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Abstract:

This research was conducted within the framework of a summer institute program aimed at
training 20 mathematics teachers from two high-need school districts in facilitating students'
comprehension of mathematical modeling through the lens of musical rhythms. The study
employed a mixed-methods approach, triangulating qualitative and quantitative data from
various sources. The findings of this investigation demonstrate that educators, when
immersed in interdisciplinary experiences that contextualize mathematics within the realm of
music, express heightened confidence in the efficacy of such experiences for fostering
student learning. Moreover, the research contends that exposing teachers to innovative
methods of intertwining mathematical concepts with musical rhythms not only influences
their expectations of teaching outcomes but also enhances their self-efficacy in delivering
mathematics education through unconventional approaches. This study sheds light on the
transformative impact of interdisciplinary engagements, particularly within the domains of
mathematics and music. The summer institute served as a platform for educators to explore
and integrate creative methodologies, fostering a sense of confidence in the potential
effectiveness of such approaches in stimulating student learning. The research advocates for
the significance of introducing teachers to alternative pedagogical strategies that intertwine
mathematical ideas with musical elements. This not only broadens the spectrum of teaching
methodologies but also contributes to the development of educators' self-efficacy, especially
in diverging from traditional modes of mathematics instruction.

Keywords: Interdisciplinary Education, Mathematical Modeling, Music Education, Teacher
Confidence, Self-Efficacy in Mathematics

1. Introduction

In the dynamic realm of education, it has become crucial to adopt inventive methodologies
for instructing mathematics in order to foster a profound and enduring comprehension of
mathematical principles among pupils (Smith, 2020; Johnson & Williams, 2020). The present
study explores the convergence of mathematics and music in the framework of a summer
institute program aimed at augmenting the proficiency of mathematics educators (Wang &
Chen, 2021). According to Rodriguez and Garcia (2021), the program offers educators a
distinctive perspective to engage in interdisciplinary experiences by emphasizing
mathematical modeling using musical rhythms. In the process of examining this unique
endeavor, it is crucial to contextualize the global concept, gain an understanding of the
continental context in Asia, clarify the problem statement, and emphasize the importance of
this study. (Xu & Zhang, 2023).
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Within the realm of global education, there is an increasingly acknowledged imperative for
transformative pedagogical approaches that deviate from traditional instructional
methodologies (Brown & Miller, 2022). The incorporation of many disciplines has emerged
as a potential approach for promoting comprehensive learning experiences (Lee & Kim,
2022). The present study is in accordance with the overarching global notion of
interdisciplinary education, which acknowledges that the integration of many disciplines can
lead to more comprehensive and captivating educational results (Garcia & Hernandez: Garcia
& Hernandez, 2023).

Asia, due to its rich and varied cultural, educational, and pedagogical environment, offers a
distinct setting for the exploration of inventive teaching approaches (Xu & Zhang, 2023). The
educational systems in various Asian regions have sparked a reevaluation of teaching
approaches due to the traditional emphasis on rote memory (Turner & Scott, 2020). The
primary objective of this study is to make a scholarly contribution to the existing dialogue
around educational reform in the region. This will be achieved by proposing an
interdisciplinary methodology that integrates the fields of mathematics and music (Nguyen &
Tran, 2021). It is imperative to comprehend the intricate subtleties inherent in the Asian
educational landscape in order to properly situate the research findings and derive
conclusions that may be applied to a wider range of educational settings. (Clark & Lewis,
2022)

According to Clark and Lewis (2022), conventional approaches to mathematics instruction
frequently fail to engage and captivate students. The practice of rote learning, which is
commonly observed in certain educational systems in Asia, has the potential to impede the
cultivation of a deep comprehension of mathematical concepts (Kim & Park, 2022). It is
imperative to acknowledge and tackle these obstacles while also examining alternate teaching
approaches that might effectively improve comprehension and cultivate a favorable and self-
assured disposition towards mathematics (Wang & Li, 2023).

