author or the first
author and state the purpose if one need the original data and
should be aware that the original data are written in Chinese.
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