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Abstract

Background
As the COVID-19 outbreak in�uenced teaching in China, Chinese medical colleges and universities carried
out massive online education with the participants of more than one million students on the for-pro�t or
non-pro�t big–data teaching platforms, based on existing online teaching resources and other ways such
as MOOC, Micro-course, Live-course and interactive discussion.

Methods
A questionnaire survey was conducted via two rounds of 56-in-total questions on overall situations,
platforms, teaching methods, training, teachers and students’ experiences, and encountered problems for
1747 teachers and 7223 students, which involved 741 courses. Comparative analysis was done on the
survey results.

Results
A majority of teachers and students were satis�ed with teaching platforms and effects; large commercial
teaching platforms could provide better services; 67.21% of teachers and 64.67% of students preferred
live teaching; only 76.84% of teachers and 58.69% of students were systematically trained; weak network,
lack of training, overcrowded access to teaching platforms, lack of interaction, lack of e�cient real-time
evaluation and fatigue were current di�culties.

Conclusions
Good results of massive distance online education and teachers and students’ satisfaction with teaching
platform performance show that online education can be used as a main means to replace traditional
classroom education in emergency situations.

Background
At the end of 2019, a sudden outbreak of viral pneumonia epidemic caused by a novel coronavirus
occurred in central China. To effectively control the spread of the viruses, the local government locked
down the entire city of Wuhan, the capital of Hubei Province, China on January 23, 2020, just two days
before the traditional celebration of lunar new year. Soon enough, the whole country became blocked due
to every provincial government initiated the �rst-class response measurement against the coronavirus
pandemic. The lockdown turned out to be the most effective action to stop the disease’s spreading,
however, hundreds and thousands of various schools, from elementary schools to universities all over the
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country, were also shut down because their students could not return from the four- to six-week winter
break.

To counter the potential impact of COVID-19 on school education, distance online teaching and learning
became the only option of feasible solution. In fact, almost every educational institution launched online
teaching activities from February to March 2002, unprecedented in the history of the world, to nearly
200 million students in total.

Online education, also called distance education or online learning, generally refers to a network-based
learning activity [1], by which the teachers and students can carry out teaching and learning through
internet even thousands of miles apart [2]. Without limit of time and space, students can learn courses via
e-learning platform and interactive communication platform, by either live broadcasting or recorded video
resources. With the advent of mobile widgets, WIFI, cellular networks, and big databases, teaching and
learning become more and more digitally and diversi�ed. Technology has profoundly transformed the
traditional o�ine study with various online strategies, such as Small Private Online Course (SPOC) and
Massive Open Online Courses (MOOC). SPOC and MOOC have widely adopted in higher education
institutions and have signi�cantly strengthened the e�ciency and quality of learning through, e.g.,
fragmented learning and role reversal of teachers and students [3].

Internationally, since 2012, three major platforms represented by Coursera, Udacity, and eDX have been
gradually implemented in higher education institutions including 62 top universities around the world,
and have gradually become an online education mode with for-pro�t and non-pro�t education
institutions, which has been promoted in the �eld of higher education around the world. In China, online
education has also �ourished. The Ministry of Education of China (MOE) has issued relevant incentive
policies and established goals for developing online education and online course construction. Teaching
platforms such as Chaoxing Learning (chaoxing.com), Zhihuishu (www.zhihuishu.com), and Chinese
University MOOC have begun their industrialized and commercialized operation stages and have
achieved successfully. Meanwhile, the rapid development of social media platforms such as Alibaba and
Tencent in China has also greatly strengthened the feasibility of massive online education in China.

Harbin Medical University (HMU), located in northeastern China and with over 16,000 students and
graduates in campus, is one of the leading medical universities in China. HMU is one of the Chinese
universities at the earliest to launch massive online teaching and learning to counter the COVID-19
pandemic. HMU started the distance online education activities from February 17, 2020. Up to March 22,
2020, 3,571 online class teaching for 741 courses have been done, over 214,181 online student-users
participated the online study. According to various surveillance, the quality of teaching and learning is
basically identical to the campus o�ine study. Hereby we summarized one of our surveys about the
distance online teaching and learning to our faculties and students. Given that so many countries have
suffered from the COVID-19 pandemic recently, distance online study is going to be adopted in these
countries, our experience may be a help to the universities in these countries.

http://www.zhihuishu.com/
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Methods
Two rounds of surveys were launched to 1,747 faculties and 7,223 students of HMU, respectively, through
WeChat-based questionnaires [4]. The surveys, with a total of 56 questions, covered 723 online classes
from February 17 to March 16, 2020. The questions mainly involved class e�ciency, platforms, teaching
methods, relevant training, experiences and problems about distance online teaching and learning. The
majors of faculties and students included clinical medicine, public health, basic medical sciences, and
pharmacology, etc. To respect the privacy of the participants, all participants were informed that the
personal information would not be included in the data analysis.

