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Abstract—In the age of the Internet, basic education faces several new chal-
lenges: the lack of deep integration of artificial intelligence (Al), and the rela-
tively poor quality of online teaching. To cope with these challenges, this paper
designs an evaluation method for online teaching quality of basic education in
the context of the Al. Firstly, the application of the Al in basic education was
analyzed, and the promoting effect of online teaching on basic education was
confirmed. On this basis, the entropy weight method and grey clustering analy-
sis were introduced to evaluate the online teaching quality of basic education.
Based on the proposed model, several strategies were proposed to improve the
quality of online teaching in basic education. The research results provide a
good reference for the application of online teaching and Al in basic education.

Keywords—Teaching quality, online teaching, basic education, evaluation
method, artificial intelligence (Al).

1 Introduction

Basic education is a very important part of national education, it plays an important
role in improving the overall quality of the people, and the implementation of basic
education exerts great functions in aspects such as students” knowledge accumulation,
learning ability improvement, and the cultivation of learning methods, and thus
providing indispensable supports to the cultivation of senior talents in the country [1-
4]. Especially in recent years, with the rapid development of Al technology and the
improvement of comprehensive education, many countries attach even greater im-
portance to basic education, and the online teaching mode of basic education has
gradually been emphasized [5-8]. In China, online teaching mode of basic education
has been carried out not only in provinces with higher economic development level
such as Guangdong Province and Zhejiang Province, but also in rural primary schools
in mainland areas of China; especially under the influence of the new coronavirus, the
successful application of online courses has promoted the in-depth development of the
online teaching mode of basic education.
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The implementation of the online teaching mode of basic education not only brings
great changes to the teaching concept and methods of basic education, but also makes
the process of basic education more intuitive, convenient and effective, and it also
gives excellent instructions to the learning of the students, therefore, it has a positive
and promotive role in improving the teaching quality of basic education [9, 10]. To
this end, many experts and researchers have conducted a series of research and analy-
sis on the application of online teaching in education, and proposed many constructive
strategies and suggestions, so as to provide instructive research results for the devel-
opment of online teaching of basic education. For example, Cheng and Wang [11]
have conducted research on the evaluation of online teaching quality based on Smart
Classrooms. Li et al. [12] discussed the development of an online teaching platform
for high-quality basic education. Hsu and Wang [13] discussed how to apply the game
mechanism and the problems of students to the online mind-exercising game learning
system, and use it to enhance students’ thinking skills in algorithms. Wang [14] dis-
cussed how to use multimedia network technologies to improve the quality of Chinese
language teaching in primary schools. Shang [15] studied a classification and evalua-
tion system for online teaching quality based on mobile terminals. Yu [16] analyzed
how to use network resources to optimize Chinese language teaching in primary
schools and improved the online teaching quality of Chinese language courses in
primary schools.

However, considering the different levels of economic development in various
countries and regions, there’s an imbalance in the allocation of basic education re-
sources, so the application of online teaching in basic education is also very different.
At the same time, because experts and researchers have different research perspec-
tives on the application of online teaching in education, this may result in certain
limitations in the application range of corresponding research results. To this end, by
summarizing and analyzing the existing research materials and drawing on relevant
research results, this paper further discusses and analyzes the evaluation method for
the online teaching quality of basic education in the context of Al, in the hopes of
providing better supports for the in-depth application of online teaching in basic edu-
cation. The content of this paper includes five parts. The first part is an overview of
online teaching of basic education in the context of Al and the quality evaluation
research; the second part is an analysis of the current application situation of Al in
basic education, and its problems and shortcomings; the third part discusses the pro-
motive effect of online teaching on the quality of basic education; the fourth part
establishes an improved model for the quality evaluation of the online teaching of
basic education; the fifth parts gives the conclusion of the paper.

