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Article Info Abstract
Received: 31st October 2024 This study focused on the application of Al tools in vocational music
Accepted: 12th November 2024 education. The objective is to determine whether the use of Al tools

Available online: 23rd December 2024 can help improve music listening and reading skills, thereby helping
to address the challenges of access to quality music education by
students in poor districts with limited access to learning resources.

Keywords In a within-subjects experimental procedure involving 44 vocational
Motivation, music education, artificial ~ school students (22 male, 22 female) aged 14-17, participants
intelligence, SDG4, equitable access, underwent 3 weeks of learning music listening and reading without
vocational education technology support (condition 1) and learning with Al support

(condition 2). Kimi Assistant Al tool was employed for teaching
music listening while Music notation software (Laiyinzhipu) was
employed for teaching music reading. Students were tested for both
learning and attitude. Three (3) hypotheses were also tested to
assess the impact of Al tools on music listening, reading and
students’ attitudes. Findings show that using Al software specifically
promoted only Melody and Structure indicators in listening skills
whereas all the reading skills show marked improvement with Al
tool. The implication of this is that Al software might hold more
effectiveness regarding the teaching of reading skills. A significant
improvement in attitude was also noted with the use of Al tools.
However, more in-depth studies are needed to confirm if there are
clear correlations between learning outcomes and attitudes with the
use of Al software can help students improve their motivation to
learn. The study is novel in its focus on music education. The study
further shows that a combination of Al software and teacher-led
instruction will be more significantly beneficial to students for
learning music courses. Recommendations for future studies
address the limitations of the study including the short experimental
period, software restriction issues, an exploration of learners’
motivation, and studies adopting other designs including surveys
and other experimental methods.

1. Introduction

Music as an important form of art has both cultural and social values in human society. Music education plays a
crucial role in personal and cultural development, particularly in China's evolving educational landscape. As China
continues to grow its international appeal, its focus on various forms of arts, including music, is increasingly
stronger. The benefits of music education has been noted to include the development of emotion recognition,

This is an open access article under the CC BY-NC-SA 4.0 license.

290280




J. of Technical Education and Training Vol. 16 No. 3 (2024) p. 132-146 133

understanding emotions, emotional self-regulation, responsibility, empathy, social relationships, self-expression
and self-criticism (Varadi, 2022). As a result, music education has become a compulsory subject that often includes
music content (elements, literature and history) and music skills (reading, listening, singing, performing, moving,
and creating) (Suwanphithak et al,, 2023). However, despite its recognized benefits, vocational schools often
struggle to provide comprehensive music education due to resource constraints and teacher shortage. This study
explores an innovative solution, leveraging Artificial Intelligence (AI) software to enhance music listening and
reading skills among students in Chinese vocational schools. The study focuses specifically on designing and
testing a music learning system for music appreciation using generic Al software among vocational school
students. The impact of the Al software on students learning outcomes in music, with specific focus on music
listening and music reading will be evaluated in addition to students’ attitude to learning music appreciation when
they learnt with and without an Al tool.

With advancement in technology, especially Artificial Intelligence (Al), several tools have become available to
support learning of various subjects including music, in Chinese vocational schools (Kabudi, 2022). While it is
generally assumed that technology-assisted instruction is superior to traditional instructional approaches (Clark
& Mayer, 2012; Tabbers et al., 2004; Yamauchi, 2008), courses and subjects that are vocation-based or reliant on
affective or psychomotor skill might not always be best taught with tools. Music listening has strong affective
influences (Huang, 2024; Maclntyre et al., 2018) whereas music reading is more cognitive, depending on the
ability of the learner to ‘identify’ and ‘recognize’ music staves. Focused study of technological tool application in
these skill areas might therefore provide deeper understanding on the potential effectiveness of different
pedagogical approaches in promoting more effective instruction in these skill areas.

While Al research in music education started a little later (in the 1980s), compared to other disciplines, a
growing body of research is proving that teachers can use Al software to help students learn music better and at
lower cost (Holster, 2024; Milakis et al., 2024; Shang, 2019; Waddell & Williamon, 2019; Wang, 2024) (Holland,
2000). Extensive research has not been reported on skills in the music appreciation course and a gap still exists
in whether or not, and how Al can be leveraged to support skills like music reading and listening, especially in
poor regions where students cannot afford the cost of private tutoring or musical instruments. This study
therefore examines the impact of two Al software on learning outcomes in music appreciation, specifically, the
Kimi Assistant software for music listening skill, and Music Notation (formerly Laiyinzhipu) for music reading
among Chinese vocational school students.

2. Literature Review

2.1. Vocational Education

Vocational education focuses on teaching practical skills for specific jobs or trades. It has been described as
“qualitative technological human resources development directed towards a national pool of skilled and self-
reliant craftsmen, technicians and technologists” (Okoye & Arimonu, 2016). Because it is directly linked to various
personal interests, vocational education may offer individuals greater job satisfaction and fulfillment. Apart from
its benefits to individuals, vocational education is also beneficial to the larger society as it helps to develop a skilled
workforce that not only meets the needs of industries and businesses but can also contribute to economic growth
and innovation. National investments in vocational education and training is thus seen as a feature in many
countries (Okolocha, 2016; Jabarullah & Igbal Hussain, 2019; Wilunda et al.,, 2015).