Results

Overall situation of massive online courses
To the date of the surveys, about 2451 online classes, 723 courses have been given in HMU. About
95.59% of planned courses in the academic calendar in that period were �nished with online study. About
153,151 online student-users and 2,451 online faculty-users participated online study. According to our
survey, 98.48% of faculties and 98.50% of students were satis�ed with online teaching/learning
platforms. About 98.70% of faculties and students were satis�ed with online outcome (Table 1). Our
survey suggests that distance online teaching/learning is an effective solution for university students
during emergency situations.

Usage Of Massive Online Teaching Platforms
There was a high degree of consistency in the selection of online teaching platforms for teachers and
students. There was higher usage of interactive online teaching platforms such as Tencent
Classroom(https://ke.qq.com/s), Tencent Meeting(https://cloud.tencent.com/),
WeChat(https://weixin.qq.com/) and DingTalk(https://www.dingtalk.com/) etc. which were similar to
eDX, Lark and Skype etc., reaching more than 20% for each. Teachers had the highest usage rate of
Alibaba's DingTalk software, reaching 34.96%, on the contrary, professional online teaching platforms,
represented by Icourse163, Zhihuishu, Rain Classroom, only accounted for 8.12%, 14.07% and 8.33%
(Fig. 1).

Methods Of Massive Online Education
Currently massive online teaching methods mainly included three forms: live teaching, online resources,
and answering questions. Survey data showed that 67.21% of teachers and 64.67% of students believed
that live teaching was better than online resources, because the teaching purpose of live teaching with
video playback function was different from online resources or MOOCs (Fig. 2). The education objects of
online resources or MOOCs were mainly the public [5], that is to say, people outside the campus and its
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teaching objectives were the popularization of education. However, massive online education was mainly
a teaching mode for improving or guaranteeing teaching quality by education institutions. Online
education was closer to traditional classroom teaching [6], which got more recognition of students.
Meanwhile, online education could not only ensure its timeliness and interaction to a certain extent [7, 8],
but also could help students repeatedly study the least understood contents after class. Therefore, it was
recommended using live teaching methods for online education.

Most teachers and students considered that a reasonable online teaching time was 30–60 minutes
(Fig. 3). Because of teaching media, space limitations and different interactive teaching methods,
teachers couldn’t immediately know about students’ leaning results by students’ performance, so that the
pace was faster; teachers were nervous or uncomfortable to face the screen or camera for a long time, so
that some of them tend to speak faster; holding a posture for a long time to teach and learn resulted in
physical fatigue and inability to concentrate for a long time and affected the teaching effect [9].
Therefore, massive online instructors should carefully select and reorganize teaching contents and
schedule, instead of replicating traditional classroom teaching mode. When teachers and students
couldn’t stay focused well, some links such as test or interaction etc. could be set to reduce the negative
impact of long-term online education on teaching and learning.

Besides, teachers and students’ manipulation of learning equipment should also be noticed in the
process of online education [10]. Since teachers and students could operate their own equipment, the
time and requirements for teachers and students to operate teaching equipment should be clari�ed in the
pre-class training to avoid confusion in the teaching order caused by teachers and students speaking and
typing at the same time. Data showed that students should turn off video and voice while teachers were
speaking, and only turn on their screens and microphones when discussing or speaking. It could reduce
the pressure on the Internet and maintain a smooth teaching order.

Pre-class Training For Teachers And Students
According to the survey, we found that more than one-�fth of teachers and one-third of students were not
given su�cient training before the o�cial class, which resulted in teachers and students not being able to
focus on teaching and learning (Fig. 4). As a result, we can speculate that the effectiveness of training for
teachers and students is closely related to the quality of online education [11, 12]. In addition, the
proportion of students who did not receive training before the lecture was larger than that of teachers.
This showed that the school usually trained teachers adequately, but neglected the training of students. If
online education was to be continued or conducted in other countries, this issue should be paid special
attention to.

Problems To Be Solved In Online Education
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It could be seen from the survey data that about 28.35% of teachers and 31.11% of students agreed that
“Weak network access” and 37.33% of teachers and 41.19% of students agreed that “overcrowded access
to teaching platform”, which reminded us that although massive online education could be implemented
smoothly, web environment and software and hardware needed further optimization and upgrade.
Besides, teachers focused more on the problems of teaching order and teaching quality such as “Lack of
training” (33.45%), “Lack of interaction” (44.24%), and “Lack of e�cient real-time evaluation” (56.48%),
which were future studies on massive online education. It was worth noting that quite a few students
“Fatigue” (53.75%), and some teachers also agreed with it (Fig. 5). In the questionnaire survey, some
teachers and students mentioned that this phenomenon was that due to the massive online education for
the �rst time, teachers and students were not familiar with online teaching and learning, resulting in part
of strangeness and anxiety [13].

Discussion
Online education has been introduced and used worldwide for at least more than two decades. Online
education has also widened the public’s access to professional expertise and knowledge that usually can
only be available for students in universities and colleges. In the campuses, online education has been
employed as a supportive learning method. However, during lockdown period for stopping the pandemic
of COVID-19 in early 2020, online education became the only applicable way to continue the teaching and
learning in Chinese universities and colleges.

