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Abstract

The metaverse, which exploded into the public consciousness in 2021, has been hotly
debated since its appearance. With definitions still being contested, the various discussions
have instead tended to center on its future impact. Building on its unique capacity to unite
imagination and vision, and with the support of artificial intelligence, blockchain, 5G, virtual
reality and other technologies, the integration of the metaverse and education is an area that
has the potential to transform the way we view the world.

Concerns over the quality of education and diversified development have led to the
gradual recognition that music learning occupies an indispensable position in the process of
personal growth. How to enable music education to keep pace with the times has therefore
become an urgent issue, the hope being that the unique opportunities for immersion,
interactivity, and diversity offered by the metaverse may serve to stimulate the future
development of music education.

In the metaverse of music education, learners’ access to rich virtual experiences, diverse
knowledge resources, decentralized knowledge creation and sharing, and powerful digital
productivity can all serve to widen the limited boundaries of the real world. At the same time,
generation of the metaverse can also help reconfigure knowledge construction, learning
scenarios, and the environmental identity of music education teaching. Through theoretical and

applied research, music education can, and should be, rethought and reimagined.
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Introduction

In the fifteenth century, European explorers embarked on voyages, accumulating wealth and

increasing national power in the course of their explorations. Nineteenth century Western

European countries harnessed the value of mechanized production through a series of

inventions, in the process bringing about an industrial revolution and becoming world

capitalist powers. China at this time was still a feudal “face to the field, back to the sky”

society “living at the mercy of nature”, a situation that can, in part, be attributed to different

perceptions of the unknown, change, and technology. In the present era of globalization,

where everything is connected and interconnected, science and technology have become the

leaders in every modern society’s economic growth. Within this context of modern

information technology, represented by the rise of, and reliance upon, computers, the waves

of the technological revolution have significantly changed the ways music is created and the

environments in which it is heard. The demand for music culture has become more

individualized and differentiated, and music education has inevitably shifted in response to

this influence. As the “metaverse” continues to integrate various cutting-edge technologies,

its immersion, interactivity, and openness will undoubtedly bring to music education

unprecedented new experiences, in the process opening up a “new era” for future generations.



The familiar past and an unfamiliar present

The Spring Festival is a traditional event and an essential symbol of Chinese culture.

Likewise, the annual “Spring Festival Gala” on New Year’s Eve is considered essential TV

viewing. As part of the 2022 CCTV Spring Festival Gala, virtual / augmented reality

technology, holographic scanning technology, 8K naked eye 3D presentation technology, Al

multi-modal motion capture technology, and other “Black Technologies” were combined with

colorful performances. Together, these not only provided the audience with an unprecedented

audiovisual feast, but also created a continuous and enthusiastic discussion on domestic and

international social media platforms. Whether it is facial recognition, mobile payment, or

driverless cars, scenes that once existed only in science fiction movies are gradually

becoming a part of people’s everyday lives. We live in an era characterized by

human-centeredness and individualism, in which knowledge, technology, and invention are

gradually becoming the primary forces driving social development. Furthermore, education

and the environment are interdependent. In discussing the relationship between the individual

and the teaching environment, Zhong Qiquan cites R. H. Moos, an American professor of

psychiatry and behavioral sciences, who argues that “Individual behavior is not an inherent

characteristic of the respective person. In other words, it is not determined by personality and

attitude, but is strongly influenced by the results of the environment.” (Zhong, 2021). In the

ever-changing information age, the question of how both education generally and traditional



teaching methods specifically have to change to keep pace with the times has become an

urgent problem.

Technology is the engine of all things, and education is a powerful means of driving this

engine. In 1350, Laurentius de Voltolina painted a picture depicting a crowded classroom at

the University of Bologna. Ironically, despite being created more than six hundred years ago,

there is much in the painting that would not look out of place in today’s classrooms (see

Figure 1).

Figure 1 There are no essential differences between the delivery of music education as it

occurs in todays classroom (right) and the organization of teaching more than six hundred

years ago (left)

What is no longer comparable is today’s view of education, especially in terms of how it

can and should prepare young talent for future development within the context of the kinds of



technological, economic and cultural developments that are part and parcel of our everyday

existence. With its emphasis on quality education and diversified development, music plays

an indispensable role in personal development. Sukhomlinsky, a Soviet educational theorist,

once said, “Music occupies an important place in the means of influencing the minds of

young people, it is a powerful source of thought. Without music education, there can be no

intellectual development that meets the requirements.” With the introduction of a Western

music-centered curriculum and the establishment of modern new schools, school music

education in China has entered a new era, complete with teaching models that aim to provide

more students with the opportunity to study the subject. However, where “unified” music

classes are typically the norm, the teacher is often the “leader,” and the students the “passive

performers” who, under their tutors’ guidance, listen to and appreciate selected musical works

in order to obtain the necessary aesthetic experiences. In this kind of “processing production”

teaching system, students’ autonomy and their ability to define the meaning and purpose of

learning music are often neglected.

Edgar Dale, an American audiovisual educator, proposed a theory called the “Tower of

Experience’ whereby ten levels of abstraction, from direct, purposeful experience to verbal

symbols, are employed. In the same way that words and language are related, the various

notes and terms written on the music staff can be described as the symbolic expression of

abstract music. Through the process of being musically educated, learners use their



understanding of the symbols to engage in a variety of performance-related activities in order

to gain the appropriate levels of perception, understanding, and aesthetic experience. As a

result, teachers spend a great deal of time teaching students the meaning and function of

various types of musical notation, and students spend corresponding amounts practicing

repeatedly in order to grasp the intrinsic connection between notation and artistic expression.

This kind of teaching model not only makes the learning process unnecessarily long, but also

indirectly increases the difficulty of learning music.

In addition, the teaching process can be seen as one in which the teacher “encodes” the

content and the students “decode” the information by listening to it. According to the “funnel

principle” in the information transmission process, whether the teacher can deliver the

information correctly and effectively, whether the students can extract the information they

need in the listening process, and whether they can understand and master the information in

the decoding process, all have a corresponding impact on the effectiveness of teaching. There

is a common misconception that the process of learning and teaching is a unified whole, and

that as long as the teacher demonstrates accurately the students will be able to grasp the

relevant knowledge entirely and efficiently. However, due to limited teaching time, teachers

are frequently called upon to utilize a range of teaching tactics and procedures in order to

guarantee that students correctly grasp the information, meaning that the music class can all

too easily turn into a performance class for the teacher. As a result, the uniqueness of learners



is ignored, and music education increasingly resembles a “teaching product” that is

“templated”, in much the same way that it was delivered in the fourteenth century. Indeed, as

has been stated, “In the last 100 years, our listening style and environment have changed

dramatically. But the current model of teaching still follows the methods and content of the

old tradition, as if it were providing music learners oriented toward the new century with the

skills needed by the masters of 18th century church music” (de Souza, 2020). Furthermore,

the fact that, as a new generation of “digital natives”, the majority of students’ musical

achievements occur outside of school, should not be overlooked. Thus, regardless of the

enthusiasm of instructors for technology, new technologies of all types have become an

integral component of the growth of music education among today’s youth.

Toward a “future paradigm” of music education

The rapid outbreak of COVID-19 in 2019 interrupted people’s everyday lives, turning

each individual into “an island in the metropolis.” Individuals were forced to conduct many

of their jobs and studies online, a situation that resulted not only in short-term changes, but

stimulated a broader discussion about the nature of work and the different possibilities for the

dissemination of information. In the field of music education, the majority of nations and

regions chose online education to preserve the stability and continuation of education during

the standstill induced by COVID-19. Nevertheless, although online education has become an

essential part of teaching and learning, there is plenty of room for improvement. For example,



students’ sense of participation is frequently weak due to the lack of interaction, websites can

be monotonous and boring, delays caused by network communications reduce learning

efficiency, and the lack of sufficient learning data records makes it difficult to analyze and

evaluate the effects of learning. As soon as the concept of the “metaverse” appeared, it was

like a tsunami wave, causing heated discussions across various platforms. With the support of

emerging technologies, such as virtual reality, 5G, blockchain, the Internet of Things,

artificial intelligence, and cloud computing, can the metaverse lead education into a new

network era?

Futurist Luke Shabro defines the metaverse as “a fuzzy, digitally hybrid reality with

irreplaceable and infinite projects and roles, a cyberspace free from traditional physical

limitations and constraints.” (Hua & Huang, 2021) The Metaverse Development Research

Report 2020-2021, published by the New Media Research Center of Tsinghua University,

defines it as “a new virtual-real Internet application and social form resulting from the

integration of multiple new technologies, which closely integrates the virtual world with the

real world in terms of economic system, social system, and identity system, and allows each

user to make content production and world editing”. (Tsinghua University, 2021, p. XXX). As

recently as thirty years ago, the famous scholar Qian Xuesen had a vision of virtual reality

and the metaverse, even giving it the poetic name, “The Spiritual Realm.” Compared with

online education, the unique interactive, immersive, and participatory qualities of the



metaverse have the potential to resolve the aforementioned defects of online education, while

within the teaching context the metaverse can replicate the rich experiences between people

and objects. With the assistance of 5G technology, the low-latency network environment

satisfies learners’ desire for quality immersion, enhanced engagement, and learning

motivation in diverse learning scenarios, while with the help of Artificial Intelligence,

‘Cloud’ computing, and other technologies to plan knowledge content and utilize learning

resources, learners can be helped to build three-dimensional knowledge systems. With the

realization of more diverse, creative, and imaginative scenarios, the metaverse not only

creates a “new world” where learners are free to play, but all the participants are contributors

based on immersion, autonomy, and the co-creation of values. The metaverse’s ideological

core of “co-construction, co-creation, co-rule, and sharing” embodies the ecological,

pluralistic, and decentralized concepts pursued by postmodernism.

In the music teaching environment of the metaverse, the realistic and fully immersive

nature of virtual reality not only has the power to “reconstruct” the real world, but also to

build up creative teaching scenes according to the user’s independent imagination. Just as the

teaching environment is no longer homogeneous, online learning is no longer an imitation

and transfer of offline learning but instead an environment completely different from the real

world. In this new and distinctive reality, exploration of music knowledge is an “embodied

engagement” based on full perceptual stimulation. In this kind of open teaching environment,



learners’ perceptual experiences break through the boundaries of space and time, allowing the

exercise of any form of creative and innovative thinking. Moreover, the use of multimodal

learning resources blurs the boundaries between reality and the virtual world, so that the

processes of creation and learning are simultaneously the processes of building and

enrichment.

In addition to reshaping teaching scenarios and content, the teacher’s identity as the

dominant player will be reinterpreted. Firstly, each teacher in the virtual scenario will operate

as an avatar, and “the avatar’s characteristics will implicitly influence the user’s cognition,

attitude, and behavior”, while the flexibility and freedom of virtual avatars to intermingle

with various teaching scenarios will serve to better motivate learners. Secondly, virtual

teachers shaped by intelligent technologies will also have a place in tutoring activities,

significantly reducing the repetitive work of real teachers in terms of explaining knowledge,

supervising the effects of learning, and processing learner learning data in real-time. The

result of this “dual-teacher parallel” will be that the real teachers can focus more on content

design, scene construction, emotional communication, and other curriculum materials. In

addition, the inclusive and sharing nature of the metaverse creates value for the virtual world

by allowing everyone to use their expertise and opening up an era of “teachers for all” in

which everyone is given access to the learning resources they need. Learning from others in

this way will have the effect of diluting teachers’ absolute authority and building a



harmonious educational environment where teaching and learning co-exist.