2.2. Vocational Education in China

To realise the goal of national industrial upgrading, the Chinese government has increased investment in
vocational education resources since 2012, and vocational education has entered a stage of rapid development
(Jing & Keat, 2024). According to China's Ministry of Education’s annual public information, in 2023, the number
of higher vocational education schools in China has exceeded the number of ordinary universities, with vocational
university currently recruiting 90,000 students and college enrolment climbing above 5.5 million. The number of
vocational high school enrolments is also above 4.5 million.

Although China has increased its investment in vocational education, several issues still persist. Teacher
shortage and high dropout rate have been identified in addition to low quality teaching. There is also social
prejudice against music learners (Q. Liu & Pan, 2024). The study also noted a correlation between the number of
enrolled students and teachers' salaries and how this directly impacts teacher- student ratio. Although these
schools are set up by the government, they have to recruit more students to have enough funds to pay teachers'
salaries. This expansion of enrolments has also led to a large gap in students’ learning and interest. Muller's (2024)
study on the cooperation between China's vocational education and enterprises show that there is a large gap
between China's vocational education and market demand, with resultant lack of enthusiasm for learning among
students. In their historical review of China's vocational education, Jing & Keat (2024) pointed out that China's
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vocational education relies heavily on national policies, and this is directly linked to the rigidity of curriculum and
learning content and methods in vocational schools.

2.3.Vocational Music Education

The music curriculum requirements of the Chinese Ministry of Education for compulsory education from primary
to junior high school and senior high school are roughly the same as these contents. Compared with the basic
knowledge in primary and junior high schools, the Chinese Ministry of Education requires the music curriculum
in high schools to include three parts identified as aesthetic perception, cultural understanding and artistic
expression. The first two are merged into the music appreciation course which serves as the basis for musical
knowledge, in primary and junior high schools, and the basis for the content of artistic expression (Z. Chen, 2024).
Musical skills that fall under the artistic expression category (e.g. singing and acting), can easily be learned in non-
school settings (for example at social events and cultural festivals). Those in the aesthetic perception and cultural
understanding category, that is, skills in the music appreciation course (musical content, reading, and listening)
require some expert support to master. Unfortunately, the acute shortage of qualified music teachers in many
schools, especially in Chinese vocational schools is further complicated by the poor funding and lack of learning
resources like musical equipment. Students in vocational schools therefore have restricted access to good music
education (Jing & Keat, 2024). Supporting these students to access music learning resources is an important step
towards tackling inequalities, promoting equitable access to quality education, and realizing global social justice.
The Chinese Ministry of Education has only recently included music as an optional part of compulsory art
education and a key learning subject in the new curriculum standards (Z. Chen, 2024). Under the new standards,
schools are required to choose between music and painting as part of the art curriculum. The music course has no
specific content requirements except for ‘cultivating students' aesthetic ability of music’ and some course
indicators. Some of these indicators, for example, the requirement that junior high school students who are not
music majors can ‘conceive musical works and create songs with musical scores’ are out of touch with reality, and
forcing teachers to ‘re-design’ curricula based on past experience.

While the Chinese government has begun to accelerate the construction of vocational education in the last
decade, several challenges still remain. The strong influence of government policies on vocational education also
meant that schools are unable to make significant adjustments to their curricula. This leaves teaching and learning
of vocational subjects, including music to the creativity and commitment of teachers to supporting student
learning.

2.4. Music Education and Music Appreciation

Music education has become a very important part of the modern education system, with roles beyond cultivating
students' musical skills, but also emotional cultivation, aesthetic quality and all-round development (Feng & Peng,
2024). In her article on the importance of music education and its influence on learning and cognition, Wang
(2024) noted that music education can improve students' art cognition and cultivate students' imagination. Music
education also plays a role in the cultivation of personal emotions and social communication skills. Varadi (2022)
in her review makes a strong case for the social and emotional impact of music education. This includes the
development of emotion recognition, understanding emotions, emotional self-regulation, responsibility, empathy,
social relationships, self-expression and self-criticism.

In China, the musical ability that students are expected to master in school is generally captured as ‘aesthetic
ability’, however, there is no official or academic definition of this ability. Huang (2024) defined musical aesthetic
ability as an individual's ability to appreciate and judge music, which is not only the perception and understanding
of musical works, but also the emotional experience and cognitive thinking about music. Jing and Keat (2024)
believe that to improve students' musical aesthetic ability, it is necessary to improve students' basic musical
accomplishment, and the abilities of music appreciation and performance. While music appreciation requires
students to understand the emotional content expressed in musical works, music literacy refers to the
understanding of the basic content of music, such as theme, melody, section and other elements often mentioned
in music learning. The cultivation of aesthetic ability can thus be regarded as the process of mastering,
understanding, and using musical knowledge.

