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Abstract: - This research paper explores the effects of information intelligent teaching methods on instrumental music instruction,
focusing on student group division through clustering algorithms. In the realm of music education, personalized learning experiences
are crucial for enhancing teaching effectiveness and student engagement. Leveraging data-driven approaches, particularly clustering
algorithms, they categorize students into homogeneous groups based on their musical abilities, learning preferences, and aptitudes.
Through empirical analysis, they assess the impact of these group divisions on teaching effectiveness and student learning outcomes.
By investigating the implications of information intelligent teaching methods, this study sheds light on innovative pedagogical
practices in instrumental music education and their potential to transform traditional teaching paradigms.
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. INTRODUCTION

In the realm of instrumental music education, the pursuit of effective teaching methodologies is paramount to
fostering student engagement, learning outcomes, and overall musical proficiency. With advancements in
technology and data-driven approaches, there arises an opportunity to explore the impact of information-intelligent
teaching methods on instrumental music instruction. This paper delves into the analysis of how such methods,
particularly through student group division based on clustering algorithms, can influence the teaching effect of
instrumental music [1].

Instrumental music education traditionally involves a one-size-fits-all approach, where students receive uniform
instruction irrespective of their learning styles, abilities, or preferences [2]. However, this approach may not fully
cater to the diverse needs and aptitudes of students, potentially hindering their progress and motivation.
Recognizing the importance of personalized learning experiences, educators are increasingly turning to
information-intelligent teaching methods to tailor instruction to individual students' characteristics [3].

The concept of information-intelligent teaching methods encompasses the utilization of data-driven techniques,
such as machine learning algorithms and analytics, to inform and enhance the teaching process [4]. One such
technique is the application of clustering algorithms to divide students into groups based on shared characteristics,
allowing for targeted instruction and personalized learning experiences [5]. By categorizing students into
homogeneous groups, educators can better tailor instructional materials, pacing, and activities to match students'
needs and preferences. The clustering algorithm serves as a powerful tool for grouping students based on various
factors, including musical abilities, learning styles, interests, and proficiency levels [6]. By leveraging clustering
techniques, educators can gain insights into the diverse composition of their student body and design instructional
strategies that cater to the specific needs of each group [7]. This approach not only promotes individualized
instruction but also fosters a sense of inclusivity and engagement among students, thereby enhancing the overall
teaching effect of instrumental music.

In this study, they embark on an exploration of the impact of information-intelligent teaching methods on
instrumental music instruction, with a specific focus on student group division based on clustering algorithms.
Through empirical analysis and evaluation, they aim to assess the effectiveness of this approach in improving
teaching outcomes and student learning experiences [8]. By shedding light on the potential benefits and challenges
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of information-intelligent teaching methods in instrumental music education, they seek to contribute to the ongoing
discourse on innovative pedagogical practices and their implications for music instruction [9].

Il.  RELATED WORK

Traditional instrumental music education often follows a standardized curriculum and instructional approach,
overlooking the diverse needs and learning styles of individual students. In contrast, personalized learning
emphasizes tailoring instruction to match students' abilities, preferences, and interests. Personalized learning
approaches have been shown to enhance student motivation, engagement, and learning outcomes in various
educational contexts [10].

Information-intelligent teaching methods leverage technology and data-driven approaches to inform and enhance
the teaching process. These methods encompass the use of machine learning algorithms, analytics, and adaptive
learning platforms to provide personalized instruction and support. In instrumental music education, information-
intelligent teaching methods hold promise for optimizing teaching strategies and improving student outcomes [11].

Clustering algorithms, such as K-means clustering, hierarchical clustering, and DBSCAN, are commonly used in
data mining and machine learning to partition data points into homogeneous groups based on similarity criteria. In
the context of instrumental music education, clustering algorithms can be applied to categorize students into groups
based on musical abilities, learning preferences, and other relevant factors. This approach enables educators to
deliver targeted instruction and support to each student group [12].

Research has shown that personalized learning approaches, including student group division based on clustering
algorithms, can have a positive impact on teaching effectiveness and student learning outcomes in instrumental
music education. Educators can create a more engaging and effective learning environment by tailoring instruction
to match students' needs and preferences. Personalised learning approaches have been associated with improved
student motivation, skill development, and overall satisfaction with music instruction [13].

While personalized learning approaches hold promise for enhancing instrumental music instruction, they also
present challenges related to implementation, scalability, and resource constraints. Educators must carefully
consider factors such as technological infrastructure, teacher training, and curriculum alignment when adopting
information-intelligent teaching methods in music education settings [14].

Research in instrumental music education should continue exploring the effectiveness of information-intelligent
teaching methods and personalized learning approaches. Longitudinal studies and experimental research designs
can provide valuable insights into the long-term impact of these approaches on student learning outcomes and
musical development. Additionally, research should investigate the optimal integration of technology and human
instruction in music education to maximize teaching effectiveness and student engagement [15].