This change in the role of the teacher will also bring about changes in the teaching and

learning process. The pursuit of knowledge in an interactive teaching and learning

environment becomes an “adventure”, an embodied experience that sees learners not as

passive recipients, but as active constructers to understand and apply information directly. It

is anticipated that exploratory, project-based, and game-based teaching models will become

the main forms of learning; in this scenario, the focus of the music education metaverse will

be on developing learners’ sensory stimulation, and helping them develop in a more holistic

way. The teaching environment of the metaverse not only provides students with a convenient

practice channel for solving real-world problems, but also brings about the subversion of

inherent cognition through a process of continuous investigation.

Enjoying music learning in the metaverse

Avoiding the “impossible triangle” of quality, affordability, and efficiency that represents one

of the main restrictions to the balanced distribution of education resources by changing the

educational scene and the presentation of rich knowledge, the metaverse also allows for

high-quality educational resources to be replicated, while simultaneously disseminating and

complementing the interactivity and practicability previously lacking in online education. In

the music metaverse, the boundaries of time and space are broken; global learning becomes



instantly attainable through the dramatic reduction of equipment costs and the continuous

enrichment of resources, while with the efficient transmission of 5G technology, 4K HD

presentation, and naked eye 3D technology, combined with various interactive means,

learners are no longer spectators in front of the screen but personally and actively involved in

various types of music learning and music performance activities. In this virtual world, access

to any music content not only becomes easy, but high-quality, low-cost music resources

provide more music-loving learners with opportunities to improve their abilities, in so doing

promoting the equitable development of music education. In addition, the “sharing and

building” environment provides a convenient and efficient platform for more capable and

talented music creators and performers to display their talents. The idea of “letting the people

with the ability to enhance others become the teacher”, advocated by Confucius thousands of

years ago, will be reflected in the metaverse.

In November 2021, the famous Canadian singer Justin Bieber held his first metaverse

concert on the virtual music platform ‘Wave’. Not only did it provide fans with a gorgeous

view of the performance, but the virtual image was also particularly vivid (See Figure 2). The

concert broke down many of the barriers between the singer and the audience by allowing the

latter to move to different corners of the scene and change the viewing angle. Although there

was not much interaction, the audience could use certain controls to customize their viewing

experience, while the high speed and low latency network allowed the singer’s real body and



the virtual image to be synchronized in real-time, allowing the audience to see the
performer’s every move. This scene has since been widely used in music teaching, enabling
learners to obtain implicit knowledge from multi-angle observation, build various scene
environments independently, and learn more about the areas of continuous display,

performance, and interaction.

Figure 2 The singer Justin Bieber performs via the virtual music platform, ‘Wave’

In the 2022 Jiangsu TV New Year’s Eve concert, the appearance of the virtual persona

Deng Lijun! generated lots of buzz (See Figure 3).

! Deng Lijun (1953-1995), one of the representative Chinese female singers in the 1970s and 1980s.



Figure 3 Virtual persona Deng Lijun appearing on Jiangsu TV's New Year Concert’

She can interact and talk as if she were a real person and sing the classic songs of the past
exquisitely. The emergence of avatars in the metaverse not only replaces people as a means of
completing the infrastructure, but also makes it possible to create a variety of them according
to personal preferences. In the future metaverse of music education, avatars can serve as
companions, learning assistants, and “human libraries”, with a solid knowledge base to solve
all kinds of problems faced by learners at any given time, in the process freeing teachers from
the repetitive and mechanical tasks of teaching activities and allowing them to shift their
focus to better motivating learners and designing new, high-quality and compelling content.

In addition to changing the traditional music teaching model, information and images in
the metaverse environment will be integrated more appropriately in order to meet the

demands of different types of knowledge. Theoretical knowledge that previously required the



deliberate memorization of facts will be carried out in interactive scenarios through dialogue,

interaction, and game activities, while the associated tacit knowledge can be experienced

through task-based and breakthrough learning modes. Inner meanings and specific details of

different types of knowledge and skills can be experienced through repeated challenges.

Regarding practice and creative content, realistic scenarios can be projected into virtual

environments, or new scenarios generated based on extensive data analysis to match students’

learning preferences. For example, the ‘Electronauts’ music experience software developed

by Survios, a game developer, can meet the various needs of creators through the real-time

adjustment of parameters in order to obtain different auditory and visual effects. ‘Foldit’ is an

experimental video game developed by the University of Washington. In 2011, ‘Foldit’

presented its users with a mission to find the protein structure needed to treat the AIDS virus,

a problem that had plagued researchers for ten years; it was solved successfully within ten

days by 60,000 players. In just the same way, future-oriented music teaching scenarios could

well see participants from different backgrounds taking part in problem-solving processes

together, and applying the results to the real world. Breaking down the boundaries and

moving towards the integration of the virtual and the real in this way can result in a better and

more just society for everyone.

Many of the existing rules will no longer apply in future music learning. Instead, new

musical knowledge and experiences will be created through conversation, play, challenges,



and collaboration, and music learning will be more participatory, autonomous, and creative.

The diversity and inclusiveness of music education in the metaverse will also encourage

participants to be more open to self-realization in different contexts.

Conclusions

The French literary scholar, Flaubert, once said, “The further we go, the more art becomes

scientific, and at the same time, the more science becomes artistic, the more the two part from

the foothills and reunite at the summit”. As the generation most deeply affected by

technological changes, we should think about the future and face the current metaverse craze

rationally and objectively. As music learners and teachers, we need to see it as an extension of

the real world, not as a fantasy ‘utopia’ with technological support. Building the metaverse is

a long-term commitment. Nevertheless, difficult as the journey may be, only sustained action

can lead us to the destination. The future will undoubtedly usher in its own unique

developments, enriching people’s music-learning lives in ways that are unimagined at present.

The trumpet of the metaverse has been sounded. We stand on the threshold of a significant

new cra.
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Abstract

This study aims to investigate whether the flexible-learning approach may or may not foster
student engagement in learning music history at the tertiary level. This approach provides
students with a certain degree of autonomy in terms of deciding what to learn and how that
learning should be assessed. Hence, it is highly learner-centred and deemed effective in
cultivating students’ learning interests. The flexible-learning approach has received global
attention in recent years, particularly in Europe, where both policymakers and teachers in
higher education have borrowed it for the purposes of curriculum planning and course design.
To determine the impact of the flexible-learning approach on music history education, this
study employed a retrospective post-pre survey in order to measure students’ learning
engagement. The results demonstrate that a flexible-learning approach can effectively enhance
students’ motivation in learning, implying that a single music history course does not need to
stick to the traditional linear design, but should provide multiple trajectories for students to

learn according to their interests and abilities.

Key words

flexible learning, music history, post-pre survey, retrospective evaluation, higher

education



Introduction

Studying music history is essential for music students at the higher education level. However,
mere lecturing can be boring. Various pedagogies have been developed as a means of
enhancing students’ engagement in learning. For example, Scarnati & Garcia (2008) adopted
the “reverse chronological sequence” approach for jazz music history and theory education:
allowing the students, as a first step, to learn from their favourite musical genres, succeeded in
arousing their interests. Niren (2014) used a role-playing game, in which students portrayed
various composers, in order to motivate them to learn the style and development of
nineteenth-century Romantic programme music. This teaching approach had a great impact on
the students, the participants returning to the school several years after graduation to tell the
teacher that they had never forgotten the composers they had acted. Strandberg (2017)
recommended the active learning approach for music history education, letting her students
decide the repertoire of a concert, arranging the musical pieces, and writing the programme
notes. She believed that students benefited from understanding the style and historical
background of the pieces that they had investigated and analysed. Similarly, Rachlin (2017)
found the active learning approach helpful, explaining that when students were looking for the
necessary information, they could learn more efficiently by being directly involved. In short,

“the more digging you do, the more appreciation you come away with for a particular subject”
(p. 46).

Some researchers have suggested utilising computer technology to improve teaching and

learning efficacy. Folio & Kreinberg (2009) discussed how they enhanced the quality of music



history education through the computer-mediated collaborative learning approach. In their
project, they assigned a reading assignment to their students. After reading, the students
worked together in small groups to respond to five open-ended questions through ‘Blackboard’,
the authors stating that “students thought deeply about what they had learned through this type
of assignment” (p. 169). Gomes et al. (2016) adopted augmented reality (AR) technology to
motivate students to learn twentieth-century music history, allowing the participants to access
the AR learning content using a specially designed mobile application. Moreover, Neo et al.
(2011) developed a computer programme to create a virtual learning environment to motivate

students to learn jazz music history.

Perhaps not surprisingly, fostering students’ motivation and enhancing their engagement
in history education is an issue in other subject areas. To improve teaching effectiveness, Hicks
et al. (2004) suggested training students like professional historians and equipping them with
fundamental skills, including chronological thinking, historical analysis of cause and effect,
discussion, debate, and persuasive writing. Julien et al. (2018) helped students learn labour
history through social media platforms, the students investigating and reporting a self-selected
historical event and sharing their findings on social media platforms, where peers could act as
key stakeholders and interact with each other. Agus & Nara Setya (2017) advocated a more
scientific approach, called hypnoteaching, which combines “quantum learning, accelerated

learning, power teaching, neuro-linguistic programming, and hypnosis” (p. 4).

All of these teaching methods and approaches have one thing in common. They address

students’ study and professional development needs by creating a learner-centred environment,



in which students act as active participants to construct the necessary knowledge and skills

effectively (Lee & Branch, 2018).

Rationale of the Research

The flexible-learning approach

In recent years, I have been experimenting with the flexible-learning approach in order to
enhance student engagement in learning. The flexible-learning method provides some degree
of autonomy for students to determine what to learn (Collins & Moonen, 2001; Taylor &
Joughin, 1997) and how to assess that learning (Wanner & Palmer, 2015). Given that it also
transforms the teacher into a facilitator who encourages quality communication and interaction
among students (Bostock, 2018), it is considered to be an approach that teachers and
researchers in many areas can use to cultivate students’ learning interests. For example, Lewis
(1994) documented how a mathematics teacher adopted the flexible-learning approach in his
undergraduate vector calculus course. His students were permitted to finish any learning
materials and determine their study route based on their preferences, with class tests at specific
times providing the necessary checkpoints for students to adjust their learning pace. Cornelius
et al. (2011) detailed the flexible-learning approach in their Teaching Qualification (Further
Education) programme. Students needed to finish a set of activities in which they had the
choice of working either individually or in small groups. Furthermore, Irvine & Cossham

(2011) reported how they improved the teaching efficacy in their Library and Information



Study undergraduate programme, whereby students could access the online learning resources

and decide what, where, and when to learn.

At The Education University of Hong Kong (EAUHK), I teach a history course, MUS2250
Traditions and Practices of Music I, for the Bachelor of Arts in Creative Arts and Culture as
part of a Co-terminal double degree programme. This course is compulsory for Year 1 students
in the first semester. Most of them have just completed their senior secondary school education,
while others are music graduates or have transferred from an associate degree or a higher
diploma programme from other tertiary institutions. The 39-hour course aims to discuss the
development of traditional Western music from the Ancient Greek period to the contemporary,
21% century. It is therefore a challenge to cater to the individual study needs of students with
diverse musical backgrounds and mixed abilities, while simultaneously aiming to cover a wide
range of musical styles. As a result, the course presents an ideal opportunity to let students

decide (to some extent) what to learn with respect to their interests and abilities.

Figure 1 shows the generic structure I have designed for this course. After a main topic,
several optional sub-topics are available, followed by a formative assessment to consolidate
students’ understanding at the end of each topic block. This process repeats until a summative

assessment concludes the whole course.