2.5. Curriculum Practices in Chinese Vocational Music Education

In curriculum practice, the effects of the lack of resources in vocational schools have become apparent. In the
development of music curriculum in Hubei (Zhou, 2018), according to the actual situation of students and school
equipment, a vocational school retained the two parts of music appreciation, while basic music knowledge was
removed from the curriculum design, and the two parts were merged into a new curriculum.

Yingben (2021) also conducted research on the music textbooks of a vocational school in Guangdong Province;
she recommended that since each school's situation is different, each school should develop its own music
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curriculum according to its own situation and the requirements of the Ministry of Education. In practice, the school
abandoned the music performance content, reduced the basic knowledge of music, and recombined the remaining
content with the music appreciation content into a new music appreciation curriculum. A similar move was made
in East China where many local schools redesign the content of music courses based on contextual situations like
insufficient teaching time or other reasons. However, music appreciation courses as a foundation are maintained
in all school options. These studies of different vocational schools in east, central and south China highlighted
similar conclusions: based on individual contextual situations or limited resource availability, schools modified
the music appreciation curriculum to suit the situation of the school and completed the curriculum requirements
as much as possible.

In China's music education system, students are theoretically required to master the basic knowledge of music,
and the ability to appreciate and perform music. However, because vocational schools are underfunded and short-
staffed, they have to adapt their curriculum for the music appreciation course. The music appreciation course has
become the only systematic music knowledge that students in vocational schools can learn. The study of the music
appreciation course has thus become important and necessary.

Based on Dai's (2024) indicators for piano teaching, and feedback from the music teachers, the content of the
music appreciation course is divided into reading skill and listening skill. These skills are further sub-divided into
three (3) dimensions, five (5) secondary indicators, and seventeen (17) primary indicators as shown in Table 1.
Each of the 17 indicators is briefly explained in parenthesis.

Table 1 Dimensions of the music appreciation ability evaluation index in vocational schools

Music Skill Dimensions Secondary Primary indicators
indicator

Listening Identifying Music 1  Instrument name

skill acoustic essentials

Timbre (sound)

Pitch (how low/high)
Texture (emotional feel)
Duration (note length)
Melody (sequence of notes)
Rhythm (flow/beat)
Tempo (speed of the beat)

O© 00 N O U1 » W N

Structure (parts of the
music)

Composition Analysis 10 Musical performance (form)
understanding composition

11 Musical composition

12 Creative background

Affective 13 Emotional experiences
expression
Reading skill Know stave Chinese easy 14 Understand it
stave
15 Singit
Musical stave 16 Understand it
17 Singit

2.6. Al Software and Music Education

With advancement in technology, many Al software are been used in education. Shang (2019)’s study on Al in
music education found that Al has not only revolutionised the creative aspect of music, but also influenced the
design of teaching and learning in music education. Liu (2023) noted that Al software can provide supplementary
means for addressing the lack of musical equipment, thus helping to combat the economic issues surrounding
music instruction. In his study of ChatGPT in music education, Holster (2024) also found that Al software can help
students understand musical knowledge and elements used in music in the absence of musical instruments. Al
can also provide support for self-learning.
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Most Al in music education studies used one of two approaches. Either to develop special Al teaching software
or to support teaching plans. For example, in their MUSENSE project, Deliyannis, et al. (2024), noted that the
project included Al, 10T (Internet of Things), robotics and eXtended (XR)/virtual (VR)/augmented (AR) reality
and other emerging technologies to enhance music education and performance. The initial findings suggest a
positive impact on music education. Li (2024) in his study on Al technology and university music education system
also submits that the development of special Al software for music education would be helpful for student
learning, although the development or use of such software would come at a cost that might be unaffordable for
many schools and students.

An alternative, and practical approach would be to use general-purpose Al software to support teaching.
Milakis (2024), in his research on music education using ChatGPT4, he believes that generative Al tools can help
students prepare materials for music courses and integrate students' musical interests into the curriculum.
Deliyannis (2024) however, argues that teachers' acceptance of technological software has a great influence on
the effectiveness of the software.

Extensive research on Al in music education has proven that Al software can help develop and teach music
courses. For qualified schools, or schools with adequate funding, Al software or teaching systems developed
specifically for music courses can be adopted. However, for schools with limited access to funds and equipment,
general Al software can help to support students’ learning of music courses. However, it is necessary to pay
attention to the teachers' acceptance of the software.

2.7. Theoretical Framework and Hypothesis Development

Atkinson and Shiffrin's (1968) widely accepted multistore model of the human information processing system
provides a basis for the Cognitive load theory (CLT) proposed by John Sweller (1988). The multistore model posits
that human memory is divided into the sensory memory (SM), short-term memory (STM) and long-term memory
(LTM) stores, and that important content received on daily basis become LTM only if properly processed through
the previous two memory stores and stored appropriately in the LTM. CLT refers to different types of memory
content as cognitive load (CL), and divides CL into intrinsic, extrinsic, and germane loads.

