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Abstract: This research explores the integration of Artificial Intelligence (Al) technology into music
education, offering a comprehensive analysis of its potential benefits and influence on music education.
Through a thorough inspection of current research and practical applications, the study propose for music
theory education leveraging Al technology and assesses its efficacy. The results suggest that incorporating Al
in music theory education leads to notable enhancements in academic performance and fosters a heightened
enthusiasm for music among students.
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I. INTRODUCTION

Music education has long been recognized as a vital component in fostering creativity, cognitive
development, and cultural appreciation among individuals. As we delve into the digital age, the intersection
of music education and artificial intelligence (Al) presents a transformative landscape that holds immense
potential. Al technologies are revolutionizing the way we approach various fields, and the realm of music
education is no exception. Traditional music education often relies on established pedagogical methods,
emphasizing manual instruction and rote learning. However, the integration of Al into music education opens
up a plethora of opportunities to enhance learning experiences, personalize instruction, and revolutionize the
acquisition of musical knowledge. Artificial Intelligence, with its capacity for data processing, pattern
recognition, and adaptive learning, brings forth innovative tools that can cater to individual learning styles,
pace, and preferences. In the context of music education, Al can offer dynamic platforms for interactive
learning, providing students with personalized feedback, targeted exercises, and immersive experiences that
go beyond conventional teaching methods.

One of the key areas where Al excels in music education is in the realm of music theory. By leveraging
machine learning algorithms, Al systems can analyze vast amounts of musical data, identifying patterns,
structures, and historical trends. This capability enables the development of sophisticated models for teaching
music theory, providing students with a deeper understanding of the subject matter and facilitating a more
engaging learning process. This paper delves into the potential of Al in the field of music education, focusing
specifically on its application in music theory instruction. Through a comprehensive analysis of existing
research and practical implementations, we aim to articulate the impact of Al on academic performance,
student engagement, and overall musical proficiency. Additionally, we propose a music theory education
model based on Al technology and systematically evaluate its effectiveness in enhancing the learning
experience and fostering a lasting appreciation for music. As we navigate this evolving landscape, we strive
to uncover the harmonious blend of traditional pedagogy and cutting-edge Al technologies, unlocking new
dimensions in music education.
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Il. THE APPLICATION OF COMBINING Al AND MUSIC EDUCATION
2.1. Application in Intelligent Electronic Musical Instruments

In recent years, the continuous development of Al technology has made electronic musical instruments
more intelligent, humanized and specialized to bring forth the new [1]. The intelligent electronic instrument
can not only store all kinds of musical instrument timbre, but also realize the effective combination of all
kinds of timbre, so that all kinds of timbre can be performed according to different action instructions. This
function is obviously difficult to achieve for traditional musical instruments. With these advantages,
intelligent electronic instruments are gradually introduced into music teaching to guide students to learn new
intelligent electronic instruments. It is because of the introduction of intelligent electronic musical instruments
for music education, that a new mode of education is provided. More than ever, one person alone can play,
and through various combinations of effective sounds, expand creative thinking. Music provides great
convenience for the students of music practice, and further gain a higher quality of teaching [2,3] Xu et al.

Guo et al. [4] proposed a new method of piano teaching. Under the framework of an Al environment and
wireless network optimization, they adopted a new piano teaching method of “people + equipment”, and
constantly improved two piano teaching modes: “complementary” piano teaching mode and “remote
network” piano teaching mode, which conforms to the trend of the integration of piano performance form and
current high-tech development. The function and role of Al is reflected in intelligent teaching, intelligent
scoring, networked piano classrooms, and automatic playing functions. The combination of traditional piano
teaching and modern Al technology innovation promotes the renewal of new piano education concepts, the
continuous advancement of the piano education industry, the continuous improvement of the system’s power,
and gradually improves the standardization and specialization of the piano education industry.