Figure 1 The generic structure of the MUS2250 Traditions and Practices of Music I course

Figure 2 provides the alternative design of a topic block. For example, the instructor can
deliver the optional sub-topics twice in a row or split the main topic into two parts and put the
flexible-learning content between them. Moreover, the main topic can function as a

self-sustained block without any optional sub-topics.

Figure 2 Alternative topic block design

Although this planning means that in theory the flexible-learning content can be delivered

in different weeks, in practice he course takes longer to complete, an arrangement that is not



ideal. Might it be possible to deliver the various sub-topics simultaneously in a way that is both
cost-effective and time-efficient (Wild, 1994)? The magic of Information and Communication
Technology reveals that the solution is actually quite simple. For example, Jackson (2020)
investigated how the application of ‘WhatsApp’ might facilitate the process in a flexible
learning environment. He concluded that ‘WhatsApp’ worked well in terms of fostering
students’ engagement in learning, while simultaneously enhancing interaction and discussion
among teachers and students. The major advantage of using this app over a common Learning
Management System, such as ‘Moodle’ and ‘Blackboard’, is that it is free to use for all parties,

including the institute, the teachers, and the students.

Figure 3 is the course design of MUS2250 Traditions and Practices of Music I. The main
topics occupy the middle line. There are a total of 13 of these, of which six consist of optional
sub-topics. For example, after studying “The rise of humanism: the society in the Renaissance
period”, a student may choose “Renaissance instrumental music”, “The Catholic tradition:
Palestrina — The Prince of Music”, or “The Religious Reformation and early Protestant Church
music”. The optional sub-topics either follow on top of or fall under the mainstream to indicate
the different pathways towards the main “vocal / church music trend” and “instrumental music
trend” topics. However, there are no restrictions limiting students to stick to a particular pattern.

The only selection criteria are their own study needs and interests.



Figure 3 Course design for MUS2250 Traditions and Practices of Music I

In order to deliver different sub-topics simultaneously, the study materials and
pre-recorded lecture videos were uploaded to ‘Moodle’ for students to access during the
lessons. While the students were engaged with learning with the online materials, I supported
them individually from the computer when they needed help. In order to assist with the
consolidation of students’ understanding after each topic block, they were required to complete
an online multiple-choice quiz, which was customised based on their choice of sub-topics. The
‘Moodle’ grading system helped monitor student learning progress by taking records and
analysing the quiz results. Finally, a course essay — also personalised with regard to students’

learning interests — concluded the whole course as the summative assessment.

Research Questions

The above information and background led to the following research questions guiding the

study:
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¢ Can the flexible learning approach significantly enhance student engagement in learning

music history?

e What other implications of the flexible-learning approach can we find in music history

education at higher institutions?

Methodology

Definition of student engagement

To answer these two questions, we first need to define the meaning of “student engagement”
and know how to measure it. O’Donnell & Reschly (2020) describe student engagement as a
meta-construct containing three components in the form of behavioural, cognitive, and
emotional engagement (Appleton et al., 2006, 2008; Reschly et al., 2014). Behavioural
engagement is students’ effort and persistence in learning (Birch & Ladd, 1997; Finn et al.,
1995; Skinner & Belmont, 1993). Spending extra time learning and actively pursuing
comprehensive knowledge outside class are examples of high behavioural engagement.
Cognitive engagement means the value of striving for knowledge (Brophy, 1987; Newmann et
al., 1992), e.g., students believing that what they have learned is essential to their professional
and career development. Emotional engagement means students’ reactions, such as finding
pleasure in learning (Connell & Wellborn, 1991; Skinner & Belmont, 1993). For instance,

students tend to enjoy listening to music they learn in class when they are emotionally engaged.
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Research (Fredricks et al., 2004; O’Donnell & Reschly, 2020) tells us that it is possible to

measure all three factors simply by conducting student self-evaluation.

The retrospective post-pre self-evaluation survey

To assess the degree to which the flexible-learning approach could enhance student
engagement in my history course, I used a retrospective post-pre self-evaluation survey to
measure changes in behavioural, cognitive, and emotional engagement. This post-pre approach
stresses the changes in students’ attitudes, knowledge, or skills regarding their perspectives
(Hiebert et al., 2011), measuring the metamorphosis by comparing the extent of these attributes
at the beginning and at the end of a learning process (Kanevsky, 2016). In the conventional
pre-post procedure, the pre-test and post-test occur separately at a course’s commencement and
completion. However, even with noticeable improvement, the student may still rate themselves
lower in the post-test because of a different standard of measurement after gaining the learning
experience (Hiebert & Magnusson, 2014). The retrospective post-pre approach aims to avoid
this inconsistency by putting the pre-test and post-test together at the end of the course so as to

describe the actual changes more accurately (Bhanji et al., 2012).

Despite the criticism of subject bias (Nimon, 2014; Nimon et al., 2011), retrospective
post-pre evaluation is highly regarded as a potentially effective tool for acquiring usable
evidence of student learning (Coulter, 2012). Over the course of the past ten years, an
increasing number of studies have adopted this approach in order to investigate student
perspectives in learning. For example, Kanevsky et al. (2014) employed this tool to assess

students’ improvement after a two-year graduate diploma programme. Similarly, Stacey et al.
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(2015) measured the impact of training on nurses’ satisfaction using this evaluation method.

Furthermore, Chen and O’Neill (2020) made use of this approach to measure changes in

student engagement in a computer-mediated music composition activity. For this study, I came

up with three descriptive statements in terms of students’ behavioural, cognitive, and

emotional engagement for every topic block listed in Table 1.

Table 1 Title of the main topics and optional sub-topics

Topic Block Title of the main topic Optional sub-topics
Topic 1 Search the origin of music: The Ancient Greek — —
period
Topic 2 The influence of the Church in the Medieval -
period
Topic 3 The rise of humanism: The society in the a. The Catholic tradition: Palestrina — the Prince
Renaissance period
of Music
b. The Religious Reformation and the early
Protestant Church music
c. The Renaissance musical instruments and
instrumental music
Topic 4 Baroque ascension a. Baroque vocal music
b. Baroque musical instruments and instrumental
music
Topic 5 J. S. Bach: The Father of Music -
Topic 6 A new era began: The Classical period a. The myth and mystery of W. A. Mozart
b. Beethoven fever: His contribution and
influence
Topic 7 The peak of human creativity: Romanticism -
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Topic Block Title of the main topic Optional sub-topics
Topic 8 Case studies of Western musical culture in Hong Attending a selected concert
Kong
b. Attending a Catholic Mass
Topic 9 Overview of small-scaled genres a. The development of songs
b. The development of keyboard music
c. The development of chamber music
Topic 10 Breaking through: The new concept of sounds -
and tonality
Topic 11 Electronic music and Musique Concréte -
Topic 12 Extreme order and complexity vs extreme chaos —
and anti-complexity
Topic 13 Towards Transcendent

a. Neo-tonal and spiritual

b. Atonal and rational

Survey design

With regard to the design of the survey, the following descriptive statements guided students

within each of the three forms of engagement. Participants were required to evaluate

themselves for each topic block using a five-point Likert scale (0-4).

Behavioural engagement

I spend time reading about the information and listening to [music of the main topic and the

chosen sub-topic(s), if applicable].

Strongly > Strongly
Disagree Agree
1 2 3 4 5

Before taking the course

After taking the course
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Understanding [music of the main topic and the chosen sub-topic(s), if applicable] is essential

to my music study.

Strongly » Strongly
Disagree Agree
1 5
Before taking the course
After taking the course
Emotional engagement
I love listening to [music of the main topic and the chosen sub-topic if applicable].
Strongly > Strongly
Disagree Agree
1 5

Before taking the course

After taking the course

Results and Analysis

The data gathering process took place in the 2021-22 academic year, and the students took the

post-pre survey on December 8, 2021, the date of the last lesson of the course. Due to

suspension of the school caused by inclement weather, the lesson for Topic 9, “Overview of

small-scaled genres”, and the related optional sub-topics, were cancelled. Table 2 shows the

results of the survey.



Table 2 Results of the survey

n=35 Difference
Response rate = 92.11% between Effect size
Cronbach’s alpha = 0.955 1 2 3 4 5 Mean  SD the means t )4 (Cohen’s d)
Behavioural ﬁfst 1(2) 12 1; (7) (1) ;:(8)(3) g:gg 123 747 <0001 172
Topic 1 Cognitive ﬁfst (5) li’ }2 12 ‘1‘ ;23 (1):(7)3 103 659 <0001  1.14
Emotional gfst 51; 1; i; 1‘; i i:gg é:gg 094 543 <0001  1.00
Behavioural gfst 12 1? 12 1(3) g i:gg g:gé 103 638 <0001  1.09
Topic 2 Cognitive gfst (7) g ig 1471 ? i:gi é:g 109 618 <0001 1.5
Emotional gfst ? li Ll‘ : 2 2 i:ig g:gg 097 511 <0001  1.03
Behavioural ;rfst ? li ig li (3) i:ig g:g? 120 600 <0001 130
Topic 3 Cognitive Effst g 1 ; 12 13 ‘6) g:gg é:gg 103 497 <0001 107
Emotional Effst (5) g }‘2‘ 1? ; g:g? (1):% 0.89 499 <0001 098
Behavioural Effst (6) Z ﬁ : 2 ; g:;g é:gg 109 602 <0001  1.14
Topic 4 Cognitive Effst g Z 3 ié g i:g(l) (1):;3 0.690 435 <0001 071
Emotional Effst (1) ; 1; ig ‘6) ;;‘7‘ g:gi 0.63 483 <0001 074
Behavioural Effst (5) ; 12 ;(7) é g:;g (1):;; 0.66 508  <0.001  0.69
Topic 5 Cognitive Effst (1) ? g ig - ; i:gg g::g 051 434 <0001 063
Emotional Effst (1) g 13 iz ; g:;é g:zg 049 436 <0001 053
Behavioural Effst 8 ? 12 ii 12 i:?; g:gg 0.54 393 <0001 064
Topic 6 Cognitive ﬁf)est g (2) 1 ; }i 12 431:3(3) 8:22 057 435 <0001 073
Emotional g)est g (2) lé ﬁ 13 i:gi g:gz 0.51 434 <0001  0.62
Behavioural g)est g f 13 : 2 }g iﬁ (1):2; 0.57 516 <0001 059
Topic 7 Cognitive g)est g (1) li }‘5‘ 12 i:gi 8:22 051 434 <0001  0.68
Emotional g)est g (2) 1; }i }g i:gg 8:2(1) 034 343 0002 041
Behavioural g)est g ; }2 2 i 5:32 }: (I)Z 049 436 <0001 044
Topic 8 Cognitive g)est g Z }g } ; é g:;g 8:;? 063 461 <0001 078
Emotional g)est (1) ;’ }‘2‘ 1? 18 g:;g (l):gg 049 387 <0001 049
Topic 9 The lesson was cancelled due to Typhoon no. 8 bad weather signal.
Behavioural g)est g L é 13 ; ; g;g }:(1)(1) 086 537 <0001 081
Topic 10 Cognitive g)est (2) 12 13 12 2 g:zg é:gg 080 476  <0.001  0.83
Emotional g;est ? li i; 13 ; iz‘z (l):gg 069 451 <0001  0.69
Behavioural g;est g } g 2 13 (1) ;:éz (1):33 063 441 <0001  0.65
Topic 11 Cognitive g;est ? z ii 13 g i:gg g:g? 054 363 <0001 057
Emotional g;est i 2 ig 1? } ﬁj;‘i }:8}1 054 309 0004 053
Behavioural g;est li }‘1‘ 12 ; ; ;:22 (1):3(7) 066 536 <0001 067
Topie 12 onitive g)est 12 1; 1; Z 41‘ ;:; }:(1)2 077 442 <0001  0.70
Emotional __ Pre- 7 16 8 2 2 231 105 071 442 <0001 066

