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ABSTRACT

The outburst of COVID-19 promoted the fast development of the online education mode of "Internet +
education". However, compared with the traditional offline teaching mode, the online education mode of
"Internet plus education™ is not mature enough because of its short development time. Especially, there is no
effective evaluation index, so it is difficult to guarantee the teaching effect. Therefore, this study proposed to
explore an effective effect evaluation system by carrying out large-scale data analysis and statistics based on
the large-scale online teaching during the epidemic period. Firstly, aiming at the influencing factors of "online
live broadcast teaching mode" as well as the weight of each factor, then, developed the evaluation system of
"online live broadcast teaching mode" by integrating all levels of universities and majors, finally, optimized
and improved the established "online live broadcast teaching mode" evaluation system in comparison with
traditional evaluation methods. The theory established in this mode is more objective, which is conducive to
promoting the application of online teaching mode in higher education in the post epidemic era, transforming
and developing the main elements of teaching subjects, teaching resources and teaching media in the "Internet
plus" era, and innovating the talent cultivation mode under the information technology and improving the
quality of personnel cultivation.
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1. INTRODUCTION

"Teaching mode" is a relatively stable framework and
procedure of teaching activities established under the
guidance of certain teaching ideas or theories, which is
characterized by orderliness and operability. In 2020, the
outburst of COVID-19 made the colleges and universities
in the whole country restricted by the traditional offline
teaching mode. With the spirit of reform, we seized the
opportunity to explore a new effective online teaching
mode for higher education during the COVID-19 in order
to further implement the spirit of epidemic prevention and
control of the central and provincial Party committee and
governments, help to win the fight in the epidemic
prevention and control, adhere to the instructions of
keeping learning and teaching with the class suspended
[1]. It is of great significance to "keep leaning and teaching
with class suspended” and ensures the quality of teaching.
Recently, with the development of science and technology
and the application of new technologies and results in the
teaching of colleges and universities [2], teaching
conditions and operation procedures from the five teaching
mode factors were promoted to have an obvious change,
and "contention of a hundred schools of thought and all
flowers bloom together" in teaching mode. Among the

numerous teaching modes, "online teaching mode" taking
"Internet plus education” as new technical means is
favored by more and more people due to the flexibility of
teaching methods which highlight students' central position
and emphasizing the cultivation of students' self-learning
ability.

However, due to limited application scope of "Internet
plus education" online teaching mode in the national
colleges and universities, short implementation period and
controversial issues about the objectivity and effectiveness
of the online teaching effect evaluation, how to evaluate
and guarantee the teaching effect of online teaching mode
during the epidemic period is promoted to be a primary
consideration [3].

If we analyzing the advantages of online network platform
separately, ignoring the major specialty and cultivation
objectives, this evaluation mode is lack of practicality.
However, if we make the evaluation only limited to
specific majors, examination results or scientific research
achievements of individual excellent students, it is
obviously not objective enough, and it is difficult to be
universal.

Therefore, it is obviously necessary to establish an
evaluation system and evaluation index based on multiple
factors such as comprehensive learning situation analysis,
major characteristics, network platform, cultivation
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objectives, ability cultivation and moral education
requirements [4-5] to objectively evaluate the teaching
effect of online teaching mode, and the index evaluation
system is of significance in promoting the reform of online
teaching mode and promoting the transformation and
development of the "Internet plus education" teaching
subjects, teaching resources and teaching media in post
epidemic era.

2. COMMON FORMS OF ONLINE
TEACHING MODE

2.1. "Course Recording and Broadcasting
Mode"

"Online teaching mode" appeared as "course recording and
broadcasting™ teaching mode in the public field of vision in
the early stage mainly through online schools, training
institutions and so on. The "course recording and
broadcasting" teaching mode adopts a basically unified
mode, that is, relying on the well-known offline education
entities, it can shows a better teaching effect based on
careful design and post-processing by selecting excellent
teachers to record learning videos and publishing them on
the website for learners to learn. At present, we can still
check the national excellent courses of higher education
through iCourse, MOOC for college students,
open.163.com and other websites. It is undeniable that the
emergence of a large number of excellent network open
courses and other network resources has broken the
campus barriers, and the "course recording and
broadcasting" teaching mode has effectively solve the
problems of insufficient and unbalanced educational
resources. However, some of the research results show that
the teaching effect of "course recording and broadcasting"
teaching mode is poor due to the lack of effective
supervision and interaction in the practical teaching
process.