Intrinsic is native to the learning material and is related to element interactivity in the content (0. Chen et al,,
2023; Leahy et al,, 2015). Extrinsic CL is added unnecessarily to the learning process either due to unsuitable
teaching methods or other distractive influences during learning; it interferes with the learning process by using
up cognitive processing resources that should have been applied to effectively learning the material or content.
Germane CL arises from the introduction of methods or techniques to help students in the learning process. All
three CLs increase the stress of learning for students, and if CL can be reduced, it will reduce the distraction of the
learner's attention and promote better learning. Therefore, teachers need to make effort to reduce students’
extraneous CL by adjusting the instructional methods and approaches. Several studies have confirmed the
significant role of software in promoting cognitive load management. Tools that are particularly suited to helping
with managing element interactivity or supporting self-paced and personalized learning are very useful in
managing CL. This study is based on the assumption that using Al software as a tool for adapting a music
appreciation course will help to reduce students’ extraneous CL, thereby improving their learning outcomes and
promoting positive attitudes.

It is generally believed that a positive social environment can enhance human motivation and ultimately,
achievement by supporting the satisfaction of three basic psychological needs: autonomy, competence, and
relatedness. It is believed that all the three components of SDT are positively correlated (Ryan & Deci, 2000), and
contribute directly to motivation and engagement, which in turn directly impacts performance and well-being.

Evans (2015) suggests that there are positive and negative supportive behaviours regarding the three
indicators of SDT in music learning. Pete et al. (2018) also proposed optimising the original SDT into perceived
competence, motivational intensity and learning desire, arguing that the three psychological needs that make up
perceived competence affect motivational intensity for learning, and because of the complexity of motivation, it
cannot be simply assumed that perceived competence directly constitutes motivation, but rather affects
motivational intensity. Students’ desire to learn will be influenced by their motivation to learn, and it is the desire
to learn, together with other objective conditions, that inspires students’ learning achievement.

By combining the elements of the SDT and CLT, this study aims to verify whether students' test scores and
attitudes improve after using Al software for learning music appreciation compared with learning through
traditional, teacher-led approaches without Al. The study focused on examining music listening and music reading
skills being the two parts of the music appreciation course in Chinese vocational schools.

The study will focus on three (3) key objectives including: 1) designing a music learning system for music
appreciation using generic Al software, 2) evaluating the impact of the Al software on students learning outcomes
in music listening and music reading and 3) assessing if there are any changes in students’ attitude to learning
music appreciation when they learnt through traditional methods compared with learning with Al tool. Based on
these objectives, the following hypotheses are put forward:
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HO1: Al software for learning music appreciation will improve the music listening skills of vocational students.
HO2: Al software for learning music appreciation will improve the music reading skills of vocational students.
HO2: Al software for learning music appreciation will improve student attitudes to vocational music learning.

3. Methodology

3.1. Research Designs

The study adopted a within-subjects design with each participant experiencing both the standard (traditional) as
well as the Al-supported learning conditions. This design has no need for a control group, thereby eliminating
threats associated with a 2-group designs. There were 4-weeks of music learning covering listening and reading
skills in the music appreciation course.

3.2. Study Context and Participants

A vocational junior high school in a city in an eastern Chinese province was selected for the experimental study.
The city is classified as a fourth-tier city in China's administrative system. It has an urban area of 4,743 square
kilometres, a poor urban economic status and a public debt of 43 billion RMB. The city invested in education at a
20 percent increase for three consecutive years, as required by the state, but the vocational secondary schools
that took part in the test did not add any Arts subjects and did not equip music classes with instruments due to
financial constraints.

Participants in the study were 44 students, aged 15 - 17 consisting of 22 boys and 22 girls in line with Chinese
middle schools’ design on equal numbers of boys and girls. The teacher involved with the study was a music part-
time teacher recruited by the vocational school. The teacher was female, 52 years old, does not have a bachelor's
degree, but has over 30 years of music teaching experience, is an associate professor of music, and holds an
advanced professional level certificate.

3.3. Development of the Al Tools and Learning Content

Due to the national restrictions in mainland China, Google framework-based software and others based on oversea
support cannot be used. As a result, software choice is limited to suitable ones available and accessible in mainland
China. In addition, due to limited funding and the students' financial situation, the selection of Al software was
limited to open-source software. To function properly for the intended purpose, the selected software, among
other things, must be able to recognise images, accept file upload, recognise sounds, have no copyright restrictions
or computing power limitations, and able to integrate web information and respond to text input. The next
sections describe the two (2) software employed in the study. Table 2 provides a summary of how the Al tools’
functions align with the target music skills in the study.

3.3.1. Al Tool for Listening Skill: Kimi Assistant

Kimi Assistant, developed by Moonshot (Zhang, 2024), was chosen to aid the music listening content development.
Kimi Assistant is a specialized Al-powered software designed to support music education by offering interactive,
personalized assistance in developing music listening and analysis skills. It leverages artificial intelligence to
provide tailored feedback, exercises, and analysis that help students engage more deeply with musical elements
like melody, harmony, rhythm, and structure. The software's functionality and adaptability make it a promising
tool for educators who aim to enhance students' listening skills in a way that's both engaging and educational. The
researcher designed the teaching system and test, working in collaboration with the music teacher on content
development and also trained the teacher to use the Al tool. The teacher was fully responsible for all aspects of
teaching throughout the study.