15
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n=235 Difference
Response rate = 92.11% between Effect size
Cronbach’s alpha = 0.955 1 2 3 4 5 Mean  SD the means t P (Cohen’s d)
- Post 3 8 13 7 4 303 112
Behavioural g?st 12 i Z 13 51; (1) ;:23 g:g? 074 435 <0001  0.83
Topic 13 Cognitive g?st ; 12 1(2) 1? 2 ;:‘2‘2 i:g; 086 466  <0.001  0.83
Emotional g?st § 1(7) 12 ‘7‘ (1) ;ég g:gf 069 488 <0001 075

There were 38 students in the class, 35 of whom returned the questionnaire (N = 35;
response rate = 92.11%). The alpha coefficient was 0.955, revealing a high level of internal
consistency. The mean scores of the pre- and pro-test of all three factors of every topic were
calculated, along with the standard deviations, in order to determine the data dispersion. The
differences between the mean scores of the pre- and pro-test measured the extent to which
student attitudes had changed. The results were larger than 0.0, indicating that positive growth
occurred in all items after the course. With the exception of emotional engagement in Topic 7,
all items changed significantly, with an increasing rate higher than, or near, 0.5. Some items,
including all attributes in Topic 1, Topic 2, and Topic 3, as well as the behavioural engagement

of Topic 4, even resulted in an intensively increasing rate larger than, or near, 1.0.

I also performed paired sample t-tests to compare the means of the pre- and post-test
values of all the items. The #-value of every item in Topic 5 was consistently large (ranging
from 3.09 to 7.47). At the same time, the two-tailed p-value remained extremely small (<0.001
in most cases), proving that the results were statistically significant. In addition, the effect size
(Cohen’s d) provides further evidence demonstrating the extent of the growth. Nineteen items
recorded a medium value of >0.5, including the cognitive and emotional engagement of Topic

4, the behavioural and cognitive engagement of Topic 7, the cognitive engagement of Topic 8,
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and the emotional engagements of Topic 10 and Topic 13, as well as all the attributes of Topics
5,6, 11 and 12. Fourteen items, including all the attributes of Topics 1, 2 and 3, the behavioural
engagement of Topic 4, and the behavioural and cognitive engagement of Topic 10, as well as
the behavioural and cognitive engagements of Topic 13, recorded a high value of >0.8. Only
the emotional engagement of Topic 7, as well as the behavioural and emotional engagements of

Topic 8, demonstrated relatively lower, but still substantial, values.

Accordingly, significant improvement occurred after the course across all items, apart
from emotional engagement in Topic 7. This exceptional case resulted in the least extent of
positive growth (0.34), the second weakest but still vital -value (3.43), a relatively higher
p-value (0.002), and the lowest Cohen’s d (0.41). While implying that this attribute revealed
the most trivial growth among the students, it should also be noted that a very high pre-test
mean value of 2.86 was recorded for this attribute. As the highest in the course, it may have

proved too difficult to garner any further improvement.

Table 3 lists the course average means and their differences in order to discuss the overall
impact of the flexible-learning approach. Statistical significance analysis is unnecessary here
because the course ratings cannot be insignificant when all the individual topic ratings are

already statistically significant.

Table 3 Course average ratings

Mean Difference between means
Pre- 2.53
Behavioural 0.81
Post- 3.34
Pre- 2.98
Cognitive 0.75
Post- 3.73

Emotional Pre- 290 0.66
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Post- 3.55

Behavioural engagement started with the lowest pre-test mean value of 2.53, but jumped
the most significantly (by 0.81) to reach 3.34 in the post-test, indicating that students’
behavioural engagement changed from slightly disagreeing to slightly agreeing. On the other
hand, cognitive engagement scored the highest mean value in both the pre- and post-test scores
among all three aspects, with ratings of 2.98 and 3.73, respectively. The growth was 0.75,
which is medium-high, meaning that the students, who were initially at a “Neutral” level in
terms of their cognitive engagement, had strengthened by the end of the course to the level of
“Agree”. Lastly, emotional engagement achieved the second-highest pre-test mean value of
2.90. With the smallest, but still strong, increase of 0.66, this attribute rose to the

second-highest post-test mean value with 3.55., demonstrating an observable improvement.

Conclusions and Implications

To summarise, students posted notable improvement gains in their behavioural, cognitive, and
emotional engagement factors in the course MUS2250 Traditions and Practices of Music I,
demonstrating in the process that the flexible-learning approach can enhance student

engagement in music history education at the tertiary level.

Two decades ago, the flexible-learning approach received serious critiques (D. T. Chen,
2003), some researchers finding the quality of its learning outcomes to be unsatisfactory (Bell

et al., 2001), while others questioned its cost-effectiveness (Ling et al., 2001). Positing
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different views, some researchers, such as Wild (1994) and Ratheswari (2018), had already
foreseen the power of technology and its potential to overcome the previously-identified
shortfalls. The flexible-learning approach now flourishes in higher education, especially in
Europe, in countries such as Austria (Unger & Zaussinger, 2018), Finland (Moitus et al., 2020)
and the United Kingdom (Brennan, 2021). In these locations, policymakers have brought the
idea of the flexible-learning approach into curriculum planning in order to foster students’
engagement and self-regulation. The flexibility of what, where, when, and how to learn
transcends into a flexible-learning path. On the one hand, this offers students maximum control
of their learning environment and routes. On the other, it promotes equity in education (Duarte

et al., 2016).

Some teachers in tertiary institutes provide multiple study routes for completion of a
single course, students being allowed to choose the best pathway to optimise their learning. For
example, Duarte et al. (2016) put the flexible contents between two fixed-content lessons.
After the first lesson, and before the next class, students were allowed to decide which learning
tasks they wanted to take and in what order they wished to complete them. Meanwhile, Ibafiez
et al. (2022) suggested a six-sequence design. Each sequence consisted of its own set of
worksheets, learning resources, and working tasks, students being given the freedom to select
and deselect a learning sequence at any time during the duration of the course. Similarly,
Rouhani et al. (2019) provided students with the flexibility to control their working progress
based on the six modules making up their course, allowing them to choose those topics which

were of most relevance to them.
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In the same way, my history course provides students with the flexibility to decide the best
study path to fit their learning needs. As such, a single music history course does not need to
stick to the traditional linear structure, but can instead provide students with multiple

trajectories based around their interests and abilities.
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Abstract

Reverberation is an audio effect used in music production affecting the audio spectrum, as

well as the timbre, of music. Technical ear training concerning the ways that reverberation

works on music samples is important, since in order to achieve the desired texture sound

engineers need to be able to perceive subtle audio changes. However, “dry” recordings, i.e.

those that lack reverberation, are not universally available for music production students for

the purposes of practice. In this paper, we propose a deep learning-based music

dereverberation method to generate de-reverbed music samples for technical ear training in

music production education. The experiment results show that based on various objective

evaluation metrics, the proposed method can effectively realize dereverberation compared to

other neural network-based methods.
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Introduction

Music production involves several workflow stages in the form of recording, mixing and

mastering (Reiss et al., 2019). Recording typically refers to the technique of using

microphones to collect the sounds of instruments, vocals, etc. to store into a media format.

Mixing concerns the balance of individual musical tracks in terms of a series of audio

features, including timbre and special location, while mastering deals with the final polish to

the mix before distribution. During the music production process, audio effects, defined as

“the controlled transformation of a sound typically based on some control parameters”

(Wilmering et al., 2020, p. 791), are crucial tools for forming music texture. According to

Wilmering et al. (2013), audio effects can be classified by their perceptual attributes as

loudness, duration and rhythm, pitch and harmony, space, and timbre or quality. The

“loudness” group can also contain audio effects (compressors, for example, possesses

parameters including thresholds, attack time, release time, and make-up), while the “space”

group includes reverberation, where pre-delay, reverb time, and wet constitute some of the

more familiar parameters.

Reverberation is an audio effect that is widely used in music production applications. It

affects the timbre of music and influences the perception of sound space (Zdlzer, 2011). In

this case, applying reverberation appropriately is essential in terms of creating the appropriate

timbral and spatial attributes. However, adding reverberation is about tuning a series of



parameters in order to control the audio transformation. Utilizing reverberation as a means of

reaching the ideal perceptual target requires critical listening during the music production

process, which means that sound engineers are required to make decisions on the setting of

reverberation parameters based on their perceptual judgements. These perceptual judgements

cover being aware of the indistinct musical discrepancies that exist when the parameters of

audio effects are modified. In this respect, training in recognizing these almost unnoticeable

changes is crucial for sound engineers. Consequently, the ability to understand how

reverberation works on the perception of audio relies on a high level of technical ear training.

Technical ear training and reverberation

In traditional music education, ear training is a necessary skill for music composition and

performance. In the field of music production, technical ear training is vital for work with

audio signals through an ability to discern audio features. Corey & Benson proposed that

technical ear training is a type of “perceptual learning focused on the timbral, dynamics and

spatial attributes of sound” (2016, p. 5), and as such is an integral element of music

production education.

Music production refers to the application of a series of technical tools to produce music.

In addition to possessing a deep understanding of the theoretical background of sound

production, sound engineers also need to be perceptually aware of music. In order to combine



the scientific and artistic contexts, critical listening skills, based on the subjective decisions of

sound engineers in response to what they hear, can serve as a bridge linking technical

knowledge and musical aesthetics. Specifically, the operations involved in music production,

including balancing the mix and adding audio effects, rely heavily on the ability to apply

listening skills to achieve the targeted texture by tuning a series of parameters on audio

software and hardware devices. A person without the necessary level of technical ear training

is not capable of differentiating the subtle details of sound. For example, hearing the

differences between quicker and slower attack times in a compressor as a precursor to making

a decision about the most suitable parameter is acritical listening skill frequently called upon

in music production. The ability to make judgements based on perceptual differences and

translate these into technical modifications as they relate to audio signals, thereby attaining

the required music production goals, is thus a requisite for every sound engineer. In this sense,

the practice of acquiring critical listening skills through technical ear training is an inevitable

and vital attribute.

1.1 Digital reverberation

With the introduction of digital technology has come the digitisation of audio effects for

contemporary music production. Digital Audio Effects (DAFx) are transformations that blend

audio signals, the modifications being conducted through a series of control parameters

(Chourdakis & Reiss, 2017). Reverberation refers to the reflections of the delayed and



attenuated copies of a direct sound (Zolzer, 2011); digital reverberation, as one of the DAFx,

is a room acoustics modelling technique in which the technology is used to mimic those

impulse responses. The responses are themselves divided into the direct sound, early

reflections, and late reflections. The direct sound is the original sound triggered in the room,

the reverberation occurring when the duplicates of the direct sound form as reflections.

Defined by the directivity of the original sound and the physical properties of the surfaces,

early reflections occur immediately after the sound event, while late reflections (perceived as

decaying sound) are actually closely related to echoes. Accordingly, by mimicking the

impulse responses in the room, digital reverberation, as adopted in music production, is able

to bring the modifications of spaciousness, depth, and distances to the music, in the process

creating different “environments”.