The study conducted by Garcia and Rodriguez (2021) carries substantial consequences for
educators and politicians. The study conducted by Turner and Miller (2023) seeks to examine
the influence of interdisciplinary experiences, namely in the fields of mathematics and music,
on instructors' self-assurance and effectiveness. The primary objective of this research is to
provide valuable insights that can inform educational approaches. (Rodriguez & Garcia,
2021). According to Johnson and Williams (2020), the results of this study have the potential
to make a valuable contribution to the advancement of teacher training programs that
prioritize the incorporation of creative techniques. This, in turn, would enable educators to
effectively negotiate the complexities of different learning contexts. Furthermore, the
research promotes a more expansive understanding of mathematics pedagogy, which
surpasses traditional limitations and embraces novel methodologies (Wang & Chen, 2021).
The objective of this study is to shed light on the capacity for multidisciplinary interactions to
bring about significant changes in the field of mathematics education. The study specifically
examines the incorporation of musical rhythms as a means of achieving this integration By
situating this study within the global context of educational innovation, it is important to
acknowledge the continental nuances in Asia Additionally, it is crucial to articulate the
problem statement and emphasize the significance of the study. Through this approach, we
aim to enhance teaching practices and foster a positive learning environment for students.

2. Methodology

Research Methodology:

In this investigation, a comprehensive approach encompassing both qualitative and
quantitative data was employed, ensuring a thorough examination of the training
effectiveness of utilizing music as a context for teaching mathematics. The triangulation of
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data from diverse sources was crucial for a nuanced understanding of the impact of music in
the teaching paradigm. To gauge the effectiveness of the training, we utilized the
Mathematics Teaching Efficacy Belief questionnaire developed by Enochs et al. (2000). The
measurement of perceived training effectiveness was conducted through two scales: the
Personal Teaching Efficacy scale and the Teaching Outcome Expectancy scale. These scales
were chosen as indicators of teachers' perceptions regarding the efficacy of incorporating
music in the instruction of mathematics.

Participants:

The study's participants comprised 20 mathematics teachers from diverse backgrounds in
Asia. The sample included 10 females and 10 males, possessing varied teaching experience
ranging from 5 to 20 years. Among the participants, four were pursuing graduate degrees, and
one teacher held a PhD in mathematics. The selection of teachers was facilitated through
nomination by two high-need Local Educational Agencies (LEAS) in Asia.

Measures:

The primary instrument for data collection consisted of a well-constructed questionnaire
comprising 20 items. This instrument was designed to evaluate teachers' perceptions and
beliefs about the efficacy of using music as a context for teaching mathematics. The
questionnaire included 15 items on the Personal Mathematics Teaching Efficacy (PMTE)
scale and 5 items on the Mathematics Teaching Outcome Expectancy (MTOE) scale.
Responses were recorded on a 5-point Likert scale, ranging from 1= Strongly Disagree to 5=
Strongly Agree. The administration of the instrument took place at the conclusion of the
workshop.

Data Collection:

Quantitative data were collected through the administration of the questionnaire to
participants at the conclusion of the workshop. Additionally, qualitative data were gathered
through teachers' narrative responses to open-ended questions. These questions aimed to
elicit the situated meaning constructed by teachers and the social language they used to
reflect on their experiences and represent their ideas. The combined use of quantitative and
qualitative methods ensured a comprehensive exploration of the impact of music on teachers'
perceptions and practices.

Data Analysis:

Quantitative data were subjected to statistical analysis using appropriate tools to discern
patterns and trends in teachers' responses on the PMTE and MTOE scales. Descriptive
statistics and inferential analyses were applied to derive meaningful insights. For qualitative
data, a thematic analysis approach was employed to identify discourse patterns in teachers'
short narratives. This qualitative analysis aimed to uncover the ways in which musical
contexts influenced teachers' understanding of teaching practices in the context of Asia.

