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Abstract

This article discusses the potential for artificial intelligence (Al) to be a learning resource
in musical instrument pedagogy, particularly trumpet playing. The article reviews current research
in this field, highlighting the need for new learning strategies and resources to address difficulties
and improve learning outcomes. The methods used in this study include documentary research,
participant observation, and exploratory preliminary research through interviews with experts in
musical pedagogy. The article presents some results and principles that can be applied to designing

new educational resources based on Al technology.
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Abstract (Spanish)

El siguiente articulo analiza el potencial del uso de la inteligencia artificial (IA) como
recurso de aprendizaje en la pedagogia de instrumentos musicales, particularmente en la trompeta.
Se revisa el estado actual de la investigacion en este campo, resaltando la necesidad de nuevas
estrategias educativas y recursos para abordar dificultades y mejorar los resultados de aprendizaje.
Los métodos utilizados en este estudio incluyen investigacion documental, observacién de
participantes e investigacion preliminar exploratoria a través de entrevistas con expertos en
pedagogia musical. Finalmente, se presentan algunos resultados y principios que pueden aplicarse

al disefo de nuevos recursos educativos basados en la tecnologia de 1A.

Palabras clave: 1A, tecnologia, educacion digital, educacion musical, pedagogia de la

trompeta.
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Introduction

Musical teaching practices have undergone a relative transformation in the last 25 years.
Although traditional methodologies prevail in teaching practice (Albert, 2023), new
methodological strategies and learning resources from the basic education methodology or

developments in music pedagogy research have been incorporated.

Increasingly, some researchers attempt to integrate scientific and pedagogical knowledge
to achieve better learning outcomes in musical instrument students. Notably, a significant amount
of research on the trumpet has been produced in our country since 2015 (Castifieira et al., 2016;
Albert, 2017). Most of this research has focused on the development of didactic strategies and
learning sequences (Salmeron, 2016; Méndez 2018), specific exercises, and the design of theoretical
models that describe the domain of the instrument (Albert, 2012) and expert motor performance

(Albert, 2017).

Regarding learning resources (excluding practical exercises), research has been developed
in the field of trumpet pedagogy from both trumpet manufacturers and pedagogues. Specifically,
national research focuses on devices such as the UpSound (Castifieira et al., 2016) and the ERpet
(Albert, 2017). In musical instrument pedagogy, research has been conducted on using devices to
improve study techniques, such as the traditional metronome (Bonus, 2021) and some that

incorporate software that allows for tackling difficulties (Pitch shifter, n.d.).

Concerning these devices, there is also research on the use of the tuner, a digital device
used to verify the tuning of an instrument (McCready, 2019), and some software that, by increasing

possibilities, serves the same purpose.

The potential for an emerging artificial intelligence to contribute to music pedagogy was
already explored three decades ago by Simon Holland (1989). Based on the technology available
back then, he suggested using microworlds to tackle some difficulties a music student can face,
especially in music composition. This approach could be rethought nowadays, considering the
tremendous technological advancements in artificial intelligence, to develop a valuable digital

resource for trumpet learning.
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However, the field of artificial intelligence concerning music performance pedagogy still
needs to be sufficiently investigated. Some resources concerning music expression and interaction
(Kirke & Miranda, 2021) or deep learning sound synthesis (Huzaifah & Wyse, 2021) have been
found but need more connection. A pedagogical model could organize these elements to serve the

main objectives of trumpet learning, but it has not been found in the current research.

This topic is experiencing a significant increase in attention, particularly in the fields of
cognition and language (Yang, 2022; Bozkurt, 2023), having great results in generating texts and
graphic elements. A similar revolution is about to come in the field of music (Yu & others, 2022).
If something similar happens to the area of graphic arts, these developments usually aim at
generating their own audiovisual content and creations rather than building tools for human

learning use.

The exploration of new learning strategies and resources continues to be necessary not only
to update educational institutions with current technological resources but also due to the high
dropout rate of students between professional and higher degrees (Lorenzo & Escandell,2003;
Ibafiez, 2016). This dropout occurs for two reasons: the first one is related to vocational calling or
career orientation. Besides, the dropout is also due to the fact that many professional degree
students have not been able to acquire the necessary skills to continue studying for higher degrees

with the expected performance.

Using new learning resources based on artificial intelligence could provide tools for
addressing difficulties or offering greater confidence in developing the necessary instrument

mastery profiles to continue studies.

Methods

This study employed documentary research to understand the current state of the issue,
including an analysis of existing literature on artificial intelligence and educational processes.
Additionally, it has employed participant observation in the autobiographical method. Thus,
personal experience is used to analyze the possibilities of Al-related resources as a trumpet teacher

and the experience of learning to play the trumpet. This analysis establishes principles that can be
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applied to the construction of new educational resources based on this type of technology, as
presented in this article. To examine the use of new technologies, specifically artificial intelligence,
exploratory preliminary research was conducted through interviews with experts in musical

pedagogy, specifically in trumpet playing.

