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Abstract: In university vocal music education, multimedia technology has become a widely adopted instructional tool;
however, its mechanism of influence on student engagement has not been sufficiently supported by empirical evidence. Grounded
in the Technology Acceptance Model (TAM), this study investigates the impact pathways of multimedia integration on student
engagement in vocal music learning within universities in Guizhou Province. Using structural equation modeling (SEM), the
findings indicate that multimedia integration exerts a significant positive effect on student engagement and plays a significant
mediating role between students’ attitudes toward multimedia technology and their engagement in vocal music learning. The
results further reveal that positive attitudes toward multimedia technology alone do not directly lead to higher levels of learning
engagement; rather, it is the systematic integration of multimedia into instructional processes that constitutes the key mechanism
influencing student engagement. These findings provide empirical support for the pedagogically meaningful application of

multimedia technology in university-level vocal music education.
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1. Introduction

The rapid advancement of information and communication
technologies (ICT) has reshaped education globally,
introducing multimedia tools as integral components of the
learning process. In university vocal music education, these
tools are being widely used to enhance the traditional methods
of instruction that typically rely on auditory interaction and
personal guidance. The use of multimedia has enabled music
educators to provide students with more dynamic, engaging,
and interactive learning experiences, potentially leading to
better outcomes in terms of engagement and academic
performance[4].

Multimedia, which includes a variety of digital tools such
as videos, audio recordings, and interactive platforms, is
particularly useful in vocal music education because it caters
to the diverse learning styles of students, particularly auditory
and kinesthetic learners. For instance, students can watch
videos of professional singers or interact with applications
that allow them to practice vocal techniques in a simulated
environment. These tools provide a more comprehensive
approach to learning that integrates cognitive, emotional, and
practical components[5][6].

However, despite the increasing popularity of multimedia
integration in education, its effects on student engagement-
particularly in the context of vocal music education-have not
been sufficiently studied. While many studies have explored
multimedia's impact in general education, there is a gap in
research specifically focusing on how multimedia integration
influences student engagement in specialized fields like
music education. Therefore, this study seeks to fill this gap by
investigating how multimedia integration can impact student
engagement in vocal music education at the university level,
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specifically in the context of Guizhou Province's universities.

This paper also explores the factors that affect the success
of multimedia integration, including the perceived ease of use,
the perceived usefulness of multimedia tools, and the
influence of teachers’ guidance and training. Additionally, it
investigates how students’ attitudes toward multimedia
technology can shape their engagement levels in the
classroom, using the Technology Acceptance Model (TAM)
as the theoretical framework for this investigation[7].

2. Theoretical Foundation and
Literature Review

2.1. Technology Acceptance Model (TAM)

The Technology Acceptance Model (TAM)is a
foundational framework in understanding how individuals
come to accept and use technology. Originally developed by
Davis (1989), TAM posits that the perceived usefulness
and ease of use of a technology are the primary determinants
of an individual’s decision to adopt and wuse the
technology[2].In the context of vocal music education, TAM
suggests that students’ attitudes toward multimedia tools-
shaped by how easy they perceive the technology to be and
how useful they believe it is to their learning-will influence
whether or not they engage with these tools effectively[8].

TAM has been extensively applied in various fields to study
technology adoption, but its application in music education,
particularly in vocal music, is still in the early stages. Studies
in the field of education have shown that when students
perceive technology as easy to use and beneficial to their
learning, they are more likely to engage with it and
incorporate it into their study routines. In the case of vocal
music, multimedia tools that allow students to access video



tutorials, music theory apps, and interactive exercises can
enhance their understanding of complex musical concepts and
improve their vocal techniques. However, the effectiveness of
these tools in improving student engagement depends on how
they are perceived by the students themselves[9][10].

2.2. Social Cognitive Theory (SCT)

In addition to TAM, this study also draws on Social
Cognitive Theory (SCT), which emphasizes the role of self-
efficacyin learning. According to SCT, individuals' beliefs
about their abilities significantly influence their motivation
and engagement in learning tasks. In the case of multimedia
technology, students who feel confident in using digital tools
are more likely to actively engage with them, resulting in
improved learning outcomes[1].

For example, when students believe they can effectively
use multimedia tools to analyze their vocal performances or
practice music theory, their willingness to engage with these
tools increases. This leads to better learning outcomes,
including enhanced technical skills and greater musical
expression. SCT provides a valuable lens through which we
can examine how self-efficacy influences students' attitudes
toward multimedia technology and how these attitudes, in
turn, impact their engagement in vocal music education.

