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To improve the demand pressure of traditional music on space, music equipment, and funds in the teaching mode, this study
presents a music education model based on the model view controller (MVC) framework structure based on Al technology; the
model optimizes traditional music education by intelligent adjustment of computational audio and three-frequency equalizer,
through the integration of artificial intelligence and music education; seven feasible explorations are put forward; and its effects
and the value and future development trend of artificial intelligence in music education were also analyzed. Subsequently, the
bivariate t-test was used to check and accept the teaching effect of the implemented music education classroom, and teacher and
parent satisfaction with music education in the AI background was compared. The results show that, compared with traditional
teaching models, music education based on AI background has high satisfaction among students, teachers, and parents. This study
lays a solid foundation for the future integration of music education and intelligent technology, and the investment of artificial
intelligence can effectively expand the popularization of high-quality music education, thus expanding the level of universal music
education in China, improving the national music literacy, and providing valuable development ideas for the research of artificial

intelligence technology in other teaching fields.

1. Introduction

Deng mentioned in the article the source of artificial in-
telligence traced back to the 1950s, and artificial intelligence
is a kind of using digital computer or using digital computer
control machinery, imitates, replaces, and expands human
behavior activities of intelligent technology and external
environment, understands knowledge, and uses it to obtain
the best scheme theory, scheme, technology, and application
system [1]. With the rapid development of computer
hardware and the continuous update of intelligent algo-
rithms, artificial intelligence technology can realize audio
recognition, image recognition, language recognition, nat-
ural language processing, and other functions and can be
widely used in education, medical care, security, and many
other fields. Wenhui said that this smart technology is likely
to be applied to music education, it may have a big impact on
traditional music education, and it is likely to cause a new
trend of [2] in the field. Since China’s Internet wave, in the

late 20th century and the early 21st century, the Internet has
brought great changes to people’s lives. Since the imple-
mentation of the strategy of rejuvenating the country
through science and education, multimedia teaching has
been gradually promoted and popularized, and the teaching
methods in various disciplines, including music, have been
innovated. Cao and Qi mentioned that AI technology was
initially introduced into music classes in the 1960s, repre-
sented by simple music synthesizers, which store the timbre
of various instruments and can play [3]at any time. With the
rapid development of the Internet and the popularization of
mobile clients, and the development of intelligent tech-
nology, technology has been upgraded, and many “prod-
ucts” are extended by this technology compared with before.

In recent years, artificial intelligence technology has been
used to develop a considerable number of software appli-
cations, which all reflect the characteristics of “intelligent”
and “humanized,” to meet the needs of music teaching and
interaction. The music classroom accepts and applies more


mailto:zxcv1231207@163.com
https://orcid.org/0000-0002-5417-1628
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2022/7616619

efficient, more intelligent, and humanized synthetic musical
instruments, and the upgrading of these musical instruments
presents the characteristics of being more convenient, in-
telligent, and perfect. The application of scientific and
technological means in the music field has laid the foun-
dation for the creation of new works, while providing a new
direction and teaching thinking for music educators.

2. Application of Al Technology in
Music Education

2.1. Intelligent Model Construction of Music Education.
Zhang and He said in the article that universities have used
artificial intelligence platforms in discipline education and
received well. To this, the application of artificial intelligence
to music education has become an urgent problem to be
solved at [4]. Fortunately, the application of artificial in-
telligence in music has long been the first. Its earliest ap-
plication in music refers to the electronic synthesizer, which
has certain intelligent functions. It can store and play the
timbre of a variety of musical instruments, providing great
convenience for integrated music. Sun Tianlin said that in
the traditional music classroom, due to the limitation of
teaching equipment and funds, teachers often use electronic
synthesizers to show students the timbre of different musical
instruments. This similar intelligent “behavior” also greatly
improves the learning and practice efficiency of music ed-
ucation, which has been highly praised by relevant de-
partments and has become the premise of the preparation of
comprehensive teaching [5]. Music education is one of the
most important ways of aesthetic education, which is the
particularity of music education. Music class in addition to
allowing students to appreciate excellent music works,
master basic knowledge, and basic skills is more important
to improve students’ aesthetic taste. When combining Al
technology with music education, the key elements of music
should be integrated into the design of AI technology, as
shown in Figure 1.

