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Abstract—Aiming at the problems of multi-attribute fuzzy information and
imperfect evaluation system existing in the current evaluation process of music
course teaching level, the paper studies the multi-attribute fuzzy evaluation of
music course teaching level, analyzes the influencing factors of music course
teaching level, and establishes an improved music course teaching level
evaluation system; then on this basis, combining with the fuzzy system theory,
grey system theory and entropy weight method, it proposes a multi-attribute
fuzzy evaluation model of music course teaching level to realize the
quantitative analysis of music course teaching level, which has good
engineering application value. At the same time, the paper also puts forward
some strategies and suggestions to improve the teaching level of music courses,
which are of good guidance and reference significance for improving the
teaching quality of music courses.

Keywords—Music course, teaching level, comprehensive evaluation, multi-
attribute decision-making, fuzzy analysis.

1 Introduction

As an important part of modern education, music teaching is a key link in the im-
plementation of quality education for students. A good music teaching implementa-
tion process not only has an indispensable supportive role for the improvement of
professional knowledge and skills of music major students, but also plays a very im-
portant role in cultivating their comprehensive qualities and abilities [1-3]. However,
because the teaching process of music courses is often affected by many factors, how
to effectively improve the teaching level of music courses and scientifically evaluate
and analyze the teaching level of music courses has gradually become the focus and
difficulty in music teaching research [4-6]. To this end, some scholars have carried
out a series of related studies and achieved constructive research results. For example:
Firrincieli [7] researched and analyzed Maieutic, a teaching-learning method suitable
for Western music. Marjanen and Cslovjecsek [8] studied a horizontal learning meth-
od in music teaching. Under the concept of the new curriculum standard, Wang [9]
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analyzed the problem of music pedagogical education for music teachers, and dis-
cussed the teaching methods, tools and evaluation systems of the cultivation of stu-
dents’ comprehensive abilities. Xu [10] conducted a preliminary discussion on the
music teaching evaluation system. Sydykova et al. [11] discussed the cultivation of
music teachers' creativity under modern education conditions. Kuloglu [12] explored
an art teaching strategy for the basic education of music and design. Pan [13] ana-
lyzed the problems existing in the evaluation of general music teaching in colleges
and universities and gave corresponding solutions.

However, current studies mostly focus on the analysis of music teaching imple-
mentation strategies or music course teaching level evaluation indicators, while for
the processing of the fuzzy factors that may exist in music teaching implementation
and evaluation, the discussion is not deep enough, and there’re still rooms for further
research of the systematicness, integrity, and comprehensiveness of the evaluation of
music course teaching level. In view of this, based on an in-depth research on the
influencing factors of music course teaching level, this paper comprehensively adopts
fuzzy system theory, grey system theory, entropy weight method and other theories
and methods to probe into a music course teaching level evaluation method based on
the improved multi-attribute fuzzy evaluation model. This paper consists of 6 parts:
the first part gives an overview of the current research on music course teaching level;
the second part discusses the influencing factors in the implementation process of
music course teaching; the third part establishes an improved music course teaching
level evaluation system; the fourth part proposes a multi-attribute fuzzy evaluation
model of music course teaching level; the fifth part gives a few suggestions and
measures to promote the teaching level of music courses; the sixth part is the conclu-
sion.

2 Influencing Factors in the Implementation Process of Music
Course Teaching

2.1  Educational appropriations for music course teaching

Compared with other professional courses, the teaching of music courses not only
requires to impart basic musical knowledge, but also needs to carry out a lot of practi-
cal teaching activities, which have an urgent demand for the equipment, environment,
hardware design and software supporting facilities of music course teaching, especial-
ly in terms of pursuing details in music course teaching, it emphasizes more on the
teaching quality and effects, therefore, the teaching of music courses requires good
software and hardware conditions. Moreover, with the rapid development of modern
intelligent technologies, some artificial intelligence technologies have been applied to
the teaching of music courses, such as VR (virtual reality), multimedia, speech recog-
nition, information technology, and computers, etc. The application of such technolo-
gies is very important for improving the quality of music teaching. To improve the
hardware and software conditions of music course teaching, it is necessary to increase
the educational appropriations for music teaching, so as to provide sufficient man-
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power, material and financial resources for the construction and reform of music
course teaching.

