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Abstract: In recent years, the application of information technology in the field of education has received considerable 
attention, especially in music education, where its potential is increasingly evident. This study explores the application of 
information technology in rural music education through a case study of a volunteer teacher teaching music in a rural school 
in China. Using qualitative research methods, including classroom observations and semi-structured interviews with the 
teacher and students, the study analyzes the practical application of information technology in music education. The results 
show that by integrating multidisciplinary teaching methods and using interactive games and information technology, rural 
students not only developed a strong interest in learning music but also improved their singing skills and emotional expres-
sion abilities. These methods enabled students to better grasp musical knowledge. This study provides valuable insights 
for educators and demonstrates the significant potential of information technology in rural music education in China. The 
research indicates that even in resource-limited rural areas, the successful application of information technology in music 
classes is feasible. As information technology continues to develop, educators should continue to explore and innovate, 
providing students with richer and more effective educational resources to enhance educational quality and promote the 
comprehensive development of students.
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1. Introduction
In recent years, the application of information technology in education has garnered extensive attention and re-

search(Szymkowiak et al., 2021). With 5G technology now broadly available in rural China, most rural school classrooms 
are equipped with computers and other information technology devices. Numerous studies have shown that information 
technology can effectively enhance teaching quality and students’ interest in learning. In music education, the application 
of information technology not only enriches teaching content but also makes abstract concepts more concrete and vivid, en-
hancing students’ understanding and memory (Jiang & Cheong, 2024). However, traditional teaching methods in rural China 
face numerous challenges (Deng, 2021). Rural music teachers have limited use of information technology, and most students 
lack systematic music education. In response, many Chinese colleges have established one-to-one assistance projects for ru-
ral areas, sending college student volunteers to teach in rural schools to improve local education levels. These college volun-
teers also bring a wealth of information technology to the classroom, creating new classroom dynamics. Despite the growing 
number of college student volunteers teaching in rural schools, there is little research on their actual music classrooms. This 
study uses the case of a college student volunteer teaching singing emotion classes in a rural school in China to explore the 
application of information technology in music teaching. The findings of this study provide new ideas and methods for music 
teachers to improve and enhance music education in similar contexts.

2. Literature Review
The application of information technology in education has been thoroughly validated. Dahdouh et al. (2020)point out 

that information technology can help teachers better impart knowledge and improve teaching efficiency through multimedia, 
interactive platforms, and big data analysis. Wu et al. (2024) emphasize that the application of information technology not 
only enriches teaching content but also makes abstract concepts concrete and vivid, enhancing students’ understanding and 
memory.

In music education, the application of information technology is mainly reflected in multimedia teaching, real-time 
feedback, and big data analysis. Camlin and Lisboa (2021)show that multimedia teaching can make music teaching content 
livelier and more interesting, stimulating students’ interest in learning. Real-time feedback helps students quickly identify 
and correct mistakes, improving learning efficiency (Hooda et al., 2022). Additionally, the application of big data analysis 
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technology makes data collection and analysis in the teaching process more convenient and scientific, providing strong sup-
port for personalized teaching (Habib et al., 2021).

Rural music education faces many challenges due to resource shortages and insufficient teacher strength. However, the 
introduction of information technology provides new solutions to these problems. Li et al. (2020) note that the application 
of information technology can compensate for the lack of educational resources in rural areas and improve teaching quality. 
Jiang and Cheong (2024)find that the application of information technology in rural music education can stimulate students’ 
interest in learning and enhance their musical literacy and comprehensive abilities.

In conclusion, the application of information technology in the field of education has achieved remarkable results, 
especially in the field of music education and rural education. Information technology provides new opportunities for rural 
music education. Therefore, this study aims to explore the ways in which information technology can be used in rural music 
education by exploring the use of information technology in rural music education. The questions of this study are: how 
well do teachers use information technology in rural music classrooms? What are the current difficulties encountered in the 
teaching of information technology in rural classrooms?

3. Research Methods
Creswell and Poth (2016) suggest that to deeply understand teachers, teaching, and context, research should focus on 

teachers’ practices and the factors influencing their level of technology integration in synchronous online teaching. There-
fore, this study uses qualitative research methods, including interviews and classroom observations, to deeply explore the 
application and effects of information technology in rural music education. The study adopts typical case sampling(Rob-
inson, 2014). The researcher invited teacher Jiang (a pseudonym) to participate in the case study; she has received high 
recommendations and evaluations among volunteer groups. As a nearly graduated student with professional music teacher 
qualifications, Jiang has been teaching in rural areas for one year and has been rated as the most innovative and tech-savvy 
music teacher by local students. The study also includes 15 students as research subjects. Data collected were analyzed us-
ing grounded theory to reveal the impact of information technology on rural music education(Strauss & Corbin, 1994). The 
study followed appropriate ethical procedures and obtained consent.

