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Abstract

Educational institutions teaching music have recently switched over to digital and modern tools of software and
technology, expecting music teachers too to adopt modern techniques to teach music to the students. The objective of
this study is to investigate the impact of digital audio equipment, interactive software and online learning platforms on
students’ engagement and participation in music classes. This study used a 7-point Likert scale questionnaire where the
data was collected from students of different colleges and universities in China. This study employed RStudio for the
analysis of data for robust findings. The finding of this research revealed that digital audio equipment, interactive
software and online learning platforms have a significant and positive impact on students’ engagement and participation
in music class. This contribution of the study is novel as previous studies have paid little attention to understand these
relationships. This study provides practical implication for practitioners to facilitate music teaching to both teachers and
students with modern software and technology equipment to improve their engagement and participation in the class
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1. Introduction

Music is rightly considered as food of the soul as it motivates the artist to excel their performance with rejuvenated energy
(Alburqueque et al., 2022). Music is important for the artist because they can perform in different events in front of the
public. Every culture and tradition has a different kind of music that is associated with that culture and which people enjoy
(Buonviri, 2023). Apart from learning music, teaching of music is also passionate for the people as it proves the cultural
transformation of emotions and feelings (Garcia-Gil et al., 2024). In educational institutes the music teaching has become
a significant factor which improves the behaviour of people toward music. At the same time, learning of music is not easy
because it is based on complicated tasks which reduce the competency of students sometime (Benjamins et al., 2022).
However, the students are recommended to be motivated to learn music which is important if they are participating in
music classes. The music teachers are transforming the cultural things to the students of the future generation which can
impact on their life, and it is beneficial for their learning (Bennett; Sena Moore, 2023).

The teaching of music in the traditional way is based on different challenges which reduce the productivity of students
(Bolden; DeLuca, 2022). However, modern techniques of music teaching are reported to improve the overall behaviour
of students we can improve the productivity and their performance over time. The significant importance of music is
the necessary for improving the behaviour of people which can help them to participate in learning approaches (Danso
et al., 2021). Similarly, in schools and colleges, the teaching of music has gained a significant attention and music
collective art introduced years before to teach the students. The involvement in the music courses by the students is
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not guaranteed to learn the music because it is based on different difficult steps (Crowther et al., 2023). With the
passage of time, the digital transformation also effected teaching where the modern tools and technology is used to
teach their students. However, the music teachers are left behind to adopt the model technology to teach music to the
students (Espigares-Pinazo et al., 2022). In different universities and colleges in China, the old method of music teaching
with old teaching techniques and instruments are used (Gaillard et al., 2024).

Due to the use of old instrument and methodology of music teaching, it has become significant challenge for the
students to learn music in the digital era (Cimen; Ozevin, 2021). However, music teaching is also transformed to the
better learning of music in the modern time with the use of digital instruments and modern technology. Learning music
with the help of technology is important for students as they can understand it in a better way. It is also argued that
teachers should develop effective strategies to teach the music to the students which can improve their understanding
and better learning approach(Carrion Candel; Colmenero, 2022). Similarly, teaching music should be improved by the
teachers which can improve their impact on students that is necessary to overall improve their performance (Fernandez-
Aguayo et al., 2021). Therefore, music digital is admitted using the modern technology that can help them to advance
their practises and improve the learning of the students (Byrne et al., 2024). Despite many studies conducted on the
learning of music by the students, there is less attention paid to students’ engagement and participation in music class.

To address this gap, the objective of this study is to investigate the impact of digital audio equipment, interactive software and
online learning platforms on students’ engagement and participation in music classes. This study used a 7-point Likert scale
guestionnaire where the data was collected from students at different colleges and universities in China. This study employed
JASP statistical software for the analysis of data for robust findings. The finding of this research revealed that digital audio
equipment, interactive software and online learning platforms have a significant and positive impact on students’ engagement
and participation in music class. The contribution of the study is novel as previous studies have paid little attention to understand
these relationships. This study provides practical implication for the practitioners to understand the music teaching to the
students to improve their engagement and participation in the class with the help of modern technology and software.