2.2 Faculty construction of music course teaching

The teaching of music courses is a complex system project. In the process of music
teaching, only one or a few music teachers are not enough to complete all the teaching
tasks. Different music teachers have different abilities, knowledge, professional skills,
background, teaching experience, and research directions; for the essence of music
course teaching, they would have different perceptions, and their professional per-
spectives and research fields vary as well. Therefore, in order to improve the quality
and efficiency of music course teaching, music professionals of multiple levels, pro-
fessional directions and research fields are required; to exert their roles to a greater
extent, they must be united into an organic whole, namely an integrated faculty team,
only in this way can music course teaching achieve sustainable development and have
strong competitiveness.

2.3 Construction of management system for music course teaching

The teaching process of music courses is affected and restricted by many influenc-
ing factors, including manpower, materials and finance, etc. At the same time, since
the music course teaching process involves many aspects and links such as teaching
goal formulation, scheme planning, syllabus writing, teaching plan preparation, teach-
er management, teaching activity management, teaching assistant management, teach-
ing achievement management, and teaching performance assessment, if there isn’t a
good teaching management system to give instructions to these aspects and links, the
teaching of music courses would be chaotic and disorderly, contradictions and prob-
lems may occur during the teaching process, resulting in that the teaching of music
courses cannot be carried out normally, and the teaching tasks cannot be completed
effectively, thereby affecting the quality and effects of music course teaching.

2.4  Cultivation of music teachers’ professional qualities and skills

The learning of music courses not only requires acquiring the basic musical
knowledge, but also needs to make lots of skill practice, and this process requires
music teachers to have good professional qualities and skills. The professional quali-
ties and skills of music teachers have a direct impact on the improvement of the teach-
ing quality of music courses, especially in terms of music students’ divergence of
music theory thinking, improvement of innovation ability, and expansion of music
perspectives, they will point out the right directions, give instructive references and
provide technical supports, etc. If the entire music course faculty has higher profes-
sional qualities and skills, the teaching process and results of the music courses would
achieve better effects; on the contrary, the teaching effects would be compromised.
Therefore, enhancing the cultivation of music teachers’ professional qualities and
skills is of great significance.

1JET — Vol. 15, No. 19, 2020 109



2.5  Construction of quality music courses

The preparation of teaching materials for music courses is the main embodiment of
the construction of music courses, and the selection of teaching materials will directly
determine the key knowledge to be lectured in each execution links during the imple-
mentation process of music courses. It can be seen that the application of music
course materials has a great impact on the absorption of music knowledge, the cultiva-
tion of musical perspectives, the training of musical thinking, and the enhancement of
musical innovation ability; in particular, as music knowledge has increasingly diversi-
fied types and forms, the music courses need more typical and excellent teaching
materials. For this reason, it is necessary to pay more attention to the construction of
high-quality music courses and form a series of excellent music course teaching mate-
rials with professional features, thereby providing an important support for the smooth
implementation of music teaching.

2.6 The social service and student management mechanism of music course
teaching

The goal of education is to cultivate knowledge-based talents that can meet the re-
quirement of social development. Music education, as an important part of modern
quality education, must cultivate music talents based on this requirement, that is,
music teaching comes from the society, it must serve the society, as well as satisfy the
social demand for music talents. Therefore, in the teaching process of music courses,
attention should be paid to the integration of music teaching and social requirement,
the closer the music teaching to the social requirement, the better it could promote the
learning motivation of music students. At the same time, during music students’ learn-
ing process, due to the diversity of individual students and the standardization of
course teaching, it is necessary to manage the student group in a targeted manner, and
clarify the corresponding reward-and-punishment mechanisms, so as to improve the
learning motivation and interests of students, thereby achieving the purpose of en-
hancing students’ learning effect.