2.3. Existing Research on Multimedia in Music
Education

Research on multimedia integration in music education is
limited but growing. Studies have shown that multimedia
tools can help music students better understand complex
concepts such as rhythm, harmony, and melody. For example,
digital platforms that provide interactive exercises and visual
aids have been found to improve students' ability to read
music and understand theoretical concepts. Moreover, the use
of multimedia tools has been shown to increase student
engagement, especially when students are provided with
opportunities to practice in a non-traditional, self-paced
learning environment[3].

However, much of the existing research focuses on general
music education rather than vocal music education
specifically. There is limited research on how multimedia
integration affects vocal students’ engagement, performance,
and learning outcomes. This gap in research highlights the
need for studies that specifically examine how multimedia
tools can enhance student engagement in university-level
vocal music programs. Given that vocal music students often
face unique challenges, such as the need for individualized
feedback and the development of auditory and kinesthetic
skills, multimedia tools may play a critical role in providing
additional support for these students.

3. Methodology

3.1. Participants and Data Collection

The participants for this study were 250 undergraduate
students enrolled in vocal music programs at five universities
in Guizhou Province, China. These universities were chosen
based on their varying levels of multimedia adoption,
allowing for a diverse sample of students who have had

different experiences with multimedia tools in their education.

Data were collected using a mixed-method approach, which
included both quantitative surveys and qualitative interviews.

The quantitative survey measured students’ attitudes
toward multimedia technology, their engagement in vocal
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music learning, and the extent of multimedia integration in
their classrooms. The survey also assessed the perceived
usefulness and ease of use of multimedia tools in their
learning. Qualitative interviews were conducted to provide
more in-depth insights into students’ experiences with
multimedia tools, including their perceptions of how these
tools helped them improve their vocal techniques and engage
more effectively in class activities.

3.2. Instruments and Measures

The survey instruments used in this study were adapted
from established scales in technology acceptance
and student engagement research. The Technology
Acceptance Model (TAM) scale was modified to reflect the
specific context of vocal music education, while a new
student engagement scale was developed to measure both
cognitive and emotional involvement in music learning.

Reliability and validity analyses were conducted to ensure
that the scales measured the intended constructs accurately.
Cronbach’s alpha values were calculated for each scale, with
all values exceeding the acceptable threshold of 0.7,
indicating that the scales had high internal consistency.

4. Results

The results of the Structural Equation Modeling
(SEM) analysis revealed several important findings. First,
multimedia integration was found to have a significant
positive effect on student engagement in vocal music
learning. Students who reported higher levels of multimedia
integration in their classes also demonstrated higher levels of
cognitive and emotional engagement. Specifically, students
who used multimedia tools regularly showed greater
participation in class discussions, more frequent practice
outside of class, and higher levels of motivation to improve
their vocal skills.

Additionally, the SEM analysis revealed that students'
attitudes toward multimedia technology played a significant
mediating role in determining their level of engagement.
Students who viewed multimedia tools as useful and easy to
use were more likely to engage with them in a meaningful
way, which in turn led to higher levels of engagement and
performance.

5. Discussion

These findings support the Technology Acceptance
Model (TAM) and Social Cognitive Theory (SCT),
suggesting that positive attitudes toward multimedia
technology lead to greater student engagement, especially
when students feel confident in their ability to use the
technology effectively. The study also emphasizes the
importance of teacher trainingin ensuring that multimedia
tools are integrated effectively into the curriculum. Without
adequate training and support, even the most innovative
technologies may fail to engage students and improve their
learning outcomes.

The results also have practical implications for universities
seeking to enhance student engagement in vocal music
education. Universities in Guizhou Province, and other
regions with similar challenges, can benefit from investing in
both the technological infrastructure and professional
development of their faculty. By providing teachers with the
necessary resources and training, universities can ensure that
multimedia tools are used to their full potential, improving



student engagement and learning outcomes.

6. Conclusion

This study demonstrates that multimedia technology, when
integrated meaningfully into vocal music education, can
significantly enhance student engagement. By applying
both TAM and SCT, the research highlights the importance
of students' attitudes toward multimedia tools and their
perceptions of self-efficacy in determining their level of
engagement. Moving forward, universities should focus on
ensuring that multimedia technology is integrated into vocal
music education in a pedagogically meaningful way, so that it
aligns with the goals of the curriculum and enhances student
engagement in a way that supports their learning and
development.
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