In Figure 1: showing: showing the students the class-
room content; manageable: organizing the classroom
teaching environment; accessible: teachers’ understanding
channels of teaching resources; real-time interactive:
classroom interaction between teacher and student, and
student interaction; testing: simulating music atmosphere
for music teaching; computer accompaniment: realizing
computer accompaniment using Al technology; music re-
source display: finding music resources quickly using Al
technology; generate work: generating the works according
to the input melody; The ONE: simulating online piano;
interactive grading: classroom interaction between students
and scoring each other’s performance and statements; and
Orb Composer: guiding students to perform in class.

The interactive score module can judge and advise the
students’ classroom performance (such as playing and
singing) in the music class. Lu et al. mentioned that not only
that but also students and students can interact to stimulate
their enthusiasm for music learning in the form of a
competition. The modules of computer accompaniment
have powerful accompaniment functions and often appear
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in piano playing teaching and accompaniment courses [6].
He can automatically synthesize a harmony according to the
melody given, and the students can be full of fun in this way,
to enhance the students’ music experience and creativity.
Orb Composer is the first music intelligent composition
software to use artificial intelligence technology, including
six basic music style templates, which can form different
music creation environments. It included pipes, strings,
piano, electronics, pop rock, and ambient. Guo said that by
choosing different tunes, rhythms, chords, and automatic
generation steps, you can immediately generate a specified
style of works, easy to use, and stimulate the enthusiasm of
students [7]. The intelligent piano is a new piano teaching
mode, containing a large number of high-quality resources
at home and abroad, such as on-site teaching of piano
playing, which can be watched online through the Internet
and online competition. The module will be scored and
evaluated according to the user’s playing process.

Wang said in the study that intelligent classroom is a new
classroom built based on the development of the Internet of
things technology, cloud computing technology, and a va-
riety of intelligent technologies. It is a typical materialized
form of the intelligent learning environment. It consists of
five dimensions, namely the SMART concept model, as
shown in Figure 1: content display (the “Showing” in Fig-
ure 1), environmental control (the “Manageable” in Fig-
ure 1), resource acquisition (the “Accessible” in Figure 1),
timely interaction (the “Real-time interactive” in Figure 1),
and situational awareness (the “Testing” in Figure 1). Each
dimension is used in the classroom, with a different em-
phasis, and these five parts form the AI music education [8].

2.2. Framework Required for Model Construction. The
classroom module diagram of the AI music classroom in-
troduced in this study is further constructed based on the
smart classroom. The Al framework model used in this study
is the model view controller (MVC) framework. One dif-
ficulty of the computer software design process in the system
design is that it often fails to separate the view layer from the
business layer, thus affecting the efficiency of the design
work. Chou said that the MV C framework mode, because of
its low coupling nature, itself has the separation of the view
layer and the business layer. The designers do not need to
recompile the whole model system and the controller code
when filling in or changing the code. Similarly, changing an
applied business process or business rule requires simply
modifying the MVC model layer separated from the business
layer, making such operations more simple; secondly, the
service code of the MVC framework mode is very inclusive
to the visiting view, sharing a model while using different
access views, and can include all Web browsers and wireless
browsers (WAP). It is well compatible with both modes,
sharing a page when utilizing Web pages for access and when
using internal links offline, and without interfering with [9].

For example, students can subscribe to the lessons they
learn through mobile terminals such as a phone or com-
puter, even when introduced by different hyperlinks, and the
background handles their subscription commands. The data
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Figure 1: Al module distribution in music education.

returned by the model after processing are not formatted, so
the same components can be used by different interfaces.
Tian mentioned that again, the MVC framework mode has
high subordinate efficiency and low life cycle, which can
effectively reduce the technical content of the development
and maintenance of the user interface, shorten the system
development time, enable the background programmers,
and interface programmers to focus on everything at hand,
thus improving the efficiency of the framework deployment.
In addition, after returning to the main page, again the
previously clicked hyperlink is entered, and it has a memory
mode and will automatically jump back to the last step of the
last click, avoiding the loss of information caused by missing
touch [10]. Finally, also due to the separation of the view
layer and the business logic layer, the work of complex and
costly system maintenance and background maintenance
update modification coding becomes easier. The frame
structure is as shown in Figure 2.