Listening skill covered the 13 indicators (Table 2) with skills assessed based on students’ ability to
demonstrate the indicator being measured. For example, differentiating between the sounds of different musical
instruments after listening to the sound played or recognizing melodies from audio, being able to determine
duration (note length), or rhythm (beat) or differentiate between different tempo (speed) for the same melody.
Students were also expected to be able to identify a music piece structure (parts).

3.3.2. Al Tool for Reading Skill: Music Notation

Music reading skill was based on ability to read the music stave. Reading skills are considered more difficult to
learn because students do not come into regular contact with the stave, and class time is generally not enough for
students to master this skill in class. An Al software that can help students learn and read the stave outside class
time is considered beneficial for learning.
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Music Notation software (3£ il1%, Laiyinzhipu) developed by Beijing Xihang Technology Co. (BXTC) was

employed for teaching music reading in the study. Music Notation is a versatile digital tool for music educators
and students focused on teaching and learning music reading skills. It offers an accessible platform for creating,
editing, and sharing sheet music, catering to learners of different levels. The software provides a streamlined,
interactive environment to practice reading and understanding music notation, making it a valuable resource for
both in-classroom and self-paced learning. The software is freely available for download, and it can convert sheet
music into different formats of musical stave or Chinese easy stave based on the photos of the sheet music, thus
supporting learning of music reading skills.

The learning process for the reading skill with the software was a 2-step process. During the physical class
session, the teacher teaches the students how to install and use the software. The teacher plays a music piece in
its entirety first, then, she plays the music against the stave to teach the students how to read the stave. Students
then use their mobile phones with the software to read the stave and play the music. After the class, the teacher
provides the students with printed staves and the students use the software to scan the stave and listen to the
music written on it. The students are then assigned a music reading homework which they have to present (sing)
during the next class.

Table 2 How the employed Al tools’ functions align with the target music skills in the study

Kimi assistant software

Music Notation software

1 Adaptive and incremental learning support:
for a gradual development of listening skills
and preventing cognitive overload.

2 Active listening support engages and helps
understanding of interaction and integration
of musical components an overall piece.

3 Technology-enhanced learning  supports
engagement among modern, tech-savvy
students and digital-natives.

4 Instant, data-driven feedback supports

immediate correction of mistakes and better
retention.

5 Spectrograms and waveform multimedia
tools support analytical listening skills and
multi-sensory learning and non-auditory
learners for auditory learning

6 Support for self-paced learning: Mobile and
applicable in and outside the classroom,

Interactive drills and playback feature simulate real-
life music reading and promote immediate recognition
of notes, rhythms, and accurate reading skills.

Key signature changes, transpositions, and rhythm
features reinforce music theory understanding.

Playback feature, shareable files, and real-time
feedback support remote and multisensory learning
and reinforces comprehension different learning
preferences.

Practice modes and the flexibility to complete
exercises independently supports consistent practice
and accelerates reading proficiency and confidence.
Error highlighting and immediate, guided corrections
allows learners to correct errors on the spot, making
practice sessions more effective.

Flexible and adaptable to various skill levels from
beginners to advanced.

supporting flexible and self-paced, anytime,
anywhere learning.

3.4.

A 17-item test was developed to assess students’ music skill acquisition based on the 17 indicators in Table 1. To
assess students' attitudes to learning, a 2-part questionnaire was designed to assess students' learning attitude
and students' perception of learning outcomes in music listening and reading. The questionnaire design was based
on Ju and Chong (2023)’s survey on students' attitude towards learning piano lessons and the three dimensions
of behavior, attitude and cognition by Li and Wang (2023). There were six (6) items on students‘ attitudes towards
learning and four (4) items on students' perception of own achievement in reading and listening skills.

Instrumentation

3.5. Study Procedure

For the listening skill, there was a 2-step procedure including a pre-class and an in-class session as shown in Figure
1: The pre-class session was a self-learning session during which the students used the software to preview the
learning content. The in-class session was a teacher-led instruction session. The teacher demonstrates the use of
the Al software to the students to help them learn how to use it. The flow of the 9-week study procedure is shown
in Figure 1 while Figure 2 presents a flowchart of the experiment with the Al software and the various pre-course,
in-course, and post-course learning activities.
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Fig. 2 Flowchart of the experimental study with the Al software

The music content was based on three traditional Chinese music pieces shown in Table 3. Students learn both
listening and reading skills. The music course followed a traditional instructional model and a technology-aided
approach that incorporates the use of Al software. A different piece of music was used each week but the same
test was conducted as shown in Table 2. At the end of the course, the musical sKills test is administered in addition
to tests of students' attitudes towards learning. The first week focused only on traditional learning with no Al
used. Student were tested for mastery of the skills taught in one week in the following week.