Technical ear training can be helpful for music production students as a means of

cultivating the ability to identify the changes brought about by reverberation. The learning

materials for this ear training demand an ample number of music samples with reverberation

effects (wet versions) and their corresponding dry recordings. However, it is unusual for the

music production industry to release wet and dry version recordings at the same time

(Martinez-Ramirez, 2022). Moreover, the recordings that are available are produced with

added reverberation, which has led to a lack of (public) dry recordings. The result from the

students’ point of view is that merely listening to the reverbed version of a piece of music



will not enable them to distinguish between, and pass judgement on, how reverberation works

and what kind of reverberation suits a particular style of music. For instance, the amount and

type of reverberation added to Baroque and Romantic pieces of music are likely to be very

different, partly because of the sonic environments and reflecting surfaces in architectural

buildings from these two very different historical eras. If the only accessible ear training

materials are produced music, students will have no idea how to properly add reverberation

after recording Baroque music, since they are unable to perceive the distance between

un-reverbed Baroque recordings and the corresponding wet versions. Conversely, for ethnic

music and instruments, dry and clean recordings for music production are more difficult to

obtain compared to wet and coloured versions, leading to a lack of familiarity with the

un-reverbed textures of individual instruments. The combination of the types of requirements

required for reverbed and un-reverbed audio samples and the challenges of finding ways to

remove reverberation effects in music in order to expand the number of learning materials for

technical ear training consequently provided the impetus for the deep learning methods

introduced within the design of neural networks outlined in this research project.

Existing deep learning methods

In recent years, neural networks have started to be introduced into audio applications.

Mimilakis et al. (2016) utilized deep neural networks and the short-time Fourier transform

(STFT) for the purposes of predicting a coefficient of dynamic range compression in music



mastering applications, while the dilated residual network (DRN) (Grachten, 2018) and the

convolutional neural network (CNN) (Ramirez & Reiss, 2018) have been applied to

equalization in audio production. Oord et al. (2016) and Jang et al. (2021) proposed

‘WaveNet’ and ‘UnivNet’, respectively, for generating raw audio from text. However, the

generative adversarial network (GAN) (Goodfellow et.al., 2020) has found the most favor

among researchers in the field of audio application. Su et al. (2020) introduced ‘HiFi-GAN’,

which combines ‘WaveNet’ and GAN for speech application, while Yamamoto et al. (2020)

designed ‘Parallel WaveGAN’ for text-to-speech via the adoption of ‘WaveNet’ and a

multi-resolution spectrogram. AlBadawy et al. (2022) proposed a neural vocoder which

converts the spectral representations of audio signals into the generation of high-fidelity

waveforms in real time. In an exception to the speech genre, GAN has also been utilized to

inverse the reverberation caused by the car environment (Pepe et al., 2020), while Kumar et

al. (2019) introduced ‘MelGAN’ for generating waveforms, including a synthesis of speech

and music.

However, music production education in terms of technical ear training has been ignored

by existing neural networks. The focus of this paper is on music dereverberation for the

purposes of expanding the amount of technical ear training materials, based on the

pre-existing condition that the construction of neural networks for music dereverberation can

be applied to the same deep learning methods used in speech. Since the deep learning training



process is closely related to the spectrogram of audio materials, the differences between the

frequency content of speech (used here to refer to the “standard” means of human vocal

communication based around a narrow spectrum range and less complexity in terms of

resonance compared to an individual’s singing voice) and music deserve to be highlighted.

However, the presence of important differences between speech and music brings its own set

of difficulties in terms of designing deep neural networks for music dereverberation.

Additionally, some of the difficulties associated with dereverberation also lie within unknown

acoustic environments and moving sources, both of which involve time-varying reverberation

effects (Nercessian & Lukin, 2019).

As a result, we propose a GAN-based model with a ‘UNet’ (Ronneberger et.al., 2015) to

achieve high-quality music dereverberation. First, the reverbed music samples are converted

to full-band Mel spectrograms (Stevens et al., 1937) as input to gain frequency information.

Then, a multi-scale ‘UNet’-based architecture is adopted to generate non-reverb Mel

spectrograms. Finally, a GAN-based vocoder (containing a generator with a series of

transposed convolutions that produce input-sized waveforms and a multi-period waveform

discriminator to grasp both spectral and temporal domain features) is designed to synthesize

fine-grained waveforms as the output.

Proposed method

Due to high temporal resolution and the dependencies of audio data, modeling raw audio is
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particularly challenging. Most current methods therefore adopt an indirect approach through

the modeling of a lower-resolution representation (Kumar et al., 2019) in order to reconstruct

high-resolution audio. Inspired by ‘UnivNet’ (Jang et al., 2021) and ‘U-Net’ (Ronneberger et

al., 2015), the overall architecture presented here contains two parts: a ‘UNet’-based

de-reverberator and a GAN-based neural vocoder, which contains a generator and a

discriminator. The model ‘learns’ from paired examples using mono reverbed and dry audio

samples. The block diagram of the proposed model is displayed in Figure 1.
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Figure 1 Block diagram of the proposed model

1.1 Architecture

‘UNet’ is widely used for image-to-image segmentation tasks (Ronneberger et al., 2015),

dereverberation tasks (Ernst et al., 2018; Wang & Wang, 2020), and audio source separation

tasks (Stoller et al., 2018). In this paper, we modify the ‘UNet’ structure for music

dereverberation tasks; specifically, the architecture is a symmetric encoder-decoder network

with skip connections which run on each encoder block and its mirror image between decoder
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blocks. As for the input data, we transfer the waveform to a Mel spectrogram rather than an

STFT to feed into the neural networks, since an STFT contains more data points and a Mel

spectrogram corresponds to human perceptions of sound, both of which facilitate the

generation of de-reverbed music. Compared to using raw audio waveforms, a Mel

spectrogram is easier to model and retains enough information to convert back to audio

(Kumar et al., 2019). All waveforms were resampled to 22.5kHz using an STFT with 1024

FFT components, 1024 sample Hann window lengths, and 0-12kHz Mel spectrograms with

80 bands. Input signals were normalized using the mean and variance of the entire training set.

The final output of the de-reverberator is the same size as the input in order to predict the

de-reverberated Mel spectrogram.

Directly applying a ‘UNet’-similar image-to-image architecture is hard to keep aligned

with human perceptions. In this case, GAN-based neural vocoders are successfully applied to

audio reconstruction tasks. Among them, ‘UnivNet’, one of the state-of-the-art neural

vocoders, absorbed the advantages of various vocoders and used full band Mel spectrograms

to obtain good speech reconstruction results. Consequently, this research adopted ‘UnivNet’

as the neural vocoder to conduct the music dereverberation tasks. The structure of the

generator is the same as ‘MelGAN’, which used a background noise as the input and

predicted the dry Mel spectrogram generated by the de-reverberator as the condition.

Additionally, the location-variable convolution (LVC) and a gated activation unit (GAU)
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were added and a multi-resolution spectrogram discriminator (MRSD) (Jang et al., 2021),
which employs a multi-spectrogram and a multi-period waveform discriminator to
differentiate dry recordings and generate audio samples, adopted. The converted multiple
spectrograms contain various temporal and spectral resolutions, while the multi-period

waveform enhances adversarial modeling in the temporal domain.

1.2 Training losses

For the de-reverberator, the mean square error (MSE) loss was used, while for the neural
vocoder, multi-resolution STFT loss (Yamamoto et al., 2020) as an auxiliary loss Laux, and the
commonly used least-squares GAN as the objective functions, were applied. The auxiliary loss
Laux combines the log STFT magnitude loss Lmag and spectral convergence loss L. To improve
the results, we added the MSE loss to the neural vocoder as another regularization term in order
to compare the differences between the de-reverberated audio samples and the dry audio

samples. All loss functions were defined as follows:

Ll..f_r;g E "I g-ll_
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Experiments

1.1 Datasets

The dry audio samples were downloaded from the Chinese Bamboo Flute (CBF) dataset

(Wang et al., 2019) and ‘The “Mixing Secrets” Free Multitrack Download Library’. The CBF

dataset is a collection of 20 dry recordings of four Chinese bamboo flute pieces. As for the

‘Mixing Secrets’ dataset, in order to make sure that the audio samples contained more

sustainable signals instead of silence as a means of facilitating the training process, multitrack

excerpts, as opposed to the full multitrack, were used. Within the excerpt multitrack, we

chose pop music and the dry recordings of songs from the multitrack, listening to every

sample carefully in order to filter out the tracks that lacked continuous content, e.g., silence

over three seconds, along with low-quality audio samples that included obvious artificial

audio effects, such as pitch modification and lower clarity or breathing noise. The music

samples were then cropped into blocks of three seconds each and the selected data separated

into a training set consisting of 2400 audio samples and a testing set containing 600 randomly

assigned audio pieces. Reverberation was added to the dry recordings via ‘Pedalboard’, a

Python library containing the functionality of adding a series of audio effects. The built-in

reverberation in ‘Pedalboard’, with parameters of a room size setting at 0.25, was adopted in

order to make paired reverberated audio samples.
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1.2 Evaluation metrics

In order to evaluate the performance of different models for dereverberation tasks, three

objective metrics (Frequency-Weighted Segmental Signal-to-Noise Ratio (FWSegSNR),

Log-Likelihood Ratio (LLR), and Signal to Distortion Ratio (SDR)) were employed.

FWSegSNR is widely used for evaluating dereverberation performance (Kinoshita et al.,

2016), defined as the average SNR ratio within a certain frequency band, the quality

increasing with the value. LLR (Hu & Loizou, 2007) is also a conventional metric based on

the LPC spectrum; suitable for the evaluation of reverberation effects, whereby those with

smaller values are regarded as being of a better quality. SDR (Févotte et al., 2005) is a

comprehensive index used to measure the sound quality of audio sources; the larger the value,

the better the performance.

Results

The models ‘MelGAN’, ‘Unet+MelGAN’ and ‘Unet+UnivNet-c32’ were prepared for

comparison. Since the original ‘MelGAN’ and ‘UnivNet’ act as neural vocoders, aimed at

converting the Mel spectrograms into waveforms rather than dereverberation tasks, we added

a cascade ‘UNet’ before them in order to realize the dereverberation. The cascade ‘UNet’

module took the Mel spectrogram of the reverbed audio as input to predict the dry Mel

spectrogram. At the same time, we used ‘MelGAN’ to undertake the dereverberation tasks

directly; this involved taking the Mel spectrogram of the reverbed sample as the input and
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predicting the dry audio waveforms directly. All models were based on the official

implementations and the relevant hyper-parameters following the reference configurations of

each one. To ensure stable sound quality, the consumption times were calculated on the same

platform and all deep learning-based models were trained on NVIDIA RTX3090 GPUs until

the loss tended to stabilize. The proposed model was trained with a batch size of 32 and an

AdamW optimizer (Loshchilov & Hutter, 2018), with B1 = 0.5, B2 = 0.9 and a 1e-4 learning

rate.

The results of the objective comparisons are summarized in Table 1. They show that

using ‘MelGAN’ to generate de-reverbered audio samples directly failed to obtain ideal

results, although it was the fastest model. By comparison, the neural network-based methods

using ‘UNet’ cascaded resulted in a similar performance, illustrating that an indirect model is

a requisite. The proposed method reaches the highest performance among the compared

models in all objective metrics, except for speed, which can be tolerated in the real scenarios.

Overall, the results demonstrate that the proposed method can realize high-quality music

dereverberation while almost staying in real time.