In Figure 2: view: the interface allows the user to interact
with it; model: enterprise data and business rules; controller:
to accept user input and call the model and views to
complete the user’s needs.

2.3. Feasibility Analysis of AI Application in Music Education.
The feasibility analysis of the application of AI theory in
music education can be understood and explained from the
following seven different dimensions:

(1) Awake to: when teachers say the tone of a piece of
music, students will have relevant thinking activities
in independent practice, and their consciousness will
also appear in some different states, such as rea-
soning, worry, reflection, empathy, and restatement.
They can also integrate some conceptual and musical
rational knowledge into the machine, provide
“general” guidance for learners, and constantly add
learners’ thinking and consciousness, making it a
multilevel thinking machine and become more
conscious emotion.

(2) Cerebration: in the learning activities of music ed-
ucation, learners will instinctively respond to the
normal operation of the body and brain, and have
acquired reactions such as deep thinking and

reflection; the higher values and thinking activities
are entered, and self-conscious emotions are pro-
duced. When AI robots have these resources, they
can become independent, self-aware entities.

(3) General knowledge: Liu and Cao said that some

computer artificial intelligence with their own pro-
grams can only solve the special problems and the
lack of common sense knowledge, which cannot
achieve the expected goals of users, and reduce the
quality and efficiency of artificial intelligence robots.
To this end, Al machines should be given more
common sense problems, so that they can realize
common sense knowledge and reasoning, and are
applied to the process of music teaching process, so
that learners can learn how to manage their emo-
tions. At the same time, because the same concert has
different emotional and emotional effects on dif-
ferent people, notes and tunes can be used as a
simplified “virtual” environment to refine the dif-
ference detector according to the difference network,
help music learners obtain different music knowl-
edge, memory, and thinking [11].

(4) Thought: the way humans think and solve prob-

lems is not limited to one kind, but can help music
learners better break through the problems and
difficulties in music learning. However, how to
integrate these different ways of thinking, so that
AT technology can effectively identify diverse ways
of thinking, is a higher level that we want to ex-
plore, but also the future direction and problem
type of AI intelligence application to music
education.

(5) Intelligence: a computer can operate in different

ways of thinking, and its functions enter the state
that human beings are difficult to accurately evaluate
under the continuous development of artificial in-
telligence technology.

(6) Oneself: after different time spans of time, artificial

intelligence is expected to form computer self-con-
cept and self-consciousness in the future, and arti-
ficial intelligence robots should also continue to seek
and make progress on the road of self-concept and
self-consciousness.
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FIGURE 2: Internal framework of AI music model technology.

(7) Emotional interaction: Wang and Zheng said in the
article of artificial intelligence technology in emo-
tional computing function of breakthrough devel-
opment and promotion [12] that it makes the
computer can have similar to human communica-
tion, observation, understand or generate various
emotions, can with human natural, cordial, vivid
communication and interaction, if artificial intelli-
gence technology is mature, will bring great con-
venience and subversion to the future music and
education, and can make the music teaching process
more vivid and interesting, in personalized.

In Figure 3: feasibility analysis: the feasibility explo-
ration of the integration of music education and artificial
intelligence; consciousness: integrating Al into con-
sciousness; mental activity: making artificial intelligence to
have thinking aesthetic thinking; common sense: the
common sense contained in music inserts it into an Al
program; thinking: jumping out of the inherent human
stereotype and using technology to integrate music
knowledge; smart: diversified ways of thinking; self: arti-
ficial intelligence has its own rules of thinking; emotional
interaction: forming a human-computer emotional effect
with human beings;

3. The Role, Value, and Development of Al in
Music Education

3.1. Analysis of the Role of AI Technology in Music Education.
The value and significance of Al technology in music ed-
ucation are embodied in the following aspects:

(1) Technology replaces human resources to realize the
standardization of music education. Zhang Jun said
that under the latest development of artificial in-
telligence technology, it has had a great impact and
change on the employment market of teaching tal-
ents. Some automation jobs have replaced traditional
workers, reduced market employment, and lost some
employment opportunities. Therefore, more people
can choose to join the teaching and training industry,
and artificial intelligence has replaced part of the
market of music teachers. Although it left the real
teacher teaching, it improved the standardization of
the overall music education market [13].

(2) Reduce the teaching pressure on teachers. Artificial
intelligence teaching is different from the traditional
teaching. Due to the particularity of the teaching
content, compared with the acceptance of the
teaching results, it is more important about how to
mobilize the students’ enthusiasm in class and their
enthusiasm for music learning. Artificial intelligence
technology happens to focus on solving this problem,
and the curriculum atmosphere of AI teaching
methods is more active, which also makes the
connection between teachers and students even
closer, and strengthens the interest of the classroom.

(3) Improve the students’ music standards. Some stu-
dents or parents who lack the basic knowledge of
music lack a deeper learning music platform and
learning opportunities and have no way to distinguish
the music teaching level and ability of music teachers.
Artificial intelligence technology can break through
regional restrictions and use their excellent music
resources and platforms to serve music learners.

3.2. Application Value of Al Technology in Music Education

(1) Improve the quality and efficiency of music teaching.
Music education under the background of artificial
intelligence technology makes use of its superior big
data analysis technology and means of artificial in-
telligence to comprehensively analyze and under-
stand the learning background, learning process,
learning performance, and learning response of
music learners, which provides a strong scientific
basis for teachers to carry out music teaching and
enables teachers to reasonably arrange the content
and progress of music teaching. It improves the
efficiency and quality of intelligent music teaching.
For example, for students who do not express their
emotions, music works that can fully express their
emotions can be arranged. For students with public
personality, they can choose music works with
strong logical thinking and peaceful characteristic.

(2) Promote the improvement of students’ learning ef-
ficiency. The learning of music requires a lot of
technical hard practice and mental training. To
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change the boring state in music learning, artificial
intelligence technology can be used to enhance
students’ interest in music learning, provide light
and comfort for students’ music learning, and
promote the improvement of students’ music
learning efficiency.

(3) Integrate music learning resources. Xiaoyu men-
tioned that in the process of applying artificial in-
telligence technology in music education, music
learning resources can be greatly integrated, and an
extremely advanced music knowledge sharing sys-
tem can be formed to provide convenience for
teaching students in accordance with their aptitude
[14].

3.3. Development Trend of AI Technology in Music Education.
Wang said that artificial intelligence in the future society
may understand the advantages and disadvantages of stu-
dents in the process of music learning, has a large number of
music resources, provides rich music resources for the music
learners or enthusiasts, and helps students improve music
education and learning efficiency faster [15].

Many years ago, in order to achieve a better effect of
music teaching, we need to design large enough and place
enough musical instruments to achieve the effect of sound
field, which requires a lot of funds, space, and support of
musical instruments. Otherwise, we can only use single and
double channel music education, and the effect of music
education is not ideal. In recent years, artificial intelligence
has flourished in music education. Most music classrooms in
colleges and universities use artificial intelligence technology
for teaching. In the classroom, they use artificial intelligence
to calculate the audio classroom so that students can act as
live performances in the classroom and change the past

Prob (14 heads) + Prob (15 heads) + - - + Prob (20 heads) = % [(20) +(20> oe +<@>]

teaching. When the funds and space are insufficient, musical
instruments can only pass through mono and dual channels.
The sound field is small and lacks defects. At the same time,
music educators can effectively capture environmental noise
through artificial intelligence-based computational audio
technology and instantly simulate reverse sound waves, with
only attempts to thicken music teacher walls or other
physical layers to eliminate environmental noise. It can be
seen that artificial intelligence technology greatly reduces the
requirements for space and musical instrument equipment
in music education. and you can try to intelligently adjust the
music of the triband equalizer, so that everyone can hear the
most suitable voice, so as to strengthen the effect of music
education.

4. Acceptance of the Actual Teaching Effect
4.1. Bivariate t-Calibration Algorithm

4.1.1. T Checkout. The t-test, also known as Student’s t-test,
was mainly used for a normal distribution with a small
sample content (e.g., #n < 30), and the overall standard de-
viation is unknown. The t-test is to infer the probability of
differences occurring by the t-distribution theory and thus to
compare whether the difference between the two averages is
significant.

The t-test, also known as Student’s t-test, applies mainly
for normal distribution with small sample size, and the
overall standard deviation is unknown. t-Test such as for-

mula (1).
The t-value formula is as follows:
. |X — uo|
Sx
_ (1)
X —u0
os/n

4.1.2. P Price. The P value is the probability that results more
extreme than the resulting sample observations appear when
the null hypothesis is true. If the P value is small, the
probability of the null hypothesis is small, and the smaller
the P value, the more significant the results. In this study, the
setting was considered as statistically significant between the
two data groups when T'<10.000 and P <0.01.

A coin was thrown 20 times with 14 fronts, and the
probability of the event was plotted as a normal distribution,
and then, the one-sided P value of the sample was calculated
as follows:

14) "\15 20
(2)
60, 460

=——=0.058.
1,048,576



4.2. Teachers’ and Students’ Satisfaction Survey with Teaching
Methods. For the use effect of this teaching method, the
actual use effect of schools in several provinces and cities is
randomly checked and plotted in Table 1.

In Table 1: teacher satisfaction: teacher satisfaction with
traditional teaching methods and AI teaching; student
satisfaction: student satisfaction with traditional teaching
methods and Al teaching; parent satisfaction: parent satis-
faction with traditional teaching methods and Al teaching;
traditional teaching methods: test satisfaction of teachers,
students, and parents with teaching; Al teaching: test sat-
isfaction of teachers, students, and parents under Al
teaching;

After visual analysis of the data in Table 1, Figure 4 is
obtained.

In Figure 4: the meanings of related terms are the same as
those in Table 1.

It can be seen from Table 1 and Figure 4 that the Al
teaching mode among teachers is widely praised, because the
Al is helpful to teachers from all aspects, which greatly
reduce the teaching burden of teachers, and the systematic
platform teaching also increases the interest of the teaching
classroom and makes the boring knowledge in the classroom
no longer boring. Students are also very interested in this
teaching mode. Different from the traditional classrooms,
students can really speak freely in the classroom, integrate it
into the classroom atmosphere, and their enthusiasm to
obtain knowledge is also greatly improved. In contrast,
parents have little response to the new teaching probably
because artificial intelligence technology has not been widely
introduced into parents' family model.

4.3. Survey of the Module Where Teachers and Students are
Most Satisfied with the Teaching. This study conducted a
sample survey of schools in Beijing and surrounding areas,
issued 600 questionnaires, selected your three favorite
modules and ranked them, and recorded the questionnaire
results in Table 2.

In Figure 2: satisfaction 1: the most popular module
among teachers, students, and parents; satisfaction 2: the
second popular module among teachers, students, and
parents; satisfaction 3: the third popular module among
teachers, students, and parents; computer accompaniment:
using Al technology to realize computer accompaniment;
Orb Composer: guiding the performances that students
show in class; The ONE online piano simulation; manage-
able: organizing the classroom teaching environment; ac-
cessible: teachers’ understanding channels of teaching
resources; real-time interactive: teacher-student interaction
in the classroom, interaction between the students; testing:
mocking the music atmosphere for music teaching.

As shown in Table 2, the most popular modules among
teachers are resource acquisition, respectively, computer
accompaniment, and environmental management. These
three modules, respectively, reduce the burden of teachers
from two aspects: pre-class lesson preparation and class
teaching environment, shorten meaningless repetitive
homework of teachers. A digital way can make teachers’
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work more efficient and convenient; the most popular
student modules are focused on classes. The interactive link
in the class makes the students and the teachers more closely
connected with the classroom. Situational perception can
make it easier for students to integrate into the music at-
mosphere in the classroom. Parents and teachers will pay
more attention to students’ performance in the classroom.
Compared with extracurricular classroom education, par-
ents pay more attention to the improvement of students’
own knowledge in the classroom. The above table is made
into a bar chart, and you can more intuitively see the love of
the three modules, as shown in Figure 5.

5. Future Development Expectations of
Artificial Intelligence Technology in the
Field of Music Education

Contemporary social technology has been making continuous
progress and innovation, and the development of artificial
intelligence technology has also advanced by leaps and
bounds recently, and the integration of artificial intelligence
and music teaching is an inevitable situation. In the near
future, perhaps Al can see going directly into the classroom,
give students an immersive classroom experience, get real
emotional feedback, or a real-time online music teacher who
sees a 3D stereo projection just over the thousands of kilo-
meters apart, and send cutting-edge, synchronous music
teaching for children in remote areas. The 3D projection
technology is used to generate real-time teaching images of
music teachers, and teaching can be done, even thousands of
miles apart. Education fairness is comprehensively promoted
while maximizing the use of teachers. Technology is used to
make more students. Even students in remote areas can learn
about the humanities, and you can also enjoy the music
education. Zhao said that on the other hand, the continuous
progress of science and technology also gives music educators
new hope and expectations. In the field of music education,
the development direction of artificial intelligence should start
from the simple technical level to perceptual thinking mining,
because the number of music educators is limited, music
education resources are also limited, so the investment in
artificial intelligence can effectively expand the popularity of
high-quality music education, so as to expand the level of
universal music education in China, and improve the national
music quality [16]. Secondly, in terms of the existing music
creation and evaluation, it is also necessary to enrich the
evaluation mechanism, optimize the evaluation structure, and
optimize the algorithm to make the evaluation system more
objective and real but without human touch. More random
elements should be added in terms of music creation. Dif-
ferent from human emotions, the birth of technology can also
fully explore the richness and diversity of music itself and
provide more possibilities for music creation.

6. Summary

This study presents a music education model for AI tech-
nology based on the MVC framework structure, through the
integration of AI with music education; seven feasibility
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TaBLE 1: Satisfaction survey result table (%).

Grouping Teacher satisfaction Student satisfaction Parents’ satisfaction
Traditional teaching methods 64.6 57.5 78.5
Artificial intelligence teaching 83.2 70.6 82.1
T 1.647 1.937 0.647
p 0.004 0.004 0.003
85 : : - 83.2 821
g
L
=
<
>
<
=
2
b
=
Teacher satisfaction Student satisfaction Parents' satisfaction
M Traditional teaching methods
W Artificial intelligence teaching
FIGURE 4: Satisfaction survey results.
TaBLE 2: List of the most popular modules for teachers, students, and parents.
Grouping Teacher Student Parents Totality
Satisfaction first Accessible (92) Real-time interactive (83) The ONE (104) Real-time interactive (141)
Satisfaction second Computer accompaniment (65) Testing (57) Real-time interactive (58) The ONE (137)
Satisfaction third Manageable (19) Orb Composer (16) Testing (17) Accessible (92)

Note: the numbers in parentheses are the specific number of questionnaires.

120

104 -
100 92 . .

83
80 :
65

57 C 58
60

Teachers Students

Parents
Accessible B Music Resource Display
B Real-time-interactive Computer Accompaniment
[ The One W Orb Composer
Testing

FIGure 5: Distribution diagram of the modules most favored by students, teachers, and parents.

explorations of the role of Al in music education are pro-

the t-effect, comparing teachers’ and students” and parents’

posed and analyzed; and the value and future development  satisfaction with music education in the background of Al

trend of artificial intelligence in music education are ana-
lyzed. Subsequently, the bivariate t-test was used to accept

The results showed that compared with the traditional
teaching models, music education in the background of Al



has high satisfaction among students, teaching, and parents.
This study lays a solid foundation for the future integration
of music education and intelligent technology, it has ex-
panded the level of music education in China and improved
the national music literacy, and it provides valuable de-
velopment ideas for the research of Al technology in other
teaching fields.
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