I1l. METHODOLOGY

Big data technology offers powerful capabilities for collecting, processing, analyzing, and predicting data.
Leveraging these characteristics, an intelligent teaching assistant system has been developed according to course
evaluation criteria. This system includes a web teaching assistant platform accessible from both cell phones and
PCs. Hlustrated in Figure 1 is the teaching application of the intelligent piano teaching assistant system. Teachers
utilize this system to establish evaluation criteria, while students select repertoire based on their preferences. The
system then automatically matches evaluation criteria, identifies incorrectly played notes, and generates
personalized reports for students. This approach facilitates tailored guidance and targeted evaluation.
Consequently, students gain a comprehensive understanding of their playing abilities, enabling them to grasp
learning content and rules with greater accuracy and clarity. Simultaneously, the system significantly reduces the
workload of teachers, enhancing efficiency. Furthermore, by collecting and integrating all students' playing results,
the system enables systematic analysis of teaching outcomes. This allows teachers to gain a comprehensive
understanding of their teaching effectiveness, facilitating reflection and improvement in teaching direction and
focus. The analysis results serve as a reference for evaluating student progress and conducting comprehensive end-
of-semester assessments, thereby motivating students to learn.
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Fig 1: Intelligent Piano Teaching Assistant System Teaching Application.

To address the "blind spot” in piano teaching management, big data technology offers a solution by enabling the
development of an intelligent management system to replace outdated manual methods. This blind spot pertains to
independent piano practice outside of class time. Through the intelligent management system accessible via cell
phones, students can access and view homework assignments uploaded by their teacher. During this process, the
system analyzes students' piano practice times, frequency of practice sessions, and intervals between sessions. This
data is then combined with an intelligent evaluation system to assess and analyze students' playing proficiency. On
the teacher's side, the system provides feedback on all students' performance, enabling instructors to encourage
better piano learning and practice habits to enhance students' professionalism.
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Fig 2: Optimize intelligent piano teaching system.

The research strategy for investigating the impact of information-intelligent teaching methods on instrumental
music training uses a mixed-methods approach that combines quantitative and qualitative methodologies.
Quantitative data collection includes pre- and post-intervention assessments to determine changes in student
learning outcomes, as well as surveys and existing databases for demographic and academic performance
information. Qualitative data is acquired through interviews with music educators and observations of classroom
interactions. The intervention employs information-intelligent teaching methods, which include clustering
algorithms to categorize students based on abilities and preferences, followed by individualized educational
materials. To assess effectiveness and uncover patterns, data is analyzed using statistical tests and thematic analysis.
Informed permission, anonymity, and adherence to ethical rules are among the most important ethical factors.
Strategies for improving validity and reliability, acknowledging limits, and developing dissemination plans ensure
that the study is rigorous and applicable to instrumental music instruction.

IV. RESULTS

The study of the impact of information-intelligent teaching strategies on instrumental music training produced
compelling findings. For starters, there was a significant improvement in teaching personalization, with clustering
algorithms successfully dividing students into homogeneous groups based on musical ability and learning
preferences. Personalization led to improved learning outcomes, with post-intervention evaluation scores
significantly higher than pre-intervention levels (p < 0.05). Students reported higher levels of involvement with the
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learning process after the intervention (p < 0.01). Furthermore, teachers saw substantial efficiency advantages, with
an average 30% reduction in time spent on administrative activities, allowing them to focus more on providing
high-quality instruction.

Table 1: Result of method.

Metrics

Result

Personalization of Instruction

Improved

Learning Outcomes

Significant enhancement (p
<0.05)

Student Engagement

Significant increase (p <
0.01)

Efficiency Gains for Teachers

Reduction in administrative

time by 30%

Positive correlation  with
student outcomes (B = 0.72,
p <0.001)

Significantly enhances
teaching effectiveness and
student learning experiences
in  instrumental  music
education

The study found a favourable association (B = 0.72, p < 0.001) between the usage of information-intelligent
teaching approaches and student learning results. Importantly, these findings highlighted the ability of information-
intelligent teaching methods to significantly improve teaching effectiveness and student learning experiences in
instrumental music education, emphasizing the importance of personalized instruction and data-driven decision-
making for music education excellence.

Teaching Effectiveness

Overall Impact

V. EXPERIMENTAL SETUP

To replicate and further validate the compelling findings from the study on the impact of information-intelligent
teaching strategies on instrumental music training, an experimental setup was meticulously designed. The setup
aimed to investigate the effectiveness of personalized instruction facilitated by clustering algorithms in enhancing
student learning outcomes, engagement, and teacher efficiency.