This information was combined using data analysis and synthesis processes to present

some results.

They can serve as a starting point for the design of 1) surveys that can be widely applied
in music conservatories, 2) interviews that can be applied to about 70 trumpet teachers in Spain,

and, if possible, 3) the design of educational resources based on software and artificial intelligence.

Results

The microworld approach proposed by Holland (1989) demonstrates, first and foremost,
the longstanding interest in utilizing resources based on digital elements and formulas close to
artificial intelligence in music pedagogy. Although it is a very old theory, it could serve as a
cornerstone to articulate an enhanced model for trumpet learning. Bearing this in mind, we could
develop several independent [A-based resources that stimulate different objectives of the trumpet

teaching curricula.

According to Kirke and Miranda (2021), music expression is a highly complex skill to
tackle from the Al perspective. However, there has been an improvement from the first MIDI

synthesizers, probably because only popular music accepted the limitations of MIDI sounds.

The literature analyzed indicates that the current specific interest in the application of
artificial intelligence is closer to the interaction with musical composition or elements of musical

language (Kirke and Miranda, 2021).

The field of studying expression in machines was Computer Systems for Expressive Music
Performance (CSEMP), which is active nowadays. In the same chapter, Kirke and Miranda
propose a framework within CSEMP called Interactive Multiple Agent Performance (IMAP). It

could be applied to develop expressive human-machine interactions in performance pedagogy.

IJMP Vol. 1, Issue 1 44



GLOBAL INSTITUTE INTERNATIONAL JOURNAL of

MUSIC ReSEARGH MUSIC PEDAGOGY

—

JMP

Another use for the microworld approach would be synthesizing a sound for a given
composition, excerpt, or exercise. That resource, proposed by Huzaifa and Wyse (2021), could be
a partial substitution for the teacher’s modeling role during the study at home. This work shows

an application as a learning resource that could be applied in the trumpet classroom.

Furthermore, it is essential to highlight the extensive use of some learning resources based
on digital elements, such as the digital tuner and metronome, in the personal experience of the
author of this paper as a trumpet teacher. The latter resource has been used for over 200 years in
music pedagogy. This demonstrates the significance of utilizing external help during the learning
process of musical instruments. Although these devices are being used, the utilization of additional
software or Al observed in conservatories during the author's time as a student and currently among

colleagues shows that the impact of these technologies on music pedagogy is still shallow.

Another aspect observed as a teacher is a lack of data on the time the student spends
practicing at home has been observed, which would be very useful in learning. Thus, resources
like sound synthesis could help students improve their playing by spending more time with a good
model. Another helpful tool would stimulate expressive interaction, though it had to be human-

machine.

However, in interviews with Dr. Albert (Albert, 2023a; 2023b), a problem with the
educational philosophy involving machines has arisen: certain elements are inherent to music
learning and performing, including human expression and communication. Consequently, this
should be considered when designing an Al-based trumpet learning methodology. According to
Albert (2017, 2023), it is necessary to provide precise theoretical models from the experience of
trumpet pedagogy professionals for the categorized design of learning strategies based on Al The
practices that artificial intelligence promotes should always consider the intra and interpersonal

aspects of music learning.
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Discussion

Through the course of this research, scientific interest in the field of music and artificial
intelligence has been observed. Considering the significant impact that this technology is having
on our society, it is worth considering its inclusion in the music education system. However, most
of it focuses on analysis, composition, synthesis, and interaction, but they rarely do on music
instruments teaching. Thus, a model that integrates Al resources is needed to develop these

resources in the classroom.

A well-documented trumpet learning methodology has been found in the theoretical model
that describes the domain of the trumpet (Albert, 2012) and expert motor performance (Albert,
2017). One of the main ideas of trumpet learning is that it happens in society, and it would lose
sense otherwise. Thus, a virtual design of the learning of trumpet performance should always
encourage group playing, as well as participation in the musical activity of the local area. This
participation may include performing, organizing, or attending events as an audience (Albert,

2023a).

Another aspect that should be considered essential for trumpet learning is the development
of metacognition. It is the only way for the student to thoroughly understand the skill she is
acquiring and integrate it into the motor system. This skill can be trained with self-regulated

exercises, where detecting a proper performance is more straightforward (Albert, 2023b).

This potential virtual resource could be organized using a taxonomy model to help
determine the computer’s job (Avanzini et al., 2020). That would be a practical way to apply the
model of the domain for trumpet performance following Holland’s microworlds concept. More
concrete resources, such as sound synthesis or human-machine expressive interaction, can be

added once this ground structure is settled.
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