Table 1 Comparisons between different methods

Model Name FWSegSNR  LLR SDR Speed

‘MelGAN’ 6.57 1.03 7.80 177.51
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‘Unet + 9.09 0.51 9.17 142.86
MelGAN’

‘Unet + UnivNet” 10.58 0.44 9.14 118.11
Proposed Method  12.31 0.29 9.67 98.04

Note. The speed is calculated based on consumption time relative to real time.

Conclusions

In music production education, technical ear training is ineluctable when comparing

un-reverbed and reverbed music. Moreover, the lack of un-reverbed samples has resulted in

the obstacle of music production students failing to understand comprehensively how

reverberation works. In order to tackle this problem, while simultaneously expanding

un-reverbed music learning materials, this paper has proposed a GAN-based model to

generate real time and high quality dereverberation music. The results of the different

evaluation metrics indicate that our method is more capable of realizing music

dereverberation compared to other neural network-based methods. Additionally, this

implementation can be extended to other audio effects, such as delay, in the process exploring

audio transformations as they pertain to technical ear training. Future explorations will

include more universal, reality-sited dereverberation models based on unparalleled data,

together with the extension of the applications to other audio effects in order to facilitate
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technical ear training within music production education.
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Abstract

In recent years, there has been a surge in the development possibilities of ethnic
vocal music performances and higher education teaching within the context of online
education. The authors conducted a comprehensive investigation, taking into account
the mixed drawbacks of conventional online education, in order to assess the current
state of Internet technology development, a process leading to the development of a
systematic model for summarizing the teaching system. In order to create a
standardized model that integrates performance practice, teaching methods, and
feedback mechanisms, the results of a statistical questionnaire survey conducted with
1657 individuals in the field of music in China were analyzed, as well as 22 Master’s
degree students in the Department of Ethnic Vocal Music at the Shenyang
Conservatory of Music. The teaching mode is an integrated design of artificial
intelligence, digital algorithm, vocal cord protection, vocal performance, applied
music psychology, and vocal music teaching method, that supports the
standardization and conscientization of teaching, as well as the visual display of
evaluation records. To sum up, this model uses digital equipment, automatic
management systems, and cyberspace as the carrier to naturally integrate national
vocal music with the network using its software and extensive database, integrate
resources in order to thoroughly improve teaching and performance practice,
establish a professional ethnic vocal music teaching system, and address the

drawbacks of online national vocal music teaching.
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Introduction

Artificial intelligence (AI) has been used in many different industries due to the rapid
expansion of the Internet. With its exceptional capacity for learning, Al has produced a large
number of incredible artworks and melodies, including piano playing, in a short period of
time (Civit et al., 2022). As a result of the multi-dimensional increase in the quality of
teaching and singing, as well as the evaluation of teachers’ instruction and the comprehension
of course material by students, ethnic vocal music singing and instruction have also benefited
from effective Al algorithms.

Modern online ethnic vocal music singing and instruction may be significantly improved
by utilizing the real features of artificial intelligence. For example, Al can swiftly adapt to the
performance and teaching environment by setting up an operating system that blends
simulation, computation, learning, practice, feedback, and improvement. The flexible use of
an offline teaching system, as discovered by Zhe (2021), is ideal for teaching vocal music in
colleges and universities. Online instruction, on the other hand, is a relatively recent
development that is still in the exploratory phase. The creation of a scientific, effective, and
long-lasting online teaching model that can ensure the delivery of the educational material
and even produce superior outcomes while utilizing resources sensibly (Wang, 2022) is thus

an important first step.



The most effective approach to the transfer of knowledge is face-to-face, and vocal
learning begins with imitation before moving on to secondary composition. Oral instruction,
on the other hand, is less successful within the framework of online learning since students
are unable to experience a genuine performance setting and are thus unable to completely
comprehend what the instructor is trying to convey (Herbert, 2007). An Al-based education
system thus offers advantages, such as the flexibility to study at any time and from any
location, the capacity to provide expert services, and the assurance that outcomes obtained

online can be reliably compared to those obtained offline (Lei, 2020).

The following research is presented in this paper:

(1) The teaching model, which supplements and adapts existing models, is based
principally on the development of Al and is intended for Chinese folk vocal singing (Wei et
al., 2022). This paradigm offers a strong basis for digitizing the instructional approach and
course material for folk vocal music courses at universities, making it possible to create a
“digital+” discipline and using it as a disciplinary instrument to support teaching and learning
(Zhang, 2023).

(2) Comments on, and developments of, the features that users want from online
teaching and learning tools, analyzing the opinions in a focused way. This feature involves
the flexible use of Al (Yan, 2022), as well as the creation of easy-to-use instructional models
for teachers and students.

(3) The development of particular concepts, the evaluation of findings from earlier

studies, and an assessment of the viability of the ideas put forward in this study (Yu et al.,



2023).

The next four parts of the paper outline the research that was done. The first part covers
the study’s history and its guiding principles. The educational model design is described in
the second part, together with outlining the prerequisites for performing and teaching folk
vocal singing in schools, as well as describing the teaching methodologies that may be used
for online delivery. It also explains the practical applications of vocal cord anatomy, music
psychology, and vocal cord protection (Henrich et al., 2011).

Questionnaire analysis lays the foundation for Al design by examining what people are
most interested in. The third part delves into the design concepts of artificial intelligence and
an introduction to computers, while the fourth part summarizes the essential content of the

text and introduces the teaching methods.

Related work
Since the development of the Internet, universities have experimented with different
forms of teaching aids. For example, with the help of multimedia technology, the use
of computers to produce class content, audio and video lectures, investigations into
digital science as a means of managing tasks, and the development of small programs
in chat software to assign homework (Webster, 2017), have all been explored.

In recent years, Al has made a splash in the arts, whether it be through conducting
automatic piano playing or else writing a perfectly good opera excerpt in three seconds.
In education, AI and the metaverse are also very much in the spotlight. As a result,

there are a variety of opportunities for development within the realm of ethnic vocal



singing and education.

Liu (2018) proposed the “twenty-four character formula” as the main design
principle for teaching ethnic vocal music singing. Adopting this method to divide the
teaching mode into dynamic, behavioral and cognitive modes, the voices of two tenors and
two sopranos, a collection of singing data from national vocal music, and some music data
from the piano and electric piano, were all collected as part of the research process. It was
decided that these data would serve as the foundation for Al analysis and its design, the aims
being to improve the audio and video quality of online instruction (Roads, 1985), examine
users’ vocal cord maintenance, and compare the collected audio data as the standard reference
for singing (Elghaish et al., 2022). On completion, it was hoped that Al could help teach
national vocal music singing using its algorithm and imitation capability.

Liu et al. (2021) developed a comparative study between control and
experimental groups based on the watch-summary-question (WSQ) vocal learning
assessment model (Hsia, 2022), while Valle et al. (2016) found peer assessment (PA)
to be a learning strategy that had the potential to engage students in knowledge
building and skill development through understanding teachers’ guidelines for
assessing, learning and reflecting on peers’ vocal practice. Aimed specifically at
studying the impact of WSQ-based mobile PA on students’ vocal skills and learning
perceptions, and founded on the hypothesis that utilizing electronic devices improves
students’ abilities to better evaluate their peers’ vocal technical abilities (while also
improving their own performance), vocal learning software was used to compare

WSQ-based mobile PA and conventional mobile PA by focusing on the five learning



units of vocal music (pitch accuracy, pitch centering, rhythm, expression or phrasing,
and timbre quality).

The goal of a more recent study (Liu, 2022) was to determine whether or not
mobile PA had any noticeable effect on students’ vocal performances and learning
attitudes, the ultimate aim being to guarantee that all students could engage emotionally,
behaviorally and cognitively. This article focuses on the research methods used in that study
while simultaneously using Al to design an effective and comprehensive vocal learning

model.

Chinese ethnic vocal singing and teaching

A key singing concept for students majoring in ethnic vocal music is, “The articulation are
driven by the cavity, enunciation can be driven by voice, then voice and prosody combination,
and the voice is clear and strong.” (Liu, 2021). Bel-canto perhaps comes closest in terms of
style, but the singing effect is more natural than that of Chinese folk music, which favors
“overtones” and whose timbre is more pronounced. Users’ vocal cords are subjected to the
collection of stroboscopic, perceptual, acoustic, and aerodynamic data in order to prevent
vocal nodules (Fu et al., 2015).

Liu’s “twenty-four character formula” stipulates that ethnic vocal music demands
concurrent training in voice, singing exercises, pitch, and rhythm adjustments (Luo et al.,
2020), underscoring the necessity for features such as automatic accompaniment. Moreover,
it 1s crucial to extract noise based on the natural singing voice’s vibration frequency and

evaluate its potential impact on vocal cord health. The primary challenge in performing



national vocal music lies in conveying “emotion”. A variety of these, including “nationality,
patriotism, love, labor, motivation, and positivity” (Liu, 2022), are integral to the genre,
meaning that different song themes require specific, adept guidance in order to bring certain

nuances to the fore.

Acoustic analysis and vocal cord protection

Breathing is very important for vocal cord protection (Valley, 2010), and is the prerequisite
for vocal cord relaxation. In a study conducted by Hanyang University, Hwang et al. (2016)
documented the effectiveness of basic breathing exercises in restoring laryngeal resonance,
determining that during inhalation the strength of the breath and the correctness of breathing
form the basis for determining the self-maintenance of the laryngeal vocal cords.

The auxiliary function of Al for ethnic vocal music learners is to serve as a voice
pedagogue, defined as a teacher who has “scientific knowledge of the vocal mechanism as
well as how to apply current research and valid techniques to maximize the efficiency of the
voice” (Gutshall, 2006). The practical application of Al software in ethnic vocal music can
effectively guide the user towards the correct vocalization method and singing rhythm. In a
survey of the vocal cord structure of 376 college students, 20.75% of vocal music majors
suffered laryngeal damage due to excessive voice use and poor voice practice methods,
representing the largest source of laryngeal injury besides lesions. Among the symptoms of
laryngeal cavity discomfort, hoarseness, throat discomfort, and air leakage during singing

scored the highest proportions (Guo, 2006).



A mixed sample of 50 Chinese laryngeal cavities showed that through laryngoscope
monitoring, the pronunciation frequency ranged from low to high. The dynamic laryngoscope
automatic frequency measurement device showed that the frequency range was between 200
and 300HZ, and that low-frequency sounds increased the sliding degree of vocal cord mucosa
(Lu, 1995). It was also determined that low-frequency sound exercises can play a role in
vocal cord muscle massage.

“Glottal fry”, also called “vocal fry” or “creaky voice” (Plexico, 2017), has been
described as sounding similar to the “popping of corn” or a “motorboat engine” (Colton,
1996). Brought about by a low airflow rate related to the long-closed phase of the vocal fold
vibratory cycle (Blomgren, 1998), and existing as a separate phonational register lying below
the modal register on the frequency continuum (Hollien, 1968), it has a transparent feeling,
giving the sensation of particles that are very dense but within which the gaps can clearly be
distinguished. The texture is acceptable to the human ear and feels stimulating but not
uncomfortable. Pulse register phonation or strohbass (Appleman, 2005) is a frequently-used
exercise in ethnic vocal music that helps to rest the voice and restore singing function. It is
characterized by low frequency and low decibel vibrations to make the sounds. “Opening the
mouth wide” and “Grooving the tongue” simultaneously relax the entire facial musculature,
while the weak airflow from the abdomen impacts the closed vocal cords, causing them to
vibrate and produce a continuous bubbling sound (Guo, 2015).

The sound source tested the three processes of singing under fatigue, vocal fry recovery

and high-quality singing. (See Figure 1.)