3 AnImproved Evaluation System for the Teaching Level of
Music Courses

This paper holds that the improvement of the teaching level of music courses is af-
fected by many factors. In order to ensure the systematicness, integrity, and compre-
hensiveness of the evaluation of the teaching level of music courses, this paper pro-
poses an improved music course teaching level evaluation system, which mainly ana-
lyzes from the following four aspects: the teaching ability of music teachers, the
learning ability of music students, the planning and management ability, and the
teaching results.
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3.1  Teaching ability of music teachers

The aspect of the teaching ability of music teachers mainly investigates the course
lecturing ability of music teachers during the implementation process of music cours-
es, it’s analyzed from three dimensions: the preparation of music teaching, the execu-
tion of teaching links, and the teaching effect and feedback. The main evaluation
indicators of music teaching preparation include: the basic professional qualities and
abilities of music teachers, the formulation of music course teaching schemes, the
planning of music course teaching tasks, the application of music course textbooks,
and the reserves of music teaching content. The main evaluation indicators of the
execution of teaching links include: the systematicity and scientificity of the teaching
content of music courses, the intelligence and practicality of teaching tools, the ad-
vancement and integration of teaching methods, the diversity and richness of teaching
forms, the controllability of teaching process, the interactivity of classroom teaching,
and the correctness of teaching attitude, etc. The main evaluation indicators of the
music teaching effect and feedback include: the completion of music teaching tasks,
the absorption of course content, and students’ learning Q&A, etc.

3.2 Learning ability of music students

The aspect of the learning ability of music students mainly investigates the stu-
dents’ learning status during the implementation process of music teaching, its evalua-
tion indicators include: music students’ performance in classroom discipline during
the learning process, students’ preview before music courses, classroom participation,
the digestion of the key and difficult knowledge of music courses, homework comple-
tion, summarization of music course questions, and feedback and communication of
music course questions, etc.

3.3 Music course planning and management ability

The aspect of music course planning and management ability mainly investigates
the execution situations of teaching organization, teaching management, teaching
reform and other links in the implementation process of music teaching. The evalua-
tion indicators of music course teaching organization include: the selection of music
course teaching materials, the planning of teaching goals, the construction of teaching
organization framework, the implementation of teaching strategies, the formulation of
teaching syllabus, and the formulation of teaching assessment standards. The evalua-
tion indicators of music teaching management include: the perfection of music course
teaching management system, the construction of hardware facilities, the upgrade of
software system, the construction of talent team, and the construction of curriculum
system, etc. The evaluation indicators of music teaching reform include: the im-
provement of music classroom teaching environment and atmosphere, the improve-
ment of teaching ideas, the improvement of teaching modes, and the integration of
teaching practice and scientific research, etc.
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3.4 Music course teaching results

The aspect of music course teaching results mainly investigates the teaching
achievements of music courses in different implementation stages, which are specifi-
cally divided into the achievements in music teaching, students’ achievements in
music learning, and the achievements in music teaching management. The evaluation
indicators of achievements in music teaching include pass rate, excellent rate, teach-
ing satisfaction, students’ participation in professional competitions, students’ awards
in professional competitions, etc. The evaluation indicators of students’ achievements
in music learning include: students’ mastery of music knowledge and skills, cultiva-
tion of music students' learning methods, improvement of students’ abilities in music
innovation and development, improvement of students’ abilities in music practice, and
the improvement of students’ independent learning abilities, etc. The evaluation indi-
cators of the achievements in music teaching management include teaching awards,
situation of teaching reform projects undertaken, introduction of senior talents, teach-
ing reform awards, compilation of excellent course textbooks, publication of high-
quality papers, social satisfaction, etc.