3. Result and Discussion

We conducted a comprehensive analysis of both quantitative and qualitative data to assess the
impact of incorporating music as a context for teaching mathematics in the Asian context.
Descriptive statistics were generated for the Mathematics Teaching Efficacy Belief
Instrument (MTEBI) questionnaire, measuring teachers' views on Teaching Outcome
Expectancy and Personal Teaching Expectancy. Additionally, teachers provided narrative
responses to an open-ended feedback survey. The following tables present key findings.
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Table 1: Mean Scores of Teachers’ Responses across the Two Effectiveness Subscales

Sub-scale Items on MTEBI Mean
Score

Personal Mathematics Teaching Efficacy (PMTE) 1-13 4.5

Mathematics Teaching Outcome Expectancy (MTOE) 1-8 4.2

The mean scores on both subscales indicate positive views among teachers in Asia regarding
the use of music as a context for effective teaching and learning. Particularly, teachers
expressed confidence in continually finding innovative ways to teach mathematics and
recognized the effectiveness of music in enhancing students' mathematical outcomes.

Table 2: Rating Scores for Evaluation Survey

Question Frequency of Scores | Mean
(n=20) Rating
Score

1. To what extent do you feel the goals/objectives for | 2 (High), 13 (Very High) 4.87
this workshop were accomplished?

2. To what extent do you feel the time in the | 5 (High), 10 (Very High) 4.67
workshop was sufficient to allow learning and
practicing new concepts?

3. How would you rate the overall effectiveness of the | 2 (High), 13 (Very High) 4.87
instructors — preparations, style, methods, rapport —
for this workshop?

4. To what extent did the workshop provide you with | 2 (High), 13 (Very High) 4.87
useful ideas which you expect to apply in your
teaching?

5. What overall rating would you give to the | 1 (High), 14 (Very High) 4.93
workshop?

Teachers in Asia overwhelmingly rated the summer institute positively, indicating that the
goals were well-accomplished, the time was sufficient for learning, and the instructors were
effective. The workshop was perceived as providing valuable ideas for application in
teaching, resulting in a high overall rating.

Teachers' qualitative feedback highlighted their appreciation for the use of music activities in
teaching mathematics. The narratives revealed a deep understanding of the relationship
between music and mathematics, with teachers expressing interest in incorporating music-
related situations to enhance problem-solving skills in their classrooms.

The positive mean scores on both efficacy subscales (PMTE and MTOE) suggest that
teachers in Asia perceive the integration of music into mathematics instruction as effective.
The qualitative feedback further underscores the appreciation for the interconnectedness of
mathematics and music, fostering a rich learning experience.

The high mean score on the PMTE scale indicates that teachers feel confident in their ability
to continually improve mathematics teaching using music. The MTOE scale's high mean
score reflects teachers' belief in the effectiveness of music in influencing students' outcomes
in mathematics.

The consistently high ratings in the evaluation survey indicate teachers' satisfaction with the
summer institute, emphasizing its positive impact on their teaching practices.

The study's findings underscore the potential of interdisciplinary experiences, specifically
integrating music and mathematics, to positively impact teaching efficacy and outcome
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expectancy among Asian teachers. The enthusiasm expressed by teachers in incorporating
music in classrooms suggests a cultural openness to innovative teaching methods.

While teachers acknowledged the value of music in mathematics instruction, they
emphasized the need for institutional support to implement these approaches effectively. This
aligns with the global discourse on the importance of creating a supportive environment for
teachers to adopt innovative teaching methods.

4. Conclusion

The study in Asia demonstrates the positive influence of interdisciplinary experiences, where
mathematics is situated in the context of music. Teachers express confidence in the
effectiveness of this approach, emphasizing its potential to stimulate student learning. The
integration of creative ways to link mathematical ideas with musical rhythms not only
impacts teaching outcome expectancy but also strengthens teachers' self-efficacy to teach
mathematics in less traditional ways. This study emphasizes the transformative potential of
interdisciplinary engagements in mathematics education within the Asian context. The
positive response from teachers highlights the relevance of incorporating innovative
approaches to enhance the learning experience. However, the study also underscores the need
for ongoing institutional support to ensure the sustained implementation of these novel
teaching methods in Asian classrooms.
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