2 Application of Al in Basic Education
Based on the investigation and analysis of the Chinese language teaching in rural

primary and secondary schools in Guangdong province, we can see that, at present,
there’re shortcomings with the application of Al in basic education.
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2.1  Insufficient software and hardware support

On the whole, the application of Al in basic education is not intensive enough; no
matter in cities or rural areas, the basic equipment is mostly multimedia classrooms,
computer centers or network information centers, etc., the case of the application of
VR, 3D, and big data is still rare, and the typical form of the application of Al in basic
education is online teaching. At the same time, compared with the conditions in cities,
the software and hardware facilities of online teaching of basic education in rural
primary schools are much worse; taking the teaching of Chinese language as an ex-
ample, in case of basic education in cities, common schools generally conduct online
teaching using multimedia classrooms and computer centers, and every student has
computers, laptops, mobile phones, or other tools that can support online learning,
especially during the outbreak of new coronavirus, such online teaching mode has
achieved excellent teaching effect. However, some rural primary and secondary
schools do not have such hardware equipment, there’s no such intelligent classroom
in the schools; many students are left-behind children, and they do not have comput-
ers, laptops, mobile phones, or other tools that can support online learning; moreover,
in some places, there’re deficiencies in the application of Internet technology, result-
ing in that the effect of online teaching hasn’t reached the expected goal.

2.2 Unclear cognition and positioning

Although Al technology has been developed rapidly and has been widely applied
in engineering fields, the application of Al in basic education is relatively backward
and still in its infancy, which makes school administrators, teachers and students am-
biguous about its cognition and positioning. At first, from the perspective of cogni-
tion, school administrators or teachers do not have professional knowledge about Al
or thorough understanding about Al technologies, so they just simply take it as a
means for the teaching of basic education. From the perspective of positioning, since
Al is only taken as a means for teaching, during its application, we might only pursue
the technical support, while ignoring the ideological cognition. In fact, in terms of the
development trend of Al, the development of basic education should take the direc-
tion of intelligent education, that is, the teaching concept of basic education must
undergo major changes, and it should be very different from the teaching concept of
basic education in traditional classrooms.

2.3 Imperfect faculty team

Due to the relatively limited education investment in rural primary and secondary
schools, their faculty teams are generally weak; compared with the development of
primary and secondary schools in urban areas, the development level of rural primary
and secondary schools is lagging behind. This situation makes it difficult for these
schools to attract excellent young and middle-aged teachers to teach in rural areas;
moreover, due to the shortage in educational resources, it’s also hard for these schools
to keep the teaching talents, thus resulting in severe outflow of talents. At the same
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time, due to the limited manpower, material and financial resources investments, the
schools can hardly cultivate excellent teachers that have typical teaching outcomes,
and the training for famous teachers is also very lacking. Therefore, the construction
of school faculty teams doesn’t have the characteristics of talent echelon, and the
sustainability of education development has been greatly affected. Especially under
the conditions of the rapid development of Al, due to the weakness in the faculty
team, the teachers only have a very limited understanding of the computer technology,
network technology and information technology, so it’s of great difficulty to construct
a faculty team with good qualities in Al for the basic education.

2.4 Simple application form

At present, the application of Al in education is mainly reflected in aspects such as
computer technology, network technology, information technology and multimedia
technology. The comprehensive application of these technologies provides a technical
support for the implementation of the online teaching of basic education, and a few
online teaching platforms have emerged. Right now, although there are many plat-
forms for online teaching, such as rain classroom, cloud classroom, MOOC, flipped
classroom, and Dingding classroom, etc., the application forms of these online teach-
ing platforms are often relatively simple and not as varied; they just display the
courseware or the teachers’ teaching videos, while neglecting the interaction, commu-
nication and feedback of online teaching in basic education. There’re large differences
between basic education and higher education. Because the students of basic educa-
tion are young children, they generally do not have good ability in self-learning and
self-discipline; and this requires that, during the implementation process of the online
teaching of basic education, teachers and students should keep good communication
and interaction, it should be able to effectively urge students to complete their home-
work, and feed back to teachers in a timely manner, so as to reflect the application
effect of online teaching.

2.5  Deficient supervision and assessment mechanism

Since the application of intelligent technologies in basic education is not deep
enough, its support to basic education is relatively weak; due the limited investment in
the Al-based basic education, the implementation of Al-based basic education has not
been valued very much, resulting in that the school administrators often ignore the
effective supervision and assessment of the implementation of intelligent basic educa-
tion, and it hasn’t formed a set of effective supervision and assessment mechanism
yet. This makes the teachers have a wrong understanding that, whether to use intelli-
gent teaching technology or not is the same, and whether to use good intelligent
teaching technology or bad intelligent teaching technology is also the same. Over
time, this will cause some teachers to pay little attention to the implementation of Al-
based basic education, and they usually take the traditional teaching methods and
modes during the course lecturing process, in such case, Al-based basic education
becomes mere a formality and hasn’t been applied effectively. Therefore, it is neces-
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sary to improve the supervision and assessment mechanism of the Al-based basic
education.