2.2. Application of Intelligent Music Software

The application of Al music software depends on the output of electronic equipment and whether the
processing ability of music data has been restricted by conditions, however, the storage of music information
is more stable. Users can edit, adjust, record freely, and process various music elements with Al. With the
popularity of music teaching, Al music software provides an interactive platform for teachers and students to
share learning resources, where teachers or students can find their own resources to improve. The traditional
way of music teaching has undergone a huge change. The knowledge that the teacher teaches in the music
teaching class and the content that the student is interested in expanding can be completed by Al music
software. Advanced music software includes all kinds of music elements, which broadens students’ music
vision and deepens their music perception. At the same time as spreading the charm of music elements, it can
provide a platform for teachers and students to communicate with each other, or-leave feedback or play
together, so that music teaching class is no longer limited to the interaction of imparting and absorbing,
presenting a positive communication between teachers and students [5,6,7].

2.3. Application to Online Teaching, Online Assistance, Al Sparring

As an important driving force of the new round of scientific and industrial revolution, Al is profoundly
changing the way people live, work, and learn in education. The application of Al technology in teaching will
effectively improve the quality and efficiency of education, from classroom teaching to course guidance, from
Al examinations to college entrance planning.

In the traditional teaching method, teachers mainly impart knowledge to students through dictation and
PPT, which lacks interest and interaction between teachers and students, and the teaching process is boring.
With the arrival of the 5G era, the technological standards have broken down the barriers to acquiring
knowledge, and the quality of online education has also been improved, which can meet more personalized
education needs [8].

Hua et al. [9] combine the multi-user detection algorithm of artificial intelligence to provide a good
online design example for online music education, the conclusion analysis shows that the music online
education system based on the SCMA system multiuser detection algorithm and artificial intelligence
designed in this paper can significantly improve the audience’s music learning efficiency and has obvious
benefits to the student group. The system module involves basic information management, student music
assignments, online courses, and other levels, providing an excellent educational system design example for
music online education. The combination of Al and system has a positive impact on the future sustainable
development of online music education. Through the application of online teaching of music, teachers and
students get enough learning. With the aid of Al technology, the system analysis and design method are used
to analyze and design a functional system of music teaching. As shown in Figure 1, when the user operating
system enters data or selects options, it can be submitted by the system to the server. The physical structure
of the system is connected to the physical network of the system and associated with the user terminal. Each
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user can connect to the mobile communication network through a mobile phone, query information through
the desktop system or access the background. Students can complete music learning online through mobile
phones. The system module involves basic information management, students’ music homework, network
courses and so on. It provides an excellent example of education system design for music network education.
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Figure 1. Schematic diagram of physical system structure.

Dai et al. [10] proposed and improved the “7 — 7” teaching mode based on artificial intelligence on the
basis of the “4 + 3” mode of traditional classroom, which fully demonstrates the characteristics of the teaching
mode under Al The “4 + 3” model, that is, the four-operation links of teachers (lesson preparation, teaching,
assignment, and evaluation) and the three learning links of students (preview, listening, and completing
homework). The “7 + 7 model, that is, in smart teaching, teachers’ “teaching” has become seven steps
(resource release, goal setting, sensory introduction, task distribution, guidance and explanation, detection
and evaluation, and extension and push), and students’ “learning” has also become seven steps (independent
preview, learning expectation, situational experience, cooperative learning, onstage explanation,
consolidation of quiz, and breakthrough points), and the interaction between teachers and students is more
vivid and rich. The model of “7(medium) + 2(excellent) + 1(low)” is introduced to analyze and judge the
learning situation of students in a class in a certain region. As shown in Figure 2, simple classifications
combined with big data can help teachers make basic judgments on students, adopt reasonable teaching
strategies and carry out classroom teaching design for all students. The teaching mode based on Al is more
student-centered and focuses on the interaction between education and learning. It does not consider the single
element of education or learning in the teaching process, but the complete cycle mode based on pre-class, in-
class and after-class. It uses big data, internet of things, mobile internet, Al and other new generations of
information technology to build a set of scientific, intelligent music teaching design models. Wisdom teaching
provides reference for the whole process before, during and after class, helps guide teachers to better carry
out wisdom teaching, helps students to explore cooperative autonomous learning, and promotes the wisdom
transformation of teaching methods and learning methods to a certain extent. Music classroom teaching
becomes more targeted and effective.
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Figure 2. ““7 + 7” mode of intelligent music teaching.