2. Literature Review

Students’ participation in music class is significant in their learning (Hu et al., 2023), while the role of teachers is to motivate
students to participate in music classes. Apart from the motivation by teachers, it is necessary to use modern equipment
which can help students to better perform in cultural music (Hendriks; Cruywagen, 2024). The equipment designed to teach
music to students should be available to teachers as well and they should teach the use of these equipment to students. It is
therefore necessary for students to participate in a music class when teachers are supporting them with modern tools and
technology (Bjork et al., 2021). The use of computers and other artificial intelligence-based devices are necessary that can
attract students towards their performance in a music class. However, it is also important for students to learn music by
passion which can help them to participate in the music class with their effective role (da Fonséca Barros; Penna, 2023).

The participation of students in music class become important when they have active role to deal with digital audio
equipment (Bennett; Sena Moore, 2023). The necessary factor to improve the understanding of students with music class
is to behave in a better way which can help students to utilise the board and tools and equipment (Kladder, 2021). The
teachers are supposed to use the modern tools and colleges administration should work to provide these modern tools to
the teachers. It is important for students to improve their understanding and performance when they are introduced with
important tools of teaching that can help them to improve their performance (Buonviri, 2023). In this way, students would
be attracted to modern equipment which they believe as a significant factor to improve their music learning. The music
learning of the students would be improved with modern tools introduced to them that are necessary to advance their
performance (Byrne et al., 2024). Therefore, it is significantly required to provide better learning tools to the students for
music class that are important to engage them in better performance. This necessitates to test the following hypothesis:

H1: Digital audio equipment has an impact on students’ engagement and participation.

The interactive software based on artificial intelligence algorithm and techniques are important for music learning
(Kladder, 2021). Music learning become effective for students when they have active participation in the classroom,
and they learn to use the modern software. The teachers are required to upgrade their methodology of music teaching
that can be improved with the help of modern equipment that are necessary to advance the performance of students
(Li, 2022; Sai, 2024). It is necessary for teachers to support students with music learning that can be helpful for them to
effectively improve their performance. The music class should be based on entertainment where the skills related to
music of the students should be improved (Ismail et al., 2022). The utilisation of modern software and tools can help
the students to understand the music equipment and practise by themselves. This practise can help them with the
opportunity of training again and again even without the presence of teachers.

It is necessary for students to understand their potential for their learning performance in a better way (Ismail et al.,
2023). The teachers should also be highly motivated to use modern tools and software of music teaching, so that they
teach students to effectively improve their performance of music learning. At the same time, the software developers
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and expert musicians should work on significant software development that can help students to improve their music
(Duarte; Constantinidi, 2021). Besides, students can also improve their overall music skills which is helpful for them for
a long term. There should be use of modern software and technology in music class, otherwise it becomes difficult for
the students to learn music as compared to other students who are using modern technology (Cuervo et al., 2023).
Therefore, the rule of teaching with software and technology is helpful for students to improve their engagement of
music learning. However, this should be facilitated engagement and participation of students for their learning and
active performance (Immonen et al., 2021). This requires to study the following hypothesis:

H2: Interactive software has an impact on students’ engagement and participation.

There are different online learning platforms that are helpful for students to understand music (Karkina et al., 2023). These
platforms are based on the initiative taken by different individuals to train students in music. The educational institutes are
required to provide opportunities to the students to subscribe to these online platforms or get access to freely available platforms
(Crowther et al., 2023). The learning of building related techniques by online platforms are important for the students that can
help them to self-improve their skills of music (Ismail et al., 2023), particularly when students are highly motivated to improve
their learning performance to develop effective strategy that can engage them to improve their participation in music learning
(Gaillard et al., 2024). The strategic approach of students and the online learning platforms recommended to motivate the
students which can effectively improve their performance (Danso et al., 2021). The music learning techniques based on the online
platform should be shared by the teachers to the students to improve their understanding of the music.