4 Multi-Attribute Fuzzy Evaluation Model of Music Course
Teaching Level

4.1  Unified scale processing of evaluation indicators

It can be seen from the construction process of the music course teaching level
evaluation system that the different-level evaluation indicators generally cannot accu-
rately describe the teaching level of music courses, that is, the magnitudes of the eval-
uation indicators are fuzzy and uncertain; moreover, since the evaluation indicators
describe different evaluation contents, their scales are different as well, therefore, the
evaluation indicators need to be subject to unified scale processing.

Assume there are m objects to be evaluated and n evaluation indicators, the initial
value of the i-th evaluation object with respect to the j-th evaluation indicator is

Vi = [Vij (a).y; (b)J Vi (a)<v;(b)

of the unified scale processing Uy is:

; if this indicator is a positive indicator, the value

u; ()= (vij (a)-min(V, ))’([‘;‘i‘é(\’u )-min(V, )) (1)
) )
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If the indicator is a negative indicator, the value of the unified scale processing Uy
is:

Uj =[u; (a).u; (b) ]
u; (a)= (max(vij )-v; (b))/(max(vij )—min(V, )) )

1<i<m 1<i<m 1<i<m

u; (b) = (max(vij )-v; (a)) / (max(vij )-min(V, ))

1<i<m 1<i<m 1<i<m

In particular, when Vi (a) Vi (b) U is the precise value, and its unified scaling
process is a special case of the interval value unified scaling process.

4.2 Indicator weight acquisition based on entropy weight method

It can be seen from the construction process of the evaluation system that the eval-
uation system has the multi-level structural characteristics, and the evaluation indica-
tors of different levels generally have different contributions to the evaluation results.
In order to make the music course teaching level evaluation have higher reliability,
the weights of different evaluation indicators should be calculated and analyzed. En-
tropy weight method has good objectivity and practicality [14-21], therefore, this
paper adopts entropy weight method to obtain the weights of the evaluation indicators
for the teaching level of music courses, and the specific realization process is as fol-
lows.

First of all, after the evaluation indicator value Uy had been subject to the unified
U: =(u;(a)+u; (b))/2

scale processing, it took " ( i (3)+; ( ))
U*

, then the entropy weight method

evaluation matrix
established as:

of the music course teaching level evaluation indicators can be

U= [Uij ]mxn ®)

*

. . . . € .
Secondly, based on the evaluation matrix U , the information entropy ! of the j-
th evaluation indicator can be obtained as:

m u: u:
ej=——1 *D || 5= |*In| 7 @)

Inm <|| &, . *
nm 1 iZ:l:Uij iZ:l:Uij
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W.
Then, the weight ! of the j-th evaluation indicator can be obtained as:

_ (1-¢;)

i n (5)

(1-¢))

j=1

w

Finally, the weight sequence W of the evaluation indicators of the music course
teaching level can be obtained as follows:

o) (6)

4.3  Multi-attribute fuzzy decision-making analysis

Based on the obtained evaluation indicator value ~" after the unified scale pro-

cessing, the gray positive ideal interval Uj of the j-th evaluation indicator can be
constructed as:

i (a)) )

The grey negative ideal interval U of the j-th evaluation indicator is:

Uy =[u; (a).uj (b)]

uy (a) =1r2igrr1(uij (a)) ®)
uy (b) :{Qiﬂ(uu (b))

According to the fuzzy system theory [22-27], for the i-th object to be evaluated,
the Euclidean distances bj and D; between it and the gray positive ideal interval
Uj and the grey negative ideal interval U with respect to the j-th evaluation indica-
tor are:

©)
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(10)

According to the gray system theory [28 31], for the i-th object to be evaluated, the
gray correlation coefficients 2 and S between it and the gray positive ideal inter-

val Ui and the grey negative ideal interval Uy with respect to the j-th evaluation
indicator are:

min min| D7 |+ 8 max max| Dy
A I<i<mi1<j<n 1<i<m 1<j<n (11)
! |D; |+ g maxmax|D;
1<i<m 1< j<n
min min| ;| + 8 max max| Dy
N I<i<mi1<j<n 1<i<m 1< j<n (12)
! Dy |+ g maxmax| Dy