3 Promotive Effect of Online Teaching on the Teaching Quality
of Basic Education

As a typical application form of Al in basic education, the author believes that
online teaching has a great role in improving the teaching quality of basic education,
which is mainly reflected in the following aspects:

3.1  More advanced teaching concept for basic education

The implementation of the online teaching mode makes the basic education more
contemporary and can better reflect the intelligent characteristics of basic education,
enabling the basic education to proceed in the direction of intelligent education.
Through the integration of intelligent technologies, under the human-oriented educa-
tion concept, students’ knowledge, abilities and qualities could be better expanded, so
that the students could develop and improve themselves in aspects of morals, intelli-
gence, physical fitness, beauty, and labor more comprehensively and perfectly, and
they could meet the requirements of the development of times.

3.2  Richer teaching methods for basic education

Compared with the traditional classroom teaching method, the online teaching of
basic education makes use of the network technology, computer technology, infor-
mation technology, and big data technology, which makes the knowledge transfer
tools, media and equipment of basic education more diverse, and can meet the re-
quirements and demands of different teaching links. Taking the elementary school
Chinese language teaching as an example, this course focuses more on the aspects of
students’ listening, speaking, reading, and writing; and the audio and video technolo-
gies, speech recognition technology, and VR technology provide technical supports
for the knowledge transfer of these aspects, making it easier for students to absorb and
digest the Chinese language knowledge.

3.3 Highly shared teaching content of basic education

Due to the introduction of intelligent technology, the teaching content of basic edu-
cation has more preservation forms and types, according to the different forms and
types of the teaching content of basic education, corresponding database, knowledge
banks or teaching case libraries could be constructed, so as to achieve effective collec-
tion and storage of the teaching content of basic education. Then, by setting key
words or key identifiers, we can query and categorize the teaching content of basic
education, so that it is easier to obtain teaching content that meets the teaching or
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learning goals, especially under the support of network technology and information
technology, the teaching content of basic education could be highly shared.

3.4 More diversified teaching methods of basic education

With the support of intelligent technology, the teaching methods of basic education
become more abundant; with the continuous accumulation of the teaching content of
basic education, the teaching content of various forms and types, such as courseware,
audio, video, animation, and documents, can better meet the requirements of modern
basic education, and they are more conductive to the implementation of teaching
methods, that is, according to the integration of teaching methods and teaching con-
tent, the lecturing method, exercise method, discussion method, presentation method
and task drive method of online teaching could be applied reasonably and comprehen-
sively, so as to achieve better learning effect of basic education.

3.5  More controllable teaching progress of basic education

From the perspective of teachers’ teaching, the implementation of online teaching
of basic education allows teachers to comprehensively formulate the syllabus, teach-
ing plans, teaching tasks and teaching content; moreover, under the support of intelli-
gent technology, teachers can more easily collect teaching information and teaching
materials related to the courses, especially information feedback related to students’
learning, and it’s easier for course teachers to know the learning status of students, so
that they can adjust the teaching tasks and perfect the teaching schemes an plans in a
targeted manner, thereby adaptively adjusting the teaching progress during the course
teaching process, and making the teaching progress of basic education more flexible.

3.6  Higher teaching efficiency of basic education

The implementation of online teaching of basic education not only enables the
teaching content to be displayed more intuitively and formally to students, but also
makes the lecturing faster and easier; in particular, the online teaching of basic educa-
tion provides good conditions for the interaction and communication of teachers and
students, so that they can exchange in a timely manner, which is more conducive for
students to absorb and digest the knowledge points, key content and difficult content
taught by the teachers; moreover, online teaching also reduces the delay of learning
and communication between students and teachers under the traditional teaching
mode, and improves the teaching efficiency of course teachers of basic education.
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4 A Quality Evaluation Model for the Online Teaching of Basic
Education

4.1  The quality evaluation system for online teaching of basic education

It can be seen from the implementation process of the online teaching of basic edu-
cation that, the online teaching of basic education includes three parts: course teach-
ers’ online teaching, online teaching intermediary, and students’ online learning;
therefore, the teaching quality of online teaching of basic education is affected by
factors in the three aspects. For this reason, in order to analyze the teaching quality of
basic education from an overall perspective, the author constructs a corresponding
quality evaluation system for online teaching quality from three aspects.