In the classroom activities, the training of students with online platforms should be emphasised by the teacher which can
help them to improve the understanding of students for music (Fernandez-Aguayo et al., 2021). It is a significant factor for
students in a music class that becomes their prior interest. When students who are interested in music participation (Aum
et al., 2023), the teachers and parents have important role for providing them access to the online platforms of music
learning. It is a significant factor for students to improve their learning and understanding of music. In addition, online
learning platforms are helpful for students to improve their productivity in music performance which is necessary to their
success (Alburqueque et al., 2022). Therefore, online learning platform should be emphasised by teachers and parents for
music learning of students. It will affect the engagement and participation of students in music classes.

H3: Online learning platforms have an impact on students’ engagement and participation.

3. Methodology

The findings of this study are based on a quantitative research design, which measured the relationships between variables.
A self-structured questionnaire was developed to collect the data, which was adapted from the scales provided in previous
studies. The questionnaire was submitted to five music experts to determine its face validity. The recommendations of
these experts were considered to modify the questionnaire items. The population comprised students of colleges and
universities providing music education in two regions of China, Shanghai and Beijing. The purposive sampling technique
was used to collect the data, as it suits when exact information about participants is required. A total of 600 printed
guestionnaires were distributed to all participants. Finally, 445 questionnaires were collected, out of which 9
guestionnaires were turned invalid due to bias. A sample of 436 respondents was considered final for this study, which is
more than the threshold of 384 usually accepted for social sciences studies (Krejcie; Morgan, 1970).

The data collection mode for this study was based on cross-sectional design. One time data was collected from the
respondents to reach on the findings of this study. The respondents were thanked for their time and contribution to the
study. In addition, this study was conducted to investigate the impact of independent variables on dependent variable.
Therefore, the robust analysis with RStudio was conducted to reach on research findings (Murad et al., 2024). The findings
of data normality, validity, descriptive and regression analysis were performed to reach on research findings.

4. Findings

In the process of data analysis, the normality of data distribution was investigated at the first stage. The findings of
skewness and kurtosis were investigated for this purpose. The skewness and kurtosis value should be less than +2 and
17 respectively to confirm the normality of data distribution (Royston, 1992). The findings in Table 1 confirmed that the
normality of data distribution was significantly achieved.

Table 1: Normality of Data Distribution.

Skewness Std. Error of Skewness Kurtosis Std. Error of Kurtosis
Digital Audio Equipment -0.296 0.117 0.389 0.234
Interactive Software -0.039 0.117 -0.157 0.234
Online Learning Platforms -0.139 0.117 -0.210 0.234
Engagement and Participation -0.206 0.117 0.145 0.234

The findings of Cronbach’s alpha and composite reliability were determined to investigate the normality of research data. The
value of Cronbach's alpha > 0.70 and composite reliability > 0.70 confirm the significance and validity of data (Hair et al., 2011).
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The findings in Table 2 confirmed both thresholds were significantly achieved. The mean value and standard deviation of the
data were also checked. Since this study used a seven-point Likert scale, the mean value +5 was acceptable. The findings in
Table 2 confirm that all thresholds were significantly achieved and mean and standard deviation was accepted.

Table 2: Cronbach Alpha, Composite Reliability, Mean and Standard Deviation.

Cronbach’s Alpha Composite Reliability Mean Std. Deviation
Digital Audio Equipment 0.733 0.707 5.640 0.863
Interactive Software 0.879 0.837 5.677 0.832
Online Learning Platforms 0.891 0.788 5.635 0.861
Engagement and Participation 0.901 0.865 5.573 0.923

Pearson’s correlation analysis was performed to measure the correlation between variables of this study. It is
determined to check the direction and nature of the relationship between variables. The p value of less than 0.05 was
considered significant for accepting a correlation between variables. Table 3 confirms that all correlations were accepted
and the direction for all relationships was positive.

Table 3: Pearson's Correlations.