A massive online education has been launched in Harbin Medical University that has lasted over seven
weeks so far. Through a quick training in HMU, a basic framework for massive online education has been
developed in all colleges and departments, which mainly includes two parts: an online classroom using
various electronic conference platforms, and a supportive online tool for real-time test and questionnaire.
It gives a chance to the faculty members and students to learn how to effectively use the online
education facility and environment. We did two rounds of survey to our faculty members and students to
learning how it worked and how they felt. Our experience may be helpful to colleagues worldwide, given
that the COVID-19 pandemic has turned out to be a global health disaster and many countries have to
lock down all activities to prevent the spreading of the viruses.

In terms of overall performance, the teachers and students were basically satis�ed with the functions and
performance of these networks and learning tools. Surprisingly, the pause caused by network access
seldom occurred in our online classes. Almost all students could receive clear signals all the time.
Considering that over 0.2 billion students from various levels of schools national wide were online
simultaneously, it is impressive that the nation’s infrastructure can easily handle such a huge pressure.
From this case, we believe that online education is an applicable solution for higher education to counter
a pandemic emergency such as COVID-19.

Comparing the performance of professional online E-learning platforms and commercial network
services, it is interesting, according to our surveys, that the E-learning platforms could not effectively
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handle the massive access pressure as commercial networks did. The commercial platforms such as
Alibaba, Tencent, etc., can easily cope with huge tra�c and many simultaneous online teaching
processes, which performs far better than the E-learning platforms including some o�cial E-course
platforms established by governmental funds. Although the design of the E-learning platforms is more in
line with the concepts of pedagogy and teaching/learning conditions, nonetheless, it traditionally de�nes
itself as an aid but not the main arena to academic study. There is no comparability between the E-
learning platforms and commercial platforms in terms of technology, technical workers, and funds.
Academic education can be novel and huge market for commercial network services in future.

Quite a few teachers and students worry about the network environment and learning equipment during
the survey [14]. In developing countries like China, there still exist uneven economic development and a
clear gap between rich and poor. Some students have no extra money to purchase high-quality E-learning
equipment or mobile network tra�c due to family �nancial issues. It is extremely important to provide
�nancial support to these students prior to the online study. The solution to these problems is to
subsidize students by setting up special funds to reduce the impact on the quality and effects of online
education due to economic reasons. As an example, Harbin Medical University has offered about
$400,000 to support students buying electronic widgets and network service.

In online education, “visiting” (teachers’ classroom observation or students auditing a course) is an
interesting and noteworthy further-researched phenomenon [15]. Quite a number of teaching
administrators, fellow teachers, students’ parents, as well as some students who do not need, have
actively participated in the online learning of the course. It seems that different people have different
purposes for online education. Teaching administrators are mostly to evaluate teaching operation and
course quality; the peer teachers mainly think it bene�cial to learn teaching methods and gain online
teaching experience; students’ parents are to monitor students’ learning status; students who do not need
aim to enrich their knowledge and broaden their horizon via re-learning. Researchers suggest that this
"social facilitation effect" of online education can optimize national knowledge system and improve
national competence, which has excellent social service bene�ts and deserves attention and promotion.

There is limitation in the surveys. The administrators co-ordinate various staffs and resources in the
massive online learning to guarantee the event going smoothly, but the role played by the administrators
has not been considered.

Conclusions
Taken together, in the case of global emergency of COVID-19 pandemic, massive online education can
effectively replace campus study and neutralize the negative impact to the lockdown.

Abbreviations
COVID-19
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Corona Virus Disease 2019; SPOC:Small Private Online Course; MOOC:Massive Open Online Courses;
MOE:The Ministry of Education of China; HMU:Harbin Medical University
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Figures

Figure 1

Overview of teaching platforms, including the platform name and percentage of usage. The rate of
platforms was 34.96% for Dingtalk and 25.97% for Wechat, 25.65% for Tencent Classroom and 24.24%
for Tencent Meeting, 14.07% for Zhihuishu and 8.33% for Rain Classroom, 8.12% for Icourse163 and
Chaoxing Learning for 7.47% and 24.13% for Others.
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Figure 2

Views of teachers and students about teaching methods in the massive distance online education. 67.1%
of teachers and 64.67% of students believed that live teaching was better than online resources and
answer questions.
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Figure 3

Overview of teachers and students about reasonable teaching time in the massive distance online
education. 61.61% of teachers and 67.41% of students believed that 30-60 minutes should be the
reasonable teaching time for each class.

Figure 4

Pre-class training for teachers and students. Only 76.84% of teachers and 58.69% of students said they
had received systematical distance online teaching training before the formal teaching or study.
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Figure 5

Teachers believed that the main problems of online education are lack of effective real-time evaluation
(56.48%), lack of interaction (44.24%), overcrowded access to teaching platform (37.33%), lack of training
(33.45%) and weak network access (28.35%); Students believed that the main problems of online
education are fatigue (53.75%), lack of interaction (17.54%), overcrowded access to teaching platform
(41.19%), lack of training (17.92%) and weak network access (31.11%).