Course teachers' online teaching: The perspective of course teachers’ online
teaching mainly investigates the course teachers’ professional literacy and teaching
effect in the online teaching environment. It’s mainly manifested in aspects of: online
teaching platform operation ability, the content lecturing of online teaching (including
the design, organization and lecturing of the teaching content), the online teaching
attitude, the online teaching method application, the teaching manner, the online
teaching task completion, the online teaching scheme and courseware preparation and
planning, the online classroom effect, the online teaching interaction and communica-
tion, the student homework correction and instruction ability, and the online teaching
information feedback ability, etc.

Online learning platform construction: The perspective of online learning plat-
form construction mainly examines the performance of the online learning platform of
basic education, generally, we need to consider the following aspects:

1. The compatibility of the online learning platform and whether it can adapt to dif-
ferent operating systems or operating software

2. The stability of the online learning platform, and try to avoid system crashes during
online learning as much as possible

3. The sharing feature of the online learning platform, so as to facilitate the capture
and conversion of the learning content

4. The scalability of the online learning platform, especially the addition and upgrade
of some new-type teaching or learning function modules

5. The portability of the online learning platform, and could achieve the reconfigura-
bility of key components

6. The operability of the online learning platform, that is, it could be more conducive
to the use of teachers and students, and to achieve intelligent operation.

Students’ online learning: The perspective of students' online learning mainly ex-
amines students’ online learning processes and effect in the environment of online
teaching of basic education; it’s mainly reflected in the aspects of: students’ online
learning concentration, online learning participation, online learning absorption ca-
pacity, homework completion of online learning, information feedback ability of
online learning, and online learning effect, etc. In terms of online learning effect,

1JET — Vol. 15, No. 16, 2020 153



many forms such as classroom tests, unit tests, mid-term tests, final tests, and home-
work results could be taken to assess students’ online learning effect.

4.2  Processing of the weights of quality evaluation indicators for the online
teaching of basic education

As can be seen from the quality evaluation system for the online teaching of basic
education, there are quite a few indicators for the quality of online teaching and
there’re multiple evaluation levels, and the evaluation indicators of different levels
generally have different importance to the overall evaluation results, to this end, it’s
necessary to process the weights of the quality evaluation indicators of the online
teaching of basic education. This paper uses the entropy weight method [17-21] to
process the weights of the quality evaluation indicators of online teaching. According
to the information theory, entropy is a standard for measuring the uncertainty of the
system. The greater the uncertainty of the system, the more information the system
contains and the greater the corresponding entropy value. Conversely, the smaller the
uncertainty of the system, the less information the system contains, and the smaller
the corresponding entropy value. To this end, the entropy value can be used to judge
the dispersion degree of the quality evaluation indicators of online teaching, the great-
er the dispersion degree, the greater the impact of the quality evaluation indicators on
the comprehensive evaluation structure, and the greater the corresponding weight.

Suppose that n evaluation experts are invited to give initial scores for m evaluation
indicators; wherein xij represents the score value of the j-th evaluation indicator given
by the i-th evaluation expert; since different indicators may have different score di-
mensions, it needs to standardize the evaluation indicators, if an indicator is a perfor-
mance indicator, then after standardization, the score value rij can be expressed as:

- X _EQQ(Xij)
i = g
max(,) -min(x,)

M

This indicator is a cost indicator, then after standardization, the score value rij can
be expressed as:

IJ — :
max(x;) - min(x; ) ]

Then the entropy value ej of the j-th evaluation indicator can be expressed as:
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i=1 i=1 (3)
f
n =0
0
In particular, if = , then:
) I r.
lim | ——=In| ——[|=0
Iri—j—>0
- 25 25
Z I i= i=1
(4)
From this, the weight wj of the j-th evaluation indicator can be obtained as:
1-e¢;
Wy=5—_
Z(l_ )
1= ®)

4.3  Implementation of the quality evaluation model for the online teaching of
basic education

In order to effectively distinguish the teaching quality categories or grades of dif-
ferent evaluation objects, based on the application of gray theory [22-26], this paper
adopts the gray clustering analysis method [22-26] to conduct analysis on it. By con-
sulting field experts, scholars and related managers, in this paper, the gray categories
of the online teaching quality evaluation of basic education are divided into three
forms.