Pearson's r p

Digital Audio Equipment Interactive Software 0.715 il <.001
Digital Audio Equipment Online Learning Platforms 0.685 *xk <.001
Digital Audio Equipment Engagement and Participation 0.667 *xk <.001
Interactive Software Online Learning Platforms 0.704 ol <.001
Interactive Software Engagement and Participation 0.610 *EX <.001
Online Learning Platforms Engagement and Participation 0.668 *EX <.001
*p<.05, ** p<.01, *** p<.001

The findings of model summary were investigated with R, R? and adjusted R2. The R value highlights the correlation
between independent and dependent variables. This value should be above 0.40 for significant correlation between
variables. Furthermore, R? value is used to explain the variance in dependent variable based on independent variables.
Its value should be above 0.50. The findings in Table 4 shows that the R2 value was above the recommended threshold.
The findings of adjusted R? were determined to investigate the generalization of the results. There should be a minimum
difference between R? and adjusted R? for significant model. The findings in Table 4 confirm that the model summary
was significantly accepted.

Table 4: Model Summary - Engagement and Participation.

Model R R2 Adjusted R?
Mo 0.000 0.000 0.000
M, 0.731 0.534 0.531
Note. M, includes Digital Audio Equipment, Interactive Software, Online Learning Platforms

Analysis of variance was also investigated to determine the quality of model if it is significant to analyze the relationships
between variables. The F value in analysis of variance highlights an improvement in the prediction of the variable by
fitting the model after considering the inaccuracy present in the model. It should be above 1 for significance variance.
Furthermore, p value or probability is accepted when it is 95%. The findings shown in Table 5 confirm that analysis of
variance was significantly confirmed.

Table 5: ANOVA.

Model Sum of Squares df Mean Square F p
M, Regression 196.628 3 65.543 164.114 <.001
Residual 171.330 429 0.399
Total 367.958 432
Note. M, includes Digital Audio Equipment, Interactive Software, Online Learning Platforms

Table 6 explains the findings of coefficients where the relationships between variables are investigated. According to
findings of H1, digital audio equipment has a significant impact on students’ engagement and participation.
Furthermore, H2 highlighted that interactive software has a significant impact on students’ engagement and
participation. Thirdly, the study confirmed that H3 is accepted and online learning platforms has a significant impact on
students’ engagement and participation. The findings are reported in Table 6.

Table 6: Coefficients.

Model Unstandardized Standard Error Standardized t p
Mo (Intercept) 5.573 0.044 125.648 <.001
M, (Intercept) 0.648 0.228 2.844 0.005

Digital Audio Equipment 0.365 0.054 0.341 6.735 <.001
Interactive Software 0.132 0.058 0.119 2.291 0.022
Online Learning Platforms 0.376 0.053 0.351 7.034 <.001
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5. Discussion and Conclusion

The findings related to H1 clearly suggest that digital audio equipment has a significant impact on students’ engagement
and participation. These findings resonate with previous studies which supported this relationship. For instance, Hu et al.
(2023) discussed that there is an important role of music learning in a university curriculum. Immonen et al. (2021), too,
agreed that when students are motivated to learn music, there is a need to introduce effective strategies like digital
equipment availability, which can improve the music performance of students. The students should be trained to utilise
the music in a better way with modern equipment that can help them to improve their overall performance (Ismail et al.,
2023). This study also found that it is the responsibility of teachers to train students with music learning that can help to
improve their effectiveness in learning. Aum et al. (2023), too, argue that modern tools should be used and it is the
accountability of educational institutes to provide modern equipment to teachers for music teaching. This will help increase
the music performance of students because they are supported with modern technology. The students of developed
countries are also recommended to learn music where the teachers are required to use the modern equipment (Bjork et
al., 2021). According to Ismail et al. (2022), modern equipment helps students to understand their music learning strategies
which can improve their overall performance of music lyric. Therefore, music learning is considered as a significant factor
which can improve the performance of students when they are supported by their teachers.