1<|<m I<j<n

W.
Combining with the weight ! of the j-th evaluation indicator obtained based on
the entropy weight method, for the i-th object to be evaluated, the weighted gray cor-

relation degrees i and 77 between it and the gray positive ideal interval Uj and
the grey negative ideal interval U are:

n

7 = Z(Wj * 5”%) (13)
j=

7= (w5 &
j=1

Thus, the comprehensive gray correlation degree Vi of the i-th evaluation object
can be obtained as:

=1/ 1+(7'V) (15)

2
A

()

(€]
7" represents the evaluation threshold of music course teaching level, if the com-

(€]
prehensive gray correlation degree Vi of the i-th evaluation object is greater than re
it indicates that the object has a high teaching level, otherwise its teaching level is
unqualified and needs to be improved.
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5 Suggestions and Measures for the Improvement of Music
Course Teaching Level

If the music course teaching level of an evaluation object cannot meet the set
threshold, targeted measures need to be taken to improve the music course teaching
level from the following aspects:

5.1 Increase investment in music teaching resources and enhance basic
guarantees for music teaching

Increasing the investment in music teaching resources includes three dimensions:
human resource input, financial resource input and material resource input. The input
of human resources in music teaching can be divided into two parts: the input of mu-
sic teaching managerial staffs and the input of music teachers. The focus is to well
allocate the professional talents based on the job requirements of music course teach-
ing, especially the job positions that are in shortage of service talents for music course
teaching, so that they could provide high-quality teaching services for the smooth
implementation of music course teaching. The input of financial resource refers to the
financial investment in music teaching activities, including government educational
appropriations, self-collected funds by schools, and school-enterprise cooperation, etc.
These inputs can be used for the construction of software and hardware facilities of
music course teaching. The input of material resource refers to the material supports
and reserves provided for the teaching of music courses in the purpose of ensuring the
normality and smoothness of teaching order in music courses. It can be seen that by
increasing the investment in the above-mentioned aspects, good basic guarantees
could be provided for the teaching of music courses.

5.2 Actively introduce senior talents and construct high-level music faculty

Music course teaching requires to constantly supplement and reserve new talents,
so that a gradient talent-growth structure could be formed for the construction of mu-
sic faculty, thereby forming a professional faculty team with good sustainable devel-
opment ability and competitiveness that can play an indispensable supportive role in
promoting the teaching level of music courses. On the one hand, actively introducing
senior music talents can supplement the possible loss of the outflow of faculty mem-
bers and add fresh blood for music courses, so that the music faculty can maintain the
circulation of talents, which is more conducive to the upgrade of the talent structure of
the faculty; on the other hand, it can expand the professional perspective of the music
faculty, closely combining with the current hotspots in the teaching of music majors
and keeping up with the development status of music courses, thereby providing good
references and guidance for the development of music course teaching.
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5.3  Well plan the teaching of music courses and enhance the competitiveness
of teaching materials

According to previous discussion, music teaching is a complex system project,
which not only needs to consider the teaching goals, syllabus, teaching schemes,
teaching tasks, teaching plans and teaching results of the music courses, but also
needs to form a series of excellent music courses with professional features. How can
the excellent music courses have good adaptability? This study believes that works of
two aspects should be done well, one is to formulate good curriculum planning of
music courses, that is, make systematic, scientific and reasonable arrangements for
music courses based on the specific situation of music course teaching and the stu-
dents’ characteristics, promote the implementation of music teaching tasks in a target-
ed manner, so that the implementation links of music teaching are more in line with
the learning requirements of music students; the other is to well compile the profes-
sional teaching materials for music courses; in terms of the current actual situations,
some music course textbooks are out of date and can hardly meet the requirements of
modern quality-oriented education; moreover, due to the rapid development of infor-
mation technology, the music knowledge types are becoming increasingly diversified
and the dissemination speed is very fast, which makes it difficult for music majors to
choose suitable music course textbooks, therefore, compiling representative music
course textbooks will help students choose suitable learning objects, especially form a
systematic excellent music course system, which can provide an effective guarantee
for students’ learning effect.