3.1 Interviews
The primary data for this research is derived from in-depth interviews with JIANG, a seasoned music teacher, and 15 

of her students. All interviews will be recorded and subsequently transcribed into text for analysis. 
The interviews will focus on two main areas:
(1) exploring the use and effectiveness of information technology tools in JIANG’s music teaching.
(2) Analyzing how teacher JIANG utilizes interactive games and multimedia to stimulate student interest in learning. 
To ensure the systematic collection and reliability of the data, a detailed interview protocol has been established. 

Initially, the selection of interview participants includes teacher JIANG and 15 students from various grades and learning 
backgrounds to ensure representativeness. A comprehensive interview guide, comprising open-ended questions designed to 
elicit detailed responses, has been prepared. Prior to the interviews, Teacher JIANG and the students will be informed about 
the research objectives, interview process, and scheduling. Their consent for participation and recording will be obtained.

The interviews will commence with an introduction to the research background, objectives, and procedures to ensure 
that participants are well-informed and comfortable with the process. The interviews will then proceed according to the pre-
pared guide, focusing on the two main research areas. Interviewers will prompt participants to provide in-depth responses 
and follow-up questions will be posed to delve deeper into the topics. Throughout the interviews, audio recordings will be 
made to ensure that no critical information is missed. Post-interview, the recordings will be transcribed verbatim and metic-
ulously reviewed for accuracy. The transcribed data will then be systematically analyzed to extract key themes and insights 
relevant to the research questions. Initial findings will be shared with teacher JIANG and her students for feedback and veri-
fication, and if necessary, additional follow-up interviews will be conducted. This thorough and structured approach aims to 
ensure that the data collected is robust and provides a solid foundation for the research.

3.2 Classroom Observations
In addition to interviews, this study also used classroom observation methods to record teacher Jiang’s teaching process 

and students’ reactions. Observations included Jiang’s teaching methods, classroom interactions, specific applications of 
information technology, and their impact on students’ learning outcomes.
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3.3 Data Analysis Methods
This study used grounded theory to analyze interview and observation data. Grounded theory is a systematic qualitative 

research method that reveals patterns and relationships in the data through coding (Strauss & Corbin, 1998). In the data 
analysis process, we first performed preliminary coding of the interview and observation records, replaced student names 
with code numbers, and then classified and compared the codes to form a theoretical framework (Chen, 1999) that explains 
the role and effect of information technology in rural music education.

4. Research Results
This study interviewed teacher Jiang and 15 students. During the interviews, all of them mentioned the importance of 

information technology in their classes, which enhanced their music aesthetics. Information technology has enabled students 
to learn in a more personalised and diverse way, but there is still a gap with the use of information technology in the city. 
Teacher Jiang is a college student majoring in music. She teaches in a rural school with relatively limited resources, and most 
students lack systematic music education and show little interest in music classes. However, Jiang continuously innovated 
her teaching methods and actively explored the integration of information technology and music teaching, opening a door 
to the world of music for her students.

4.1 Integration of Information Technology in Teaching Practice
Observations show that teacher Jiang’s use of pre-made PowerPoint courseware in every lesson and her integration of 

multiple subjects with information technology have significantly improved rural students’ musical literacy and interest in 
learning. Her lessons include not only traditional vocal theory, but also performance and ancient languages through infor-
mation technology, which she believes can help students understand and master music in a more comprehensive way. For 
example, when teaching ‘Singing Emotions’, teacher Jiang played a short video to show an animation of the principles of 
vocalisation, so that students could intuitively understand the control of singing emotions. (ST7) One student commented, 
“By watching the video, I understood the emotional changes in the song better, and when I actually sang, I would imagine the 
structure of my body and try to control it” (ST1). Another student, ST4, agreed with this view, saying that this modern, visual 
way of teaching was more interesting and easier to understand than the original music teacher’s teaching. This approach 
was recognised by several students, with ST13 commenting that the teacher’s videos and animations helped with singing by 
enabling a more visual understanding of mood changes. Student ST3 also recognised this approach, saying that the teacher 
had enabled students to go beyond book knowledge through information technology, but had improved their overall musical 
literacy.