Figure 1 Glottal fry data in Al application (Beta Version)

Vocal core and laryngeal cavity health monitoring are shown in Figure 2.

Figure 2 Vocal cord and laryngeal cavity health monitoring (Beta Version)

10
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Al can analyze the hoarseness, roughness and breathiness in the voices of ethnic vocal
music singers. In addition to the four standard acoustic parameters (Fo, Jitter, Shimmer, NNE),
two additional acoustic parameters suitable for ethnic vocal music singing voices can be
added: glottal spectrum frequency, and formant frequency perturbation (Huang, 2008). The
glottal spectrum slope is a measure of the singer’s voice signal in the high-frequency region
and a quantity of intensity difference in the low-frequency region, thereby accurately
monitoring the current voice state of the singer. Al also provides other exercises for vocal
cord relaxation, such as producing the voice more naturally; warm-up and cool-down voice;
and the relaxation of jaw and pharynx while producing nasal, vowel and humming sounds

(Hazlett, 2011).

Audio processing software for online courses

As the output device typically employed for online teaching, it is a common experience for
mobile phone users that the input voice is excessively loud. Liu et al. (2022) proposed a novel
time-warping approach for pitch correction: shape-aware dynamic time warping (SADTW),
which ameliorates the robustness of existing time-warping approaches, to synchronize the
amateur recording with the template pitch curve. In order to improve the clarity of ethnic
vocal singing on mobile devices, it is necessary to collect data on live vocals, musical
instruments, and environmental sounds, and then make the necessary adjustments. Normally,
when faced with mobile devices, the vocal effect will suffer a reduction in quality during the
transmission process, or even be covered by current and ambient sound. A bel-canto tenor, a

Chinese ethnic vocal tenor, a bel-canto soprano, and a Chinese ethnic vocal soprano were
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chosen as the four subjects to test their vocalization, examine their frequency of singing, and
record and examine their singing data using “AudioTool” APP as the recording tool. (See

Figure 3.)
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(Bel-canto tenor) (Ethnic vocal tenor) (Bel-canto soprano)

(Ethnic vocal soprano)  (Normal speech) (Ethnic vocal tenor scale

practicing with piano)

Figure 3 Vocal records on Hertz and dB SPL

Distinct sound data is presented in Table 1 for the easy understanding of each
singer’s performance. This information aids the Al in tailoring the sound-carrying

capacity of mobile devices to match the singer’s current situation.



Table 1 Sound data of individual singers

Gender Age Vocal Part Pitch Herz Decibel Result
Name

Male 23 Bel-canto tenor G5 479HZ 75dB High dB

SPL,Low

HZ,Voice Sound

output is normal

Male 23 Ethnic Vocal G5 511HZ 64dB Low dB

Tenor SPL,High

HZ,Voice Sound

output disappears

Female 23 Bel-canto A5 698HZ 73dB High dB

soprano SPL,Low

HZ,Voice Sound

output is normal




Female 23 Ethnic vocal A5 783HZ 70dB Low dB

soprano SPL.High

HZ,Voice Sound

output disappears

Piano C4 440HZ 54dB When the chord

above A5 is

reached, the

sound becomes

weaker

Normal talk 390HZ 31dB The sound does

not disappear

As can be seen, the online teaching software must modify voice input and output in

keeping with the high decibel capacity of the ethnic vocal tenor and soprano, and the piano’s



sound amplitude above A5 (Chandna et al., 2020). By adjusting this fundamental setting, it is

possible to guarantee that the folk song’s high voice will be adequately transmitted

throughout the online lesson, while also depending on AI’s control and management to

analyze the audio and make the necessary dynamic modifications. Such problems can be

solved with a system capable of transmitting a low-bandwidth text / control stream over a

network, or a similarly low-data-rate channel which facilitates the rendering of spoken or

sung text at the receiving end of the transmission channel (Cook, 1993). Finally, the human

voice, environmental sound and musical instrument sound data is transmitted to the device.

After Al calculations, the device adjusts the input and the priority of the output sound data, so

as to present the human voice completely and clearly.

The application of vocal psychology

Research has demonstrated that the importance value of vocal technology recognition

increases with the level of improvement of psychological resources (Zhang, 2022). Some

degree of harm can be done to the quality of a performance when pupils experience anxiety

while singing, such as a rapid heartbeat, increased blood pressure, quick and shallow

breathing, and dry mouth (Spahn, 2015), so teaching effectiveness needs to be optimized by

ensuring that individuals are as emotionally “stable” as possible.



Information obtained via online instruction demonstrates the importance of motivation,

encouragement, and the desire to study (Theiler & Lippman, 1995). Anxiety may be

successfully managed within the context of the ethnic vocal performance process using slight,

focused relaxation. During the 2022-2023 school year, the Shenyang Conservatory of Music’s

second-year graduate students used a combination of online and face-to-face engagement as

part of their completion of a professional course in national voice music. The provide courses

tuition in ethnic vocal music singing, including stage performance, opera, and national vocal

music theory.

Under the author’s guidance, 22 students convened to discuss how to address stage

singing anxiety following the final national vocal performance examination. Of the

participants, 17 expressed the view that, “Adaptability is crucial in mitigating anxiety related

to stage performances.” According to Zakaria (2013), the concept of “adaptability” not only

bolsters self-confidence through an understanding of, and adjustment to, the song itself, but

also extends to acclimating to the performance environment, keenly observing the audience’s

reactions and effectively appraising oneself psychologically, all of which ultimately

contribute to the cultivation of a positive mental state.

Continued cross-modal research will undoubtedly provide further insights into the

expressive aspects of vocal expression and music performance (Juslin, 2003). In the

meantime, we may draw the conclusion that ethnic vocal music performance and training



should be founded upon a psychological model that carefully takes into account various

factors, as shown in Figure 5.

Figure 5 Psychological model of national vocal music stage performance (Tang, XXX )

Questionnaire investigation

Online surveys were distributed as the main data collection component of the present study,

to be assessed based on predetermined criteria. While a total of 1,657 were completed, those

with response times of less than 30 seconds were excluded. This led to 1,243 valid surveys

being obtained, which translated to a successful recovery rate of 75%. According to the

formula used to calculate individual user satisfaction, the outcome reflects a high level of

satisfaction:



__ 100

8j = ;(X10) (1)
The basic information regarding the 1,243 survey participants, as derived from the
sample’s primary data, is outlined in Table 2. The participants’ ages range from 18 to 35, and
predominantly comprise undergraduate and Master’s degree holders (81.6% of the student
body), a demographic characterized by a high level of knowledge and a strong openness to

new concepts. Additionally, vocal music was the primary major for the majority of students.

Table 2 Basic information of the sample

User The content Quantity Percentage (%)
information
Age Over 18 915 86.5
Over 35 168 13.5
Identity Student 950 76.4
Teacher 293 23.6
Record of Junior college or below 125 10.1
formal Undergraduate 673 54.1
schooling Master’s degree 342 27.5

Doctoral degree 103 83



Major National vocal music 261 21

Bel-canto vocal music 245 19.7

Popular music 269 21.6

Music education,

Instrumental music

250 20.1
performance, Musicology,
Music therapy, etc.

Other major 218 17.5

According to Table 3, a significant majority of individuals engage in daily vocal practice

sessions lasting between one and three hours. This data reinforces the idea that most

individuals find this duration comfortable, as well as aligning with the initial advice provided

by the Al regarding recommended practice times. As a result, the author felt that recognizing

the frequency of daily training was of paramount importance in shaping a model for the

teaching and practice of ethnic vocal singing (LeBorgne, 2002).

Table 3 Analysis of the current situation

Sum of daily vocal training hours Frequency Percentage (%)

1 to 3 hours 875 70.4



Over 3 hours

368

29.6

In order to comprehend user intentions in terms of the employment of supplementary

software functionalities, and with the aim of establishing a blueprint for the development of

Al applications, the authors centered their attention on the “open throat vocalization™ app

developed by Beijing Xihang Technology Co., Ltd. This decision garnered strong

endorsement from the software users, as the results of the survey results shown in Table 4

indicate.

Table 4 Situational analysis on the use of the “open throat vocalization” app

Quantity Percentage (%)

User satisfaction Extremely satisfied 843 67.8
Very satisfied 162 13

Satisfied 148 11.9

So-so 28 2.3

Dissatisfied 62 5

Favorite function Music scale training 260 20.9
Intonation device 147 11.8




Following songs 196 15.8
Solfeggio & ear training 198 15.9
Breath practice 165 13.3
Virtual piano 72 5.8
Metronome 115 9.3
Another type 90 7.2
Would you like Yes 1067 85.8
to use the app
No 176 14.2
regularly?

The statistics reveal that most users are content with the software’s user-friendliness,

particularly favoring the “music scale training” feature. They also indicated a strong desire to

use it in the future, in so doing underscoring the potential for the refinement of vocal practice

software. The valuing of the incorporation of interactive elements and an expression of

willingness to integrate tools that can enhance voice training in the future are both considered

positive signs (Ng et al., 2013).

From an analysis of the data presented in Table 5, it is evident that users’ expectations

for each Al function are relatively consistent. Nevertheless, when viewed from a broader

perspective, there is a significant surge in expectations for Al development, especially with



regard to a demonstration of singing. As the most eagerly anticipated feature, this concept

aligns with the ongoing endeavor to enhance human-Al interaction, particularly through

advancements in human speech emotion recognition (Lawson, 2023).

Table 5 Expected value of Al

Response
What functions do you expect Number of percentage
from AI? cases (%)
1. Auto accompaniment 992 18.7
2. Course record 1095 20.6
3. Singing evaluation 1055 19.9
4. Suggestions for improvement 1062 20.0
5. Al singing demonstration 1104 20.8

Teaching modes based on Al

Teaching in the fourth Industrial Revolution will aim at different ways of integrating

advanced digital technologies into learning environments (Arel, 2010). Previous teaching

models have been limited by time and space, making it difficult to meet the needs of different



personalities. Using modern online educational technology to establish an efficient, fast and

user-friendly application system has become an essential trend (Ma, 2021) as the technical

basis of the “digital campus”. This study adopts the perspective of Al and information

technology within the online teaching environment to subdivide and expand the tasks of the

application scenarios in the teaching and personal learning of ethnic vocal music within

universities. When intelligent technology is applied to various tasks, data consumers, in the

form of students, teachers, and network platforms, can make more comprehensive and

efficient use of data information, improve the quality of classroom teaching, and cultivate

students’ music literacy.

In the field of music, the Al processing tasks are used mainly to identify and generate the

logic and theory of music creation through the objective modeling of data and algorithm in

the three main parts of music (Liang, 2022), performance (Li, 2021) and sound (Chen et al.,

2019). In the acoustic model, the modeling needs to obtain fundamental frequency

information, such as timbre (Pons et al., 2017), speaker information (Xue et al., 2021), pause

information (Martin et al., 2022), language information (Schulze-Forster et al., 2021), facial

features (Konstantinidis et al., 2018), breath control (Fukuda et al., 2018), sentiment analysis

(Abburi et al., 2016), and other features. For different styles of music, the algorithm needs to

analyze the composition and variation of the chords, rhythms, and instrumentation. Different

from ordinary speech processing, deep learning not only needs to ensure sound quality



(Bochner et al., 2022), but also needs to pay attention to sampling rate (Gao et al., 2022), as

well as continuity and fluency (Huang et al., 2022).