2.2. "'Online Live Broadcast Mode"'

Due to the problems exposed in the "course recording and
broadcasting” teaching mode, "online live broadcast
teaching mode", another "online live teaching" mode,
came into being. At present, "online live broadcast"
teaching mode is mainly based on B2C mode and C2C
mode, among which B2C mode is represented by New
Oriental Online, XRS Online School and other offline
training institutions, while C2C mode is usually selected
by YY, Yuanfudao and other online education companies
with internet background. Based on the survey results and
compared with the " course recording and broadcasting"”,
the "online live broadcast™ teaching mode has better solved
the problems of poor self-learning initiative, unsupervised
and non-interactive teaching links in the teaching process
of the "course recording and broadcasting mode" [6].
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However, the practical effect of teaching interaction is
often restricted by factors such as student scale,
information technology, network resource platform and
auxiliary facilities, etc.

Compared with the traditional teaching mode, the two
online teaching modes have their own advantages and
disadvantages through the above analysis, but based on the
needs of online teaching mode in the epidemic and post
epidemic era; "online live broadcast mode" is more
applicable. Therefore, it is urgent to explore an effective
effect evaluation system for the "online live broadcast
mode" to ensure the quality of teaching.

3. ESTABLISHMENT OF TEACHING
EFFECT EVALUATION INDEX SYSTEM

Considering that any kind of teaching mode should have
the common attribute of serving the teaching quality, the
system should consider not only the learning situation
analysis, major characteristics and moral education
requirements, but also the index system of teacher's
evaluation for students and student's evaluation for
teachers, in order to ensure the effectiveness of the "online
live broadcast mode" teaching evaluation system [7]. Each
index reflects the weight of specific teaching effect
evaluation by scoring. It can be summarized as a
"multi-directional, multi-level, multi-dimensional,
interactive” teaching effect evaluation system reflecting the
weight. The established evaluation system can not only be
used to guide the establishment of "online teaching mode™
and promote the design of "online teaching mode™ to be
more scientific and reasonable, but also can be used for
real-time evaluation in the process of "online teaching
mode", taking into account the flexibility and universality
of teaching modes for different majors.

3.1. Study Object

Due to the limitation of "offline traditional face-to-face
teaching mode™ during the epidemic period, most of the
undergraduate colleges and universities in China can only
rely on "online live broadcast teaching mode". Therefore,
we can seize the opportunity to develop and design a
questionnaire to investigate the teaching situation of all
kinds of major courses in the same period. The
questionnaire is divided into engineering, science and
liberal arts according to the nature of the courses.

3.2. Research Methods

3.2.1. Index identifying of "online live broadcast
teaching mode" influencing factors

The index identifying of "online live broadcast teaching
mode" influencing factors are mainly made by
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questionnaire. In order to determine the content of the
questionnaire, first of all, we should systematically analyze
the published literature on the theory and practice of
"online teaching mode" at home and abroad, and
systematically analyze the evolution of the teaching
evaluation system [8] by using bibliometric and SWOT
analysis, summarize and statistically analyze the relevant
characteristics, and screen the preliminary indexes.
Secondly, we should sample different levels of college
teachers, students and managers with the same major
attributes with those of online live broadcast courses in
China randomly sampled to understand the actual
problems in the teaching process and determine the
secondary indexes. Then, for all the above indexes,
industry and education experts are invited to discuss, and

Table 1 Evaluation system scale
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the important quadrant analysis [9] is used to identify the
key influencing factors as the final index to evaluate the
teaching effect of online live broadcast teaching mode.
Finally, the above indexes are formed into the main
contents of the questionnaire survey, and a large-scale
survey is carried out for different majors across the
country. The main purpose of the survey is to understand
the rationality of index determination and weight
distribution suggestions.