5.4  Strengthen the training of music teachers’ professional abilities and
improve the teaching effect of music courses

Classroom teaching is the main form of music teaching, so improving the class-
room teaching effect is an important link in the improvement of the teaching level of
music courses, and it’s also an indispensable part for the improvement of the teaching
quality and efficiency of music teaching. To improve the teaching effect of music
classroom teaching, this paper holds that the most important thing is to strengthen the
professional ability training of music teachers, and such training includes not only the
music teachers’ professional literacy, but also their understandings of the teaching
mode, teaching concept, teaching tools, teaching methods, teaching content and teach-
ing plan of the music courses; only by enhancing the comprehensive qualities of mu-
sic teachers from both aspects of their thinking and professional literacy, can we more
effectively ensure the improvement of the teaching quality of music classroom teach-
ing. To this end, increasing the professional training opportunities and practice time
for music teachers is a necessary move for enhancing the academic communication
ability of music teachers.
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5.5  Perfect the management system of music teaching and enrich the diversity
of music teaching approaches

The teaching management system of music courses is the basic guarantee for the
smooth implementation of music course teaching. The formulation of the teaching
management system of music courses needs to take into account various factors such
as individual teachers, individual students and individual managerial staffs, and the
formulation principle is that the system should be able to ensure the orderly and fluent
implementation of teachers’ teaching activities, students’ learning activities, and the
managerial staffs’ managing activities, ensure the smooth implementation of the
teaching plan of music courses, and ensure the effective improvement of the teaching
level of music courses. Due to the continuous development of modern education tech-
nology, the application of intelligent technology has become more and more exten-
sive, one merit is that it has an impact on the improvement of teaching quality to a
certain extent, therefore, in the implementation process of music teaching manage-
ment system, an important link is to ensure the diversity of the teaching approaches of
music courses. This paper holds that in the formulation process of the music teaching
management system, more consideration should be given to the supporting role of
intelligent education technology in music course teaching, and more attention should
be paid to the use of intelligent technology to support music course teaching, so that
music students’ intelligent learning could be improved to the greatest extent, and
thereby enhancing their learning interests and autonomous learning abilities.

5.6  Perfect the industry-university-research mechanism of music teaching and
expand the social service function of music teaching

The industry-university-research mechanism is an integrated teaching mode with
prominent application effect in modern higher education. Through the combination of
industries, school works and scientific research, it could achieve the absorption effect
of the mutual supplement, mutual assist, and mutual support of students’ professional
learning. This paper holds that the learning of music is not just the reserve, absorption
and learning of the professional knowledge, it is the same as the learning of other
professional courses, and it should be carried out based on social service, that is to
say, the learning and creation of music come from the society, and they must serve the
society, the teaching of music courses must be closely integrated with the develop-
ment of the society. As a comprehensive mode that connects society, schools, and
scientific research, the industry-university-research mechanism can better reflect the
essence of music course teaching, better meet the requirements of social development,
and it makes the students’ learning closer to their job orientations. Therefore, the
industry-university-research mechanism is more conducive to triggering the learning
interests and motivation of music students, as well as improving the teaching level of
music courses.
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6 Conclusion

The main research results of this paper are reflected in the following aspects:

1. This paper analyzed the relevant influencing factors in the implementation process
of music course teaching, and proposed a few suggestions and measures for im-
proving the teaching level of music courses, which is of good guiding significance
and reference value for improving the teaching quality of music courses.

2. This paper constructed an improved music course teaching level system, which can
make the evaluation process of the teaching level of music courses more compre-
hensive, integrated, and systematic, so that the evaluation results of the teaching
level of music courses could be more reliable.

3. This paper gave a music course teaching level evaluation model that integrated the
entropy weight method, the fuzzy system theory and the grey system theory; then
the quantitative analysis of the evaluation of music course teaching level had been
achieved, which made the evaluation results of the teaching level of music courses
more accurate.
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