Table 3 Music content used in the study

Week Music piece used Activity
1 Two Fountains Reflecting the Moon Learn music piece traditionally
2 The Butterfly Lovers Tested for ‘Two fountains’ (traditional learning) and
learn Butterfly lover using Al tool
3 Jasmine Tested for ‘Butterfly lover’ and Learn using Jasmine
(Al learning)
4 N/A Tested for Jasmine (Al learning)
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4. Results

Data collected include achievement test scores for music listening and reading, and attitude survey. The data were
statistically analyzed using SPSS version 27. Reliability assessed based on Cronbach « for the attitude survey
instrument (SAS) was 0.843, indicating a high level of internal consistency and reliability among the items. In most
fields, an alpha between 0.7 and 0.9 is viewed as satisfactory to high and suggests that the items work together
cohesively (Taber, 2018; Zipse et al,, 2014), typically indicating that the items on the survey are well-correlated.
An alpha value of 0.843 therefore indicates that the items on the survey are well-correlated to measure attitudes.

4.1. Learning Outcomes of Music Listening and Music Reading Skills

Descriptive statistics for the test scores are presented in Table 4. The data shows an overall improvement in
students' test scores after studying with the Al software compared to learning without Al software.

Table 4 Descriptive statistics of test scores

Test 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Item
Identifying acoustics Composition Know Stave
Understanding
Music essentials Analysis AE* Chinese Musical
composition easy stave  stave
Pre-class 93. 68 84. 86 90. 88. 68 70 90 81. 81.8 614 50 409 31.8 205 114 159
(%) 2 2 1 4 9 6 2 5 9 8
In-class 95. 79 90. 90 93. 95 75 72 97 81. 841 750 841 932 636 727 500 523
(%) 5 5 9 9 2 4 o 7 7 8
Post-class 100 81 95. 95 95 97. 79 79 10 88. 88.6 81.8 100 100 864 79.6 63.6 682
(%) .8 5 5 5 7 6 6 0 6
6.8 13 11. o 23 91 11 9. 9. 6.8 6.8 205 50 59.1 545 591 523 523
.6 3 2 8 1 1
Ratio 8.9 25.8 59.1 56.8 52.3
changes

*AE: Affective Expression

However, after examining the secondary indicators, the dimensions and the 2 skill levels reveal deeper
insights into the results as follows:

i) For listening skills, the music essentials category shows a good overall performance after learning
without Al but only limited improvement with Al software.

ii) Reading skills show higher overall scores with Al software compared with no Al

iii) Analysis compositions shows higher scores with Al software compared with no Al.

iv) Affective expression and reading skills show lower scores with no Al, but markedly higher scores

with Al software.

4.1.1. Hypothesis 1: Al Software for Learning Music Appreciation Will Improve the
Music Listening Skills of Vocational Students

Table 5 shows the t-test of overall test score for learning without and with AL The results showed a significant
difference in test scores for learning without and with Al, indicating that Al has significant impact (p<0.05) on the
learning process.

Table 5 T-test of total test score difference
Total Score (Mean+SD)

Traditional Learning (n=44) Al Learning (n=44)

Total Correctrate 0.63+0.02 0.88+0.02 -8.613 0.000**

Individual primary indicators were further examined for significant difference in scores for learning without and
with Al The t-test of difference in test scores shows which indicators were most/least impacted by the
intervention. The results presented in Table 6 show significant improvement with Al for only a few elements:
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¢ melody and structure (6 and 9): measuring students' ability to identify and understand musical elements),

e musical composition (12: measuring students' understanding and appreciation of musical composition)

e emotional experiences (13: measuring students' ability to identify and understand the emotional impact of
musical elements)

Table 6 T-test of test score difference for individual primary indicators

Question Indicator Test Score (Mean +SD) ¢ P
Item 20 10 Traditional (n=22) Al Learning (n=22)
1 ME Instrument name 1.07+0.25 1.00+0.00 1.774  0.083
2 ME Timbre (sound) 1.3240.47 1.18+0.39 1.634 0.11
3 ME Pitch (low/high) 1.1620.37 1.05+0.21 1.949  0.058
4  ME Texture (feel) 1.14+0.35 1.05+0.21 1.431 0.16
5  ME Duration (note length) 1.09+0.29 1.07+0.25 1 0.323
6  ME Melody (sequence of notes) 1.110.32 1.020.15 2.074  0.044*
7 ME Rhythm (beat) 1.32+0.47 1.20£0.41 1.949  0.058
8  ME Tempo (speed) 1.30+0.46 1.20+0.41 1.274 0.21
9 ME Structure (parts) 1.09+0.29 1.00+0.00 2.074  0.044*
10  AC Musical performance (form) 1.18+0.39 1.110.32 1.774  0.083
11 AC Musical composition 1.18+0.39 1.11+0.32 1.774  0.083
12 Ac Creative background 1.84+0.37 1.18+0.39 7.193  0.000**
13 AE Emotional experiences 1.39+0.49 1.00+0.00 5.203  0.000%*
14 R Understand it 1.50£0.51 1.00+0.00 6.557  0.000**
15 R Singit 1.59+0.50 1.14+0.35 5503  0.000%*
16 R Understand it 1.68+0.47 1.20£0.41 6.266  0.000**
17 R Singit 1.80+0.41 1.36+0.49 4.883  0.000**

The partial support for H1 suggests that Al software can enhance certain aspects of music listening skills, such
as understanding musical composition and emotional responses to music. However, itis evident that Al's influence
on other sub-skills, like melody recognition and rhythmic patterns, is less pronounced. This may be attributed to
the inherent complexity of these skills, requiring a combination of auditory and cognitive abilities.