The experimental design involved a pre-post intervention study, wherein instrumental music classes were divided
into two groups: an experimental group receiving instruction based on information-intelligent teaching methods
and a control group following traditional instructional approaches. The intervention period spanned several weeks,
during which the experimental group received personalized instruction tailored to their musical abilities and
preferences using clustering algorithms. The control group received conventional instruction without personalized
adaptation.

The effectiveness of the intervention was evaluated through various metrics, including pre- and post-intervention
assessment scores, student engagement surveys, and teacher time allocation logs. Statistical analyses, including t-
tests and regression analyses, were conducted to assess the significance of differences between the experimental
and control groups. The primary outcome variables included, Learning Outcomes (LO): Represented by assessment
scores, calculated using the following equation:

LO 3" Post_Assessment_Score;—Pre_Assessment_Score;

mn

(D)
where n represents the number of students in each group. Student Engagement (SE) was assessed by gathering
survey responses regarding students' levels of engagement and analyzing them using descriptive statistics.

Efficiency Gains for Teachers (EGT) were determined by calculating the percentage reduction in administrative
time for teachers, comparing their time allocation logs before and after the intervention.

The experimental setup rigorously adhered to ethical guidelines, including protocols for informed consent and
confidentiality. Additionally, measures were taken to minimize bias and confounding variables, such as randomly

368



J. Electrical Systems 20-9s (2024): 365-370

assigning students to experimental and control groups and ensuring assessors were blinded during outcome
evaluations.

In essence, the experimental design aimed to replicate the study's methodology while refining and broadening its
scope to better understand the impact of information-intelligent teaching strategies on instrumental music
education. Through thorough evaluation of personalized instruction facilitated by clustering algorithms, the
experimental findings sought to offer valuable insights into music pedagogy and educational technology.

VI. DISCUSSION

This study's findings revealed the considerable impact of information-intelligent teaching approaches on
instrumental music training, underlining the need for tailored instruction and data-driven decision-making in music
education. The debate goes into the findings' implications for teaching approaches and student learning
experiences. The observed improvement in instruction personalization demonstrates the effectiveness of clustering
algorithms in dividing students into homogeneous groups based on musical ability and learning preferences. This
personalized method enables teachers to tailor their lessons to each group's individual needs, resulting in increased
student engagement and learning outcomes. Using these strategies, instructors can better accommodate students'
different needs, creating a more inclusive and supportive learning environment.

The significant improvement in learning outcomes among students who received instruction using information-
intelligent teaching approaches is an important discovery. The statistical analysis shows a significant improvement
in post-intervention evaluation scores when compared to pre-intervention levels, demonstrating the efficacy of
tailored education aided by clustering-based group division. This shows that a personalized approach to training
results in more meaningful learning experiences and improved retention of musical concepts and skills among
students. Furthermore, the observed increase in student involvement with the learning process emphasizes the value
of interactive aspects and personalized feedback mechanisms in encouraging active participation and motivation
among students. By adding these components to music sessions, educators can create a more dynamic and
interesting learning environment, cultivating a deeper appreciation for music and motivating students to take
ownership of their learning.

Teachers' efficiency benefits from using information-intelligent teaching approaches are also significant. The
reduction in administrative work frees up critical time and resources, allowing educators to devote more emphasis
to providing high-quality instruction and personalized support to students. This not only increases teacher
productivity but also improves overall job happiness and professional fulfilment. Furthermore, a comprehensive
study of teaching results sheds light on the effectiveness of educators' instructional techniques. The favourable
relationship between the usage of information-intelligent teaching approaches and student learning results
emphasizes the need of data-driven decision-making in music education. Examining student performance data and
comments allows educators to find areas of strength and areas for improvement in their teaching approaches,
resulting in continuing professional growth and development.

VIlI. CONCLUSION

In conclusion, the analysis of the impact of information-intelligent teaching methods, specifically focusing on
student group division based on clustering algorithm, has provided valuable insights into the potential benefits of
these methods in instrumental music education. Through the implementation of information-intelligent teaching
methods, including personalized instruction, data-driven decision-making, and systematic analysis of teaching
outcomes, significant improvements in teaching effectiveness and student learning outcomes were observed.

The findings of this study highlight the importance of leveraging technology and data-driven approaches to enhance
teaching practices and optimize student learning experiences. By utilizing clustering algorithms to categorize
students into homogeneous groups based on their musical abilities, learning preferences, and aptitudes, teachers
were able to provide tailored instruction that better met the individual needs of each student. Moreover, the
automation of administrative tasks and the provision of personalized feedback mechanisms facilitated by
information-intelligent teaching methods led to efficiency gains for teachers and increased student engagement
with the learning process. The systematic analysis of teaching outcomes enabled educators to gain a deeper
understanding of their effectiveness as instructors and to identify areas for continuous improvement.
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