Furthermore, H2 highlighted that interactive software has a significant impact on students’ engagement and
participation. The findings of previous studies also supported this relationship. According to Ismail et al. (2023), the role
of interactive software is important in music learning of the students. The software is designed in a user-friendly way
where the students can have different application and modules. The music learning of students can become effective
that they are strategically learning the music with modern software and techniques. The artificial intelligence-based
algorithm can help the students according to their customized profile (Karkina et al., 2023). The training plan for
teaching the music education to students with the help of online learning platforms can effectively increase the student’s
participation in music class. According to Benjamins et al. (2022), the higher level of student participation in music class
can improve their productivity with the help of online learning. However, the role of parents and teachers is to support
students for music learning which can effectively improve their performance in a better way (Cuervo et al., 2023). The
higher level of motivation to the students is also required if they need to be trained to learn music with the help of
online software. According to Garcia-Gil et al. (2024), the user-friendly software is designed for students to effectively
understand the importance of music. In this way, the learning opportunities of the students are increased where they
can effectively learn music and perform better. Bolden and DeLuca (2022), too, agreed that participation of students in
music class can improve their productivity which is helpful for their music performance. In this way, the students should
be introduced with the modern software that can help them to learn music in a productive way.

Thirdly, the study confirmed that H3 is accepted and online learning platforms has a significant impact on students’
engagement and participation. The findings of previous studies also supported this relationship. Hendriks and
Cruywagen (2024) reiterate that the role of online learning platforms is important for students to self-practise music.
The appropriate opportunities available to students by utilising the online platforms can help them to improve their
productivity in music learning. The online platforms should be free and different kinds of tutorials should be uploaded
to teach music (Carrién Candel; Colmenero, 2022). It is considered as an effective way which is necessary to improve
the performance of students that is appropriate for their overall learning. Cimen and Ozevin (2021) emphasized that
music students should be requested to develop their strategies effectively which can help them to improve their
performance with the help of online platforms. The trend of online music learning platforms is also supported in the
developed countries where the teachers motivate to the students to use the model tools and online platforms (Duarte;
Constantinidi, 2021). It provides the opportunity to students for self-learning which is necessary for their overall
performance in music. When students are highly motivated to improve their performance, the support with online
learning platforms help them to deal with challenges in learning (da Fonséca Barros; Penna, 2023). Therefore, it is
considered that the role of online learning platforms is important in music learning and performance (Espigares-Pinazo
et al., 2022). On the other hand, if the students are not encountered with online learning platforms of music, it would
affect their capabilities to perform in a better way.

5.1. Implications and Future Directions

The study comes with both theoretical and practical implications, both significantly contributing to the domain of music
learning. Theoretically, the study highlights that there is a significant influence of digital audio equipment on students’
engagement and participation in music classes. This relationship is new in the body of knowledge because previously
there is no empirical evidence to discuss this relationship in literature. Second, the study also contributed that
interactive software is a significant interference of students’ engagement and participation in music class. In addition,
this relationship also indicated that there is lack of evidence in literature regarding this relationship prior to this research.
Thirdly, the study adds to the body of knowledge that online learning platforms have a significant impact on students’
engagement and participation in the music class. The previous research lacks empirical evidence regarding these
relationships. Therefore, these findings significance contribute to understanding of theoretical and empirical discussion.
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The study also has practical value for practitioners to improve the engagement of students in music class based on their
participation. The study highlights that educational institutes should include digital audio equipment to teach music to
students which is helpful for them. This digital audio equipment should consist of artificial intelligence and innovations,
which can help students to improve their understanding of music. Similarly, teachers are also recommended to use
software that can help them teach music at any levels. Apart from it, teachers are also recommended to use online
learning platforms to students which can help them to understand the extracurricular activities of music. It would be
helpful for students to develop their passion for music learning and improve their understanding for music performance.
In this way, the students would engage with music class and their participation would be fruitful that is necessary for
the college and university administration. By working on the practices, the teachers and the management of colleges
and universities can improve the participation of students at their engagement in music class.

This study faced some methodology-based limitations which can be highlighted. First, this study used cross-sectional data
to investigate the relationship between the variables of this research which provided a limited understanding of students’
engagement and participation in music classes. There is a need of future studies which can collect data with longitudinal
design that would be helpful to understand the findings in very detailed way. Secondly, this study investigated only the
direct relationship between variables and paid no attention to the psychological health of students. It is important to
understand the psychological health of students for their engagement and participation in music class. Therefore, future
studies should investigate the psychological health of the students and interpret findings accordingly. Finally, this study
used quantitative data to reach on the findings and achieve the objectives. Future studies can use qualitative data and
interview-based approach to collect subjective information from students to interpret the findings in a different way.
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