Melody and structure were confirmed by the teacher to be skills that require more time for learning and have
more complex and heavier content compared with other indicators in the music listening skills category. These
two indicators are also rarely used in the everyday classroom. The indicators showing greater improvement with
no Al learning are very basic to music listening, they are easier to understand and learn during regular classroom
instruction or in other out-of-school settings.

For analysis compositions category (10 and 11), there was marked improvement after learning the course
with Al software. This part of the content is also basic, and students answered most of the question items correctly.
It is also understood that students do not think about these factors when answering questions because they have
little understanding of music works, and the music works are also linked to certain historical backgrounds and
social experiences. As such, with the help of Al tools, students were able to get more explanations of musical
compositions in a shorter time, and in the process, are better able to understand the content of the category.

Based on the results, we reject the alternative hypothesis and conclude that Al software for learning music
appreciation only partly improves the music reading skills of vocational students.

4.2. Hypothesis 2: Al Software for Learning Music Appreciation Will Improve the
Music Reading SKkills of Vocational Students.

All the four indicators in the music listening category show significant improvement with Al learning (p<0.05).

This improvement can be attributed to the interactive and personalized nature of Al-powered learning, enabling

students to practice at their own pace and receive immediate feedback. The significant impact of Al on music
reading skills is encouraging. It might indicate the potential of Al being more beneficial for higher order skills or
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those requiring more contact or learning time that is impractical during regular classroom-based instruction with
the teacher. For example, Al might be more beneficial for learning to read the stave (reading skill) by providing
opportunities for students to have ‘regular contact with the stave’, and supplementing class time which is
‘generally not enough for students to master this skill. Overall, the results suggest that while Al-supported
instruction may have a significant impact on some music listening skills, it may be particularly effective in
improving students' music reading skills, including understanding, recognising and singing musical notation. The
stated alternative hypothesis is therefore accepted and we conclude that Al software for learning music
appreciation improved the music reading skills of vocational students.

4.3. Students' Attitudes to Learning

4.3.1. Descriptive Statistics for Attitudes

The descriptive statistic for attitude is presented in Table 7. The results show that students' Competence,
Relatedness, Autonomy and Achievement perception have all been improved after using Al software for learning,
among which Autonomy has the highest improvement and Relatedness has the lowest. The other categories
improved by a similar amount to Autonomy.

Table 7 Descriptive statistics of students’ attitude to learning

Competence Relatedness Autonomy Self-Perception of Achievement
Pre-test (%) 34.1 31.8 63.6 25.0 11.4 9.1 59.1 65.9 15.9 43.2
Post-test (%) 47.7 65.9 81.8 41.2 27.3 43.2 79.6 84.1 54.6 63.6
Ratio changes 239 17.2 25.0 24.4

(%) in category

4.3.2. Hypothesis 3: Al Software for Learning Music Appreciation Will Improve Student
Attitudes to Vocational Music Learning.

Table 8 presents the t-test of difference in attitude scores. It shows five (5) out of the six (6) items show significant
difference in student attitudes. The results show that in terms of awareness, attitude and behaviour, participants
were more positive with regards to learning with Al compared with learning traditionally.

Table 8 T-test of students’ attitude to learning

Question Indicator Test Score (Mean SD) t p
Item 10 Traditional (n=22) Al Learning (n=22)

1 The only reason I took music classes was
because it was part of the curriculum at 1.34+0.48 1.48+0.51 -1.431 0.160
school (awareness)

2 Idon'tthinkT've learned enough about 1.68+0.47 1.34+0.48 3.720  0.001**
music (awareness)

3 I took music lessons because it was a

. . . : 1.36+0.49 1.18+0.39 2.074  0.044*

very interesting thing (attitude).

4 [ am willing to spend some time after
class to learn the content of the music 1.75%0.44 1.57+0.50 1.745 0.088
course (attitude).

5 If I have a problem with my music
course, I will ask the teacher for advice 1.89+0.32 1.73+0.45 2.007 0.051
(behavior).

6 After the music course, I will discuss
with others what I learned in class 1.91+0.29 1.57+0.50 3.720 0.001**
(behavior).

Participants’ attitude, behaviour as well as awareness improved after learning with Al The first item “The
only reason I took music classes was because it was part of the curriculum at school (awareness)” however

Penerbit
UTHM



J. of Technical Education and Training Vol. 16 No. 3 (2024) p. 132-146 143

showed no significant difference, indicating that for either of the traditional and Al learning, the students’ opinion
did not differ whether learning was traditional or Al-supported.