Informative mini-games also became a way of integrating information technology in teaching practice that was repeat-
edly mentioned by students. Teacher Jiang made the classroom more interesting and lively through a variety of informative 
and interactive games. These mini-games not only enhanced the students’ sense of participation, but also helped them to 
better grasp the music knowledge. For example, one student mentioned in the interview, “Teacher Jiang often asked us to 
listen to computer music to guess what ethnicity or musical instrument the game was about, and through this kind of game, 
we not only remembered a lot of music knowledge, but also cultivated an interest in music.”(ST6) Another student said, “In 
teacher Jiang’s class, we would learn the sounds of different musical instruments through a music puzzle game, with prizes 
for correctly spelling them out, which gave me a deeper understanding of the sounds of each instrument.”(ST10) Another 
student mentioned, “I learnt how to keep the rhythm through a computer screen displaying the rhythm and we played a clap-
ping game, which was much more fun than just explaining it.”(ST2) These interactive mini-games not only added fun to the 
classroom, but also helped students learn and master music knowledge in a relaxing and enjoyable atmosphere. The design 
of these games not only takes into account the teaching content, but also fully mobilises students’ enthusiasm and initiative, 
so that they can learn while entertaining and entertain while learning. Overall, the introduction of informative mini-games 
injected new vigour into teacher Jiang’s music classroom and enabled students to improve their musical literacy and learning 
interest in interaction and games.

In theoretical explanations, teacher Jiang uses a variety of innovative teaching methods to make abstract musical con-
cepts more visual and easy to understand. For example, she uses images and tables to visualise the abstract concept of ‘me-
lodic line’, helping students to better grasp the details of musical structure. She also collects a large number of waveform 
samples and uses big data analysis techniques to scientifically describe the patterns of sound intensity. These methods not 
only make the abstract concepts more concrete, but also enable students to have a deeper understanding of the knowledge 
points. Teacher Jiang also uses professional audio software on her mobile phone to analyse the students’ singing on the spot 
and provide instant feedback. This method not only improves the efficiency of classroom teaching, but also enhances stu-
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dents’ ability to correct mistakes. In the classroom, teacher Jiang analyses the students’ singing through the audio software, 
identifies the strengths and weaknesses, and helps the students to improve. For example, one student gave feedback, “I like 
the music teacher’s class, the teacher will show us images and it’s fun.” (Student 1) Another student mentioned, “The teach-
er’s immediate feedback allowed me to correct my mistakes in time and I felt that I improved quickly.” (Student 11) Another 
student said, “The teacher analyses the big data to find out the problems in our singing and gives us targeted instructions, 
which is helpful to our progress”.(Student 13)

Teacher JIANG used 3D sound technology to design a meditation experience session, allowing students to deeply feel 
the charm of music through meditation. This innovative teaching method not only enhanced students’ interest in learning, but 
also deepened their understanding and emotional experience of music. The students responded positively, with one student 
saying, “The teacher comes from a big city and brings a way of teaching that we have never seen before.” (Student 2) An-
other student shared a similar experience, “Through the 3D sound meditation experience, we felt the emotions of the music 
more deeply, which helped us sing.” (Student 14) In addition, during the observation, Teacher JIANG set up interactive 
sessions such as improvisation and choreography exercises, which greatly enhanced students’ participation and competi-
tiveness. For example, in the improvisation and choreography exercises, the students showed great creativity and teamwork 
skills, which stimulated their enthusiasm for learning.

Through these information technology teaching tools, Teacher Jiang’s class not only improved students’ musical lit-
eracy but also stimulated their interest and enthusiasm for learning. This demonstrates that the effective use of information 
technology plays a positive role in promoting rural music education and opens up new possibilities for the all-round devel-
opment of students.

4.2 Difficulties encountered with information technology in rural classrooms
In rural education, even though classrooms may be equipped with networks and multimedia devices, the practical use 

of information technology still faces several significant challenges.
Firstly, inadequate network infrastructure is a significant issue. Network coverage and speed in rural areas are typically 

inferior to those in urban areas, resulting in slow or unstable connections when teachers and students attempt to access on-
line educational resources. Teacher Jiang noted, “We often encounter slow internet speeds, and sometimes we cannot load 
teaching videos or engage in online interactions promptly.” This problem directly impacts the real-time transmission of 
teaching content and the effective utilization of learning resources, thereby limiting the efficacy of information technology 
applications in education. To compensate for the lack of personalized teaching in the classroom, Teacher Jiang has adopted 
the strategy of pre-downloading classroom videos and materials and storing them on a USB flash drive to address the issue 
of unstable network connections.

Secondly, the usage and maintenance of equipment present practical challenges. Although classrooms are equipped 
with modern multimedia devices, rural schools often lack a professional technical support team. Consequently, if equipment 
malfunctions or issues arise, repairs may take a considerable amount of time, affecting the continuity and efficiency of 
teaching. One student reported, “The equipment often breaks down, and sometimes it takes a long time to fix, which directly 
impacts our learning progress.” Such equipment issues not only increase the workload for teachers but may also reduce stu-
dents’ interest in and acceptance of technological education.