In the imitation and creation of songs, the characteristics of lyrics and melody can be

simulated by a large number of data and models, but the weak relationship between them

requires the strict monotony of tone and word pairing and connection (one-to-one to

many-to-many), which in turn requires the quality assurance of data and the strengthening of

prior knowledge. For example, if the tone of the lyrics is not consistent with the melody, the

problem of homophone confusion will occur. The ability of models to align too closely does

not create more diverse artistic music, especially in folk music (Savage et al., 2022). In fact,

when it comes to expressing the emotion of the music more vividly and strongly, the rthythm

of the lyrics and the melody are often exaggerated and over-dramatized. The melody

corresponding to important lyrics will be enhanced by emotion (BAO, 2021), so emotion

analysis needs to go beyond lyrics to incorporate melody and other factors. In the future, Al

will cooperate with human beings to complete music in the ways outlined above, rather than

replace their roles as artists (Feldman, 2017). As things currently stand, Al is widely used in

aesthetic music applications. If Al music creation is also to be regarded as an information tool

for producers, there are large-scale Al applications that can serve to promote the

dissemination of musical works and enhance audience experiences. For example, the music

recommendation system, as the mainstream personalized technology for audiences, can



expand the number of music platforms and enhance the experiences of returning users. The

combination of high quality and popular music platforms, in conjunction with the music

recommendation system technology, requires an effective combination of audio

characteristics, user interaction, user differences and commonalities, and user and platform

annotation under music works (Liu & Liu, 2020). As a media for digital music

communication, music platforms are more inclined to expand wusers’ listening

recommendations, thereby avoiding the “echo chamber” problem. At the same time, they also

need to pay attention to copyright issues in the process of music transmission. In personal

works, such as NFT digital products, privacy, security and other features need to be

guaranteed by blockchain technology (Zhao & O’Mahony, 2018). For the audience, Al also

requires research approaches that are multi-dimensional and multi-field.

Online education, as a teaching platform for universities in the information age, is

typically composed of cloud classrooms and electronic resources; as such, it has become

something of a mainstream teaching methodology, especially as a result of the pandemic. As

the basis of online education, the network communication environment, sited between and

where the devices of teachers and students are located, is crucial to ensuring the quality of

cloud-based classroom teaching and the usage experiences of teachers and students. The

cloud-based classroom should ensure a low-delay, highly reliable network communication

environment (Bojovi¢ et al., 2020), as well as clear, three-dimensional conditions for high



income recording with the removal of environmental noise. Even allowing for the

establishment of a stable, cloud-based classroom, the cost and time limitations of university

equipment, as well as the variations among students’ equipment, should be taken into account

in order to enhance specific user experiences (McRoy., 2020). Consideration also needs to be

given to support students’ ability to listen to lectures online in real time, to independently and

flexibly select past courses, exchange discussions, and take online tests. At the same time,

when applied to vocal music teaching, the cloud-based classroom needs to consider more

diversified and three-dimensional forms of screen courseware that can effectively present the

teaching content, as well as students’ compositions, and the playing of musical instruments

and singing (Fang, 2021).

A combination of Al and the digital curriculum system within the training cycle, with a

musical instrument in the form of a harp from a specific teaching institution

(http://s.immusician.com/static/web/index.html), is given here as an example. Its Al

technology is mainly embodied in interactive video teaching based on voice and video

recognition technology and customized personalized courses based on big data analysis, and

the intelligent adjustment of learning paths based on data collected from users’ actual practice.

Students master the basic techniques of playing and singing in the early course; from the

intermediate to the senior course, students can play and sing 80% of popular songs on the

market without any difficulties. In the advanced course, students can master the principles of


http://s.immusician.com/static/web/index.html

songwriting and try to create songs with the aid of voice and video recognition technology

(called “audio-visual speech recognition™). In this form of deep learning, the recorded video

and voice are used as the input data of the model for multi-mode feature fusion, extraction

and coding. The construction of the algorithm model to achieve various specific tasks is

shown in Figure 6 below.

Figure 6 Algorithm model

In the university online ethnic vocal singing teaching model, Al can be subdivided into

the following tasks, all of which complement each other:

1. According to the acquisition of students’ physiological signals (voice, ECG, eye

movement, facial expressions, and body changes) in the process of learning and practicing,

information feedback, evaluation, advice and emotional analysis can be carried out. In



addition, the relationship between a student’s personality and music can also be explored.

Combined with the capture and analysis of physiological signals, multimodal fusion

technology is used to perform representation, fusion, conversion, and alignment of

cross-modal data, the similarity, dissimilarity, freshness and other indicators being used to

score, provide feedback, and evaluate students’ singing and performance through combining

the existing scores with the evaluation data. To further stimulate students’ imagination, the

sound of musical instruments and human voices are mapped into images in a visual way, i.e.

the audio space is transformed into a visual space, thereby assisting the teaching process

(Khulusi et al., 2020), as shown in Figure 7 below. Optical music recognition (OMR), which

enables the detection of staff notation and the visualization of various musical elements

(Calvo-Zaragoza, & Rizo, 2018), is one example. Audio-visual separation is used to

distinguish the targets of different sound sources, while the detection and classification of

acoustic scenes are closely related to multi-channel signals, e.g., microphone array

multi-channel signals, conversion methods, e.g., Fourier transform and wavelet transform,

and audio scaling. These processing elements correspond to the heterogeneous distribution

and discretization of data features; group voice processing between teacher and student, or in

a chorus, corresponds to speaker recognition (SR) in the speech domain (Li et al., 2022).



Figure 7 Operation diagram

2. Enhancing the experience of using multimedia intelligence tools, such as intelligent

musical instruments and virtual musical teaching aids, the sound quality of online classes,

and the immersion experience. The targeted, combined optimization of platform tools, such

as audio and video recording, privacy processing, blackboard writing, and teaching content

thought maps, are divided amongst teachers and students in line with the recommendation

system. For the acquisition and overview of mainstream aesthetic works and information,

“web crawler” and dynamic theme models can be used. Real-time and recorded data of

teachers and students, along with distributed storage and privacy processing of computing

using deep learning, together correspond to dynamic distributed messaging systems,

blockchain and federated learning.

3. Exploring effective methods and strategies to improve students’ comprehension



quality and cultivate innovative consciousness in the development of electronic music

creation and performance training and promoting the reform of electronic music online

education. Teacher and student data can be used to judge learning models, and match

professional knowledge, teaching content, progress and rhythm, and course and students’

learning effect evaluations. For example, mapping the radiating function of wireless networks

into online education and establishing the intimacy and immediacy of social learning systems

can improve the effectiveness of the Al electronic music creation learning process. Scholars

have analyzed representative online learning platforms, highlighting the problems and trying

to use the structure of personalized learning systems and online learning content —

constructed by using the improved optimization strategy, and automatically arranging

sequences through a data-driven recommendation system, respectively — to build models.

4. The imitation and generation of musical scores and playing skills corresponds to the

tasks in natural language processing (NLP), and assists students with opening their voices

(performance preparation) and singing (performance). The generation of sounds and

instrumental tones corresponds to speech understanding and speech synthesis in the field of

speech, while generating a song according to one’s own lyrics or melody can correspond to

transfer learning and continual learning in the field of deep learning. It is also possible to

generate models from text by giving arbitrary formats and templates in order to generate

content that fits.



When a deep learning algorithm is applied to a specific scene, one of the necessary and

particularly important problems is how to evaluate the effect of the model results. Subjective

and objective perspectives should be combined to conduct a comprehensive evaluation, the

aim being to make the effect of the algorithm more sustainable and practical. The judgement

of musical works may be highly subjective, so the quality assessment mechanism should

always guide the music processing direction and ability of the algorithm.

Teaching model

Among the methods of teaching vocal music, that of ethnic vocal music is characterized

by being effective, intuitive, operational, open, and targeted. Focusing on the emotional,

behavioral, and cognitive modes helps pupils learn based on their unique abilities (Kashina et

al., 2020). The teaching model shown in Figure 8 may be constructed with the intention of

assisting with the performance and teaching of ethnic vocal music (Wang, 2022); as such, it

uses the performance techniques, instructional strategies, and artificial intelligence algorithm

to collectively support this study’s vocal teaching model.



Ethnic
vocal

music
performance

Ethnic
vocal music
online
performance
&
teaching

applied
music

Teaching

acoustic
structure

Acoustic
structure

Figure 8 Teaching model

Table 6 summarizes the teaching mode of this article, As shown in the figure, the online
performance and education of ethnic vocal music is based on other disciplines. At the same
time, Al analyzes learning and teaching methods suitable for distance teaching based on data,
in the process forming a complete teaching model (Su, 2022). Combined with the previous
analysis, the WSQ model employs the observation method as a means of AI’s fundamental
assessment of vocal learners. Additionally, it utilizes the PA approach to facilitate a
comparison between two software objects that do not occupy the same space (Body, 2021).
This comparative evaluation yields valuable data, which in turn aids with individual

assessment.



Table 6 Model information summary

The Approach Significance
content of

this

teaching

model

National Liu Hui “twenty-four Plays a normative role in singing
vocal character formula”

performance

Teaching Emotional, behavioral and Plays a normative role in teaching
methods of cognitive modes

national

vocal music

Artificial

Intelligence

User feature capture,

course record, vocal music

demonstration, scene

Assists the singing and teaching of ethnic vocal

music in colleges and universities through digital

algorithms



analysis, etc

Vocal cord Tips Protects students’ voices
maintenance Correct breathing

Applied Psychological self Spiritually guarantees performance and teaching
music adjustment

psychology

Acoustic Adjust audio decibel and Guarantees normal online teaching
structure frequency

It can be inferred from the study presented in this article that ethnic vocal music and

teaching are interconnected and that Al algorithms may be a useful tool for classroom

instruction. The inclusion of different viewpoints and the feedback received from the study as

it relates to its practice suggests that the teaching model is suitable for folk vocal singing and



instruction.
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Abstract

Technological progress over the course of the past few decades has transformed how children

interact with sound and music, offering new and extended ways of expression, creation, and

learning. This digital environment can provide opportunities for constructing a framework of

sound perception, musical praxis, and creativity enhancement, the emergence of

cross-platforms and a growing variety of hardware and software serving to support these

developments through an emerging context of ubiquitous acoustic ecologies. The aim of this

research was to involve educational scenarios in music lessons following such ecological

perspectives through a pilot study for children aged 7 to 9 in a conservatoire setting in Greece.

Actions for the current practical intervention have been designed following a STEAM

project-based learning approach, which offers students cooperative activities,

transdisciplinarity, game-based, augmented reality, playful learning, and authentic

problem-solving experiences. Analysis revealed four distinct, emerging thematic categories

that drew on the development of auditory perceptual ability, creativity development,

computational thinking cultivation, and the shaping of digital and physical musical worlds.

The results of the educational intervention underlined the fundamental role of ubiquitous

music ecologies in planned actions, which served to widen students’ musical horizons.



Key words

ubiquitous music ecologies, STEAM education, creative and computational thinking

development, conservatoire setting, music teaching and learning

Introduction

Technological progress over the course of the past few decades has offered new and extended

ways of expression, creation, and learning, transforming the way children interact and

communicate with sound and music (Mygdanis & Kokkidou, 2021). Based on a ubiquitous

computing perspective, this digital environment can provide opportunities for constructing a

framework of sound perception, musical praxis, and creativity enhancement (Etmektsoglou,

2019). The development of digital cross-platforms and the growing variety of hardware and

software have arisen in an emerging context of ubiquitous acoustic ecologies (Keller, 2020).

Ubiquitous computing technologies cover a wide range of Do-It-Yourself (DIY) practices

using browser-based platforms, mobile computing, interconnected distributed resources, the

Internet