The positive shift in student attitudes towards music learning with Al is a significant finding. This suggests
that Al can make learning more engaging and motivating, leading to increased interest and participation. We
therefore accept the alternative hypothesis and conclude that Al software for learning music appreciation will
improve student attitudes to vocational music learning.

4.4. Impact of Gender on Students’ Attitudes.

Although gender was not captured as a key variable in the study, based on its known impact on creative and
affective skills (Nissen & Shemwell, 2016), we examined if gender has any impact on students’ attitudes. The results
in Table 9 shows that gender has no significant impact on the test scores or overall result (t=1.165, p>0.05).

Table 9 T-test of gender effect on students’ attitudes

Gender (Mean value+SD)

Female (n=22) Male (n=22)

Grade 10.27+2.511 9.45%2.132 1.165 0.251

This finding supports other studies, for example Xia et al. (2022), who found that students' gender had nothing
to do with their learning engagement, even though Al can help them improve their learning engagement. This
study can provide confirmatory evidence of the impact of both gender and Al software on the improvement of
students’ attitude to learning.

6. Discussion

The findings from this study provide partial support for the effectiveness of Al software in enhancing specific
music appreciation skills among vocational students. While the software improved only 4 out of the 13 indicators
of music listening skills, it showed a comprehensive positive effect on music reading skills, fully supporting HO2.
These results suggest that while Al tools may excel in developing cognitive and visual competencies required for
reading music (Ivaldi & O’'Brien, 2020), their impact on auditory-focused skills, such as detailed listening, may be
limited. This aligns with previous research that indicates Al tools can effectively aid in structured tasks like
notation and reading, which involve clear patterns and rule-based recognition (Goussios & Davidson, 2021).

Furthermore, the improvement in student attitudes toward vocational music learning observed in support of
HO3 aligns with earlier findings on Al's ability to enhance engagement and motivation in educational settings
(Brown et al., 2023). This suggests that Al's interactive and adaptive nature may foster a more positive learning
environment, encouraging vocational students to explore music in depth and appreciate the learning process.

In contrast, the limited impact on music listening skills could indicate that Al software needs further
development to address complex auditory competencies, such as recognizing subtle musical elements. Future
research should consider integrating features that allow for more active listening exercises to provide a balanced
approach to skill development in music appreciation.

7. Implications of Findings and Future Research Directions

This study is novel in its adoption of a low-cost option that allows students who lack access to ideal learning
conditions to improve their learning through Al software. In addition, the study also focus on music listening and
reading, which are foundational to music appreciation. Considering that no formal tests have been conducted in
music course over the past years, the tests developed in this study covers all the 17 indicators of music listening
and reading, and can serve as a foundation for building more robust standard tests for improving vocation music
education.

The results show that a combination of Al software and standard teacher-led instruction can improve the
performance of students in learning music courses, and contribute to the goal of educational equity and SDG4.
Kabudi (2022) noted that teachers' learning Al software in practice can improve their teaching and productivity;
this is also confirmed by this study. The result further highlights the potential of Al in addressing the challenges
of learners in economically challenged areas.

The findings of the study have several theoretical and practical implications especially for the design and
implementation of music education programs.

Multiple areas for future studies are also highlighted by the study including tailored Al interventions,
investigating how Al can be effectively integrated with traditional teaching methods to optimize learning
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outcomes, longitudinal studies focused on assessing the long-term effects of Al-powered music education on
students' musical abilities and career prospects. Others are cross-cultural or comparative studies across different
cultural and educational contexts to provide valuable insights into the universal applicability of Al in music
education. Studies of mechanisms underlying the effectiveness of Al-supported instruction is also required; it will
help to identify the specific aspects of Al-supported instruction that contribute to the observed improvements.

8. Conclusion

This study explores the potential of Al software in supporting vocational music learning. With the help of Al
software, learning content for listening and reading skills in music appreciation courses was taught using Al and
no Al. The result shows that Al improved students' participation in class and made students’ attitude more positive
thus influencing students' performance. After learning using Al software, students' overall academic performance
improved, thus confirming Chiu (2024)’s submission that Al software can help teachers modify their own teaching
with Al software and help students improve their learning performance. Al-supported instruction can be a
valuable tool for enhancing music education. It may provide personalized learning experiences, interactive
exercises, and immediate feedback, leading to improved student outcomes

The challenges and limitations identified with this study include the short experimental period, and the basic
course content. In addition, the impact of Al software on students' learning motivation has not been extensively
studied. A larger sample size and a standard experimental design may also improve feedback. In terms of cultural
context, the study was conducted in a Chinese vocational school and the findings may not be directly applicable to
other cultural and educational contexts. Further related to this limitation is the challenge of software restriction
in China which limits access to open-source tools within China. This limitation might also affect the generalizability
or comparability of the results with studies in other countries with broader software access.

This study offers a preliminary exploration of the potential of Al in music education. While the findings are
encouraging, further research is necessary to fully understand the mechanisms underlying Al's impact and to
develop strategies for maximizing its benefits. Overall, the results of this study suggest that Al-supported
instruction has the potential to revolutionize music education. Further research is needed to fully understand the
benefits and limitations of this approach.
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