The gray clustering analysis function corresponding to the first form is denoted as
wA(u), and its function graph structure is shown in Figure 1.
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0 : i
u,(ai) u,(bi)u
Fig. 1. Structure of gray clustering analysis function wa(u)
If the standardized value of the i-th evaluation object with respect to the j-th evalu-

ation indicator is uij, then the gray clustering analysis function is denoted as 1’ (),
and the corresponding calculation model is:

0 u; > u, (bi)
' (u)= Uy (bF) -, u,(ai)<u, <u, (bi
WA( ) uA(bi)—uA(ai) A( )— ij = A(b)
1 0<u; <u,(ai)

(6)

The gray clustering analysis function corresponding to the second form is denoted
as yB(u), and its function graph structure is shown in Figure 2.

“‘//B(u)
1| —

0 yy(ai)  ugy(bi) uB(ci)u>

Fig. 2. Structure of gray clustering analysis function ws(u)
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If the standardized value of the i-th evaluation object with respect to the j-.th evalu-
ation indicator is uij, the gray clustering analysis function is denoted as Yk (u), the
corresponding calculation model is:

0 Uy <Uug (ai)oruy >ug(ci)
U —Us(a)
i _ UB(bI) u ( ) B( )_ i < B(b)
4 (U)_ " (CI) .,
ug (ci)— UB( i) Ug (bi) <uy; <ug (ci)
' ulJ:uB(bl)

U]

The gray clustering analysis function corresponding to the third form is denoted as
yC(u), and its function graph structure is shown in Figure 3.

A '//c(u)
1|l———=—

|
|
|
I
|
|
|
|
|
|
- I - >
0 u(ai) uc(bi) u
Fig. 3. Structure of the gray clustering analysis function wc(u)
If the standardized value of the i-th evaluation object with respect to the j-th evalu-

ation indicator is uij, the gray clustering analysis function is denoted as ¥k (u), the
corresponding calculation model is:

1 u; > U (bi)

L (u) = U, ~Ue (3) u. (ai)<u,; <u. (bi
l//C( ) uc(bi)—uc(ai) C( )— ij = C(b)

0 u; <uc (ai) -
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Considering the weight wj of the j-th evaluation indicator, then the weighted gray
correlation ck(i) of the i-th evaluation object and the k-th gray category is:

n

o (1) =2 (w; *wi (u))

= ©)

Therefore, according to the size of the weighted gray correlation degree ck(i), the
category of the evaluation object of online teaching quality could be determined. If
there are multiple evaluation objects that need to be analyzed during the evaluation
process, above analysis steps could be adopted repeatedly to determine the category
of the evaluation object of online teaching quality.

4.4  Strategies and suggestions for improving the online teaching quality of
basic education

From the implementation process of online teaching of basic education, we can see
that, if the evaluation object’s grey category is a low-level one, it indicates that there
are weak links in the teaching quality, therefore, the online teaching quality needs to
be improved. In order to effectively improve the online teaching quality of basic edu-
cation, the author believes that we need to analyze and improve the specific weak
links in online teaching based on the evaluation results; meanwhile, combining with
the shortcomings in the online teaching of basic education and the analysis of the
promotive role of online teaching in basic education quality given by the author, this
study believes that we can take some basic measures or means to ensure the im-
provement of the online teaching quality of basic education; for example, by improv-
ing the basic construction ability of online teaching of basic education, improving the
comprehensive literacy of the professional teachers of online teaching, enhancing the
shareability of the teaching resources of online teaching, increasing the investment in
online teaching, and perfecting the management system of online teaching, the online
teaching quality of basic education could be better guaranteed.

5 Conclusion

This paper studied a quality evaluation method for online teaching of basic educa-
tion based on Al, it analyzed the application status of Al in basic education, and
pointed out that online teaching has a good promotive role in enhancing the online
teaching quality of basic education. In order to realize effective evaluation and analy-
sis on the online teaching quality of basic education, this paper constructed an im-
proved model to evaluate the online teaching quality of basic education, and gave
detailed discussion on the online teaching quality evaluation system, the processing of
the weights of evaluation indicators, the realization of evaluation algorithm, and strat-
egies for improving the online teaching quality of basic education. The study is an
important theoretical innovation and has engineering application value. At the same
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time, it also has a good reference significance for the processing of education and
teaching quality of other types with similar characteristics.
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