Additionally, teachers’ technical skills and training are critical limiting factors for the integration of information tech-
nology in rural education. Teachers in rural areas generally face issues such as outdated technical knowledge and limited 
training opportunities. Teacher Jiang noted, “There are very few young teachers here. The older teachers cannot use informa-
tion technology equipment, and most teachers stick to traditional teaching methods, which is particularly prominent in rural 
schools.” The lack of adequate technical support and training means that teachers may not fully utilize modern equipment 
and resources, thus limiting the effectiveness and innovation of information technology in teaching.

In summary, although investments in equipment and technological resources in rural education have increased, signifi-
cant challenges related to networks, equipment, and teacher capabilities remain in practice. In the future, it will be essential 
to improve the quality and reliability of facilities and equipment while enhancing technical training and support for teachers 
to promote the effective application and development of information technology in rural education.

5. Discussion
The integration of information technology has brought significant changes and improvements to rural music education. 

Through the case study of Teacher Jiang, it is evident that the use of information technology can effectively address the 
challenges of traditional rural music education, enhancing students’ interest and engagement in learning music. Teacher 
Jiang’s interdisciplinary teaching methods, combined with advanced information technology, provide rural students with 
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new opportunities for musical growth.
Firstly, the use of multimedia and interactive tools has significantly improved students’ learning experiences. Fang 

(2021)found that multimedia teaching makes music theory more vivid, thereby increasing students’ interest and effective-
ness in learning. Through multimedia means such as videos, animations, and images, students can understand and master 
complex musical concepts and techniques more intuitively. This interactive and visual learning approach not only makes 
abstract music theory more concrete and understandable but also enhances students’ emotional investment and depth of 
understanding in music.

Secondly, the introduction of interactive games through information technology activities has significantly increased 
student engagement and enthusiasm for learning. Deeva et al. (2021)showed that real-time feedback and interactive teaching 
can help students quickly identify and correct learning mistakes, thereby improving learning efficiency(Wu et al., 2024). 
Through various interactive games and live music activities, students actively participate in a relaxed and enjoyable atmos-
phere, enhancing their understanding and skills in musical expression and aesthetics. This teaching approach not only boosts 
learning motivation but also fosters students’ teamwork abilities and creativity, laying a solid foundation for their overall 
development.

However, this study also reveals some practical challenges faced by information technology in rural education. These 
challenges include inadequate network infrastructure, difficulties in equipment usage and maintenance, and insufficient 
technical skills and training for teachers. These factors limit the widespread application of information technology in actual 
teaching, requiring further improvements in policy support and technical assistance to promote comprehensive information 
technology application in rural education.

In summary, this study provides empirical support for the integration of educational technology through an in-depth 
analysis of the application of information technology in rural music education. It also offers valuable theoretical insights 
and practical suggestions for the future development and implementation of information technology in rural education. The 
findings of this study provide valuable insights for educators and policymakers, demonstrating that even in resource-limited 
rural areas, the successful application of information technology in music education is feasible and beneficial.

6. Conclusion
Based on this case study, various strategies have significantly enhanced rural students’ interest in learning and their over-

all abilities. These strategies include interdisciplinary integration, diversified teaching methods, information-based teaching 
modules, and the extension of traditional teaching time and space (LaFever, 2008). Even in rural areas, as long as there are 
information technology resources available, combining multiple disciplines, using interactive games, multimedia-assisted 
teaching, and professional audio software can help students comprehensively master musical knowledge, improve singing 
techniques, and enhance emotional expression. The application of information technology makes abstract musical concepts 
more concrete and visual, allowing students to understand and grasp knowledge points more intuitively. Immediate feedback 
and big data analysis help students correct errors promptly and make faster progress. This teaching model not only provides 
valuable insights for educators in similar environments but also demonstrates the beneficial application of information tech-
nology in rural education.

However, information technology in rural areas still faces challenges of instability. Future educators need to continue 
exploring innovations to provide richer and more effective educational resources, thereby improving education quality and 
achieving comprehensive student development. To verify whether these strategies are suitable for a broader range of rural 
schools, future research could further explore the application of information technology in rural music classrooms using 
quantitative methods.

In future research, the sample coverage could be expanded to include rural schools with diverse geographical and eco-
nomic conditions to validate the educational effects of information technology in different contexts. Additionally, in-depth 
studies on the specific impacts of individualized technical training and support for teachers on teaching implementation 
could enhance teachers’ abilities and confidence in applying information technology. As information technology continues 
to advance, educators should keep exploring innovative teaching methods to provide students with rich and effective educa-
tional resources, improving the quality of rural music education and promoting comprehensive student development.

By analyzing a case study, this article reveals the potential and challenges of information technology in rural music 
education. The findings provide practical references for other rural educators while emphasizing that through innovation 
and technology integration, significant improvements in educational outcomes can be achieved even with limited resources. 
Future research should continue to focus on and address the application issues of information technology in rural education 
to ensure its feasibility and effectiveness in different contexts.
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