3.2.2. Development of evaluation system of
"online live broadcast teaching mode™

Multi-level (scoring)
Engineering Sciences Liberalarts | .
Bachelor | Junior | Bachelor | Junior | Bachelor | Junior | Bachelor | Bachelor
college college college
Self-study al bl cl dl el f. | @ ...
time
Attendance a2 b2 c2 d2 e2 2 1 ...
rate
In-class test a3 b3 c3 d3 e3 3 1 ..
Multi-directional | Classroom a4 b4 c4 d4 ed 4 1 ...
interaction
Examination ab b5 c5 d5 e5 B 1 ..
result
Science and ab b6 c6 dé e6 e 1 ...
technology
project launch
Teacher's a7 b7 c7 d7 e7 fr | ...
evaluation for
students
Multi-dimensional Student_s a8 b8 c8 ds e8 @B 1 ...
evaluation for
teachers
Evaluation of a9 o]¢] c9 d9 €9 o 1 ..
the third-party

Notes: For a,b,c,d..., the specific weight is determined according to the results of the questionnaire

For the determined factors, according to the results of the
survey, analytic hierarchy process, expert's advice, we will
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determine the index weight and optimal weight ratio,
forming a complete "online live broadcast teaching mode"
evaluation system. The index system reflects
"multi-directional, multi-level and multi-dimensional”
features, and also reflects interactivity. It not only covers
the  investigation of  professional  ability and
accomplishment, but also reflects the evaluation of the
improvement of students' moral education. The so-called
multi-directional means the qualitative and quantitative
point of view. The quantitative indexes include (student
size, self-study time, attendance rate [10], accuracy of
in-class test, classroom interaction participation, test score
distribution, science and technology project launch), etc.,
and the qualitative indexes include (team cooperation
ability, innovation ability, literature access ability, moral
education promotion), etc.; The so-called multi-level
means that the data collected by the questionnaire to
determine the evaluation system indexes include not only
ordinary colleges and universities and double first-class
construction famous schools, but also medical [11], liberal
arts, engineering [12] and science and other majors; The
so-called multi-dimensional means that the evaluation of
teaching effect not only covers the experience of teachers
and students, but also the supervision and management of
school administrators [13]; The so-called interaction refers
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to the infiltration of moral education in major education,
while the cultivation of professional quality relies on the
guidance of moral education, and the weight of each index
reflects the interactive characteristics of its contribution to
the overall effect.

3.2.3. Practice and optimization of "online live
broadcast teaching mode"

Taking the opportunity of "online live broadcast teaching
mode" application in China and based on the applicable of
teaching effect evaluation index system in different majors,
we can timely analyze and give feedback according to the
collected big data in the application, and dynamically find
problems in real time, and modify and improve them.
Comparing the results of the modified and determined
system with the summative evaluation system of
traditional teaching mode in the same major and course,
we further optimize and improve the teaching effect
evaluation system to form a complete and effective system.
The whole establishment process is shown in Figure 1, and
the evaluation system scale is shown in Table 1.
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Figure 1 Evaluation design process

4. CONCLUSION

With the improvement of network resource coverage and
the continuous development and improvement of
information technology, "online teaching mode" has
gradually developed into a powerful supplement to "offline

=1 political education

lo WValues

l4 Innovation capacity

Optimization of evaluation system scale

® Team cooperation

|*_Humane literacy

traditional face-to-face teaching mode™ in undergraduate
teaching of higher education [14]. Online teaching mode is
conducive to giving full play to the role of network
resources in preview before class, ability development and
quality improvement in actual teaching, improve students'
interest in learning and enhance learning effect. It is also
beneficial for teachers to carry out inquiry and inverted
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teaching through the network, so that teachers can change
from "actors" to "directors"”, and give full play to students'
subjective initiative to solve problems by themselves
through network. However, for the "online teaching
mode", if there is no effective evaluation system in the
actual teaching process, it will be difficult to ensure the
teaching effect and quality. We should establish a
multi-directional, multi-dimensional, multi-level teaching
effect evaluation system with specific evaluation indexes
and values based on the common attributes that any
teaching mode should serve for teaching quality assurance,
such as reflecting the major characteristics, industry
requirements, ideological and political education, scientific
research literacy and other requirements. The evaluation
index system not only applies to engineering and science,
but also takes into account the multi-dimensional
management of teachers and students. It not only reflects
the summative evaluation, but also has the advantage of
process evaluation.
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