At present, some online assisted teaching software has been put on the market. In China, the Little Leaf
Piano application can identify and mark the wrong tone and wrong rhythm in real-time during piano practice,
through the millisecond level of artificial intelligence piano sound recognition technology and the billion level
database, with high recognition accuracy. In India, a platform such as Artium Academy, provides an Al-
enabled music learning experience. Learners can track and improve their learning based on AI’s immediate
feedback and can perform regularly online in the Artium community.

After class
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I11. Development Significance and Prospects of Al and Music Education

With the advent of the era of Al, the form of education has improved with the age of network information,
the singleness of school music teaching has improved, students’ interest in music has been stimulated, learning
efficiency has improved, and the music education model in the age of network information has been made
more perfect and developed in deeper directions. On the basis of completing basic teaching, Al can also
perfect each stage, so that the education concept can delve deeper into society [11,12,13,14,15].

In summary, with the continuous development of Al, Al has been widely popularized and penetrated the
field of music education, realizing the integration and interaction between music and modern science and
technology, and greatly promoting the development of the music education industry [16,17,18]. The
combination of Al and music education is the general trend. In the future, no matter what kinds of intelligent
equipment and virtual technologies, they will be more and more applied in education. The emergence of all
kinds of intelligent tools will also promote the improvement of students’ learning efficiency and quality. In
order to assist teachers to complete the course arrangement more effectively and accurately, the prospect of
introducing Al into the classroom is very broad. It can provide teachers with an auxiliary tool and pay more
attention to teaching in accordance with their aptitude. Therefore, in the development of music education, we
need to uphold innovative ideas, deepen the effective understanding of Al in the music education industry,
strengthen the professional application of Al in music education, closely follow the development trend of Al,
and promote the long-term healthy and sustainable development of the music education industry [19,20,21].

1IV. Al INNOVATION

Al-driven innovations in music education are reshaping how aspiring musicians learn and perfect their
craft. Through the integration of Al algorithms and machine learning, personalized feedback, interactive
tutorials, and cutting-edge practice tools have become readily available to musicians at all skill levels. This
article delves into the transformative impact of Al on music education, exploring case studies and examples
that underscore the technology's potential to revolutionize the learning and practice experience.

4.1 Tailored Learning and Practice Sessions:

One of the primary benefits of Al in music education lies in its capacity to deliver personalized learning
experiences. Platforms like Yousician and Melodics leverage Al to furnish interactive tutorials, track progress,
and provide personalized feedback. By scrutinizing individual strengths, weaknesses, and preferences, Al
algorithms craft bespoke practice sessions, addressing specific areas of improvement and creating a more
effective and engaging learning environment.

4.2 Virtual Music Mentors

Al-powered virtual music mentors offer learners the chance to study with renowned musicians,
transcending physical limitations. Companies like Zenph and The Music ‘'Room are at the forefront of
developing Al systems that capture the essence of master musicians. These virtual mentors replicate the
teaching styles and techniques of renowned artists, providing invaluable guidance, inspiration, and expert
advice.

4.3 Intelligent Music Composition and Arrangement

Al algorithms lend a helping hand to musicians in composing original pieces or rearranging existing
compositions. Platforms such as Amper Music and Jukedeck employ Al to compose and produce custom-
made music for various applications. By analyzing extensive databases of music theory, Al systems generate
musical ideas, suggest chord progressions, and even create harmonies.

4.4 Augmented Practice Tools

Al-powered practice tools introduce innovative ways for musicians to hone their skills. The MusicMind
Games app, for instance, uses Al algorithms to gamify music theory, ear training, and rhythm practice. These
tools engage learners through interactive exercises, adaptive difficulty levels, and instantaneous feedback,
making practice sessions both enjoyable and effective.

V. CONCLUSION

Al-assisted music education is undergoing a paradigm shift, offering musicians personalized feedback,
virtual mentorship, intelligent composition tools, and state-of-the-art practice resources. Platforms like
Yousician, Zenph, Amper Music, and The Music Room are spearheading this transformation by harnessing
Al algorithms and machine learning techniques. These advancements empower musicians of all levels to
refine their skills, explore new creative avenues, and unlock their full potential. As Al continues to evolve,
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the future of music education holds tremendous promise, providing musicians with unprecedented
opportunities for growth and artistic expression. Embrace the power of Al and embark on a journey of musical
discovery, utilizing technology to elevate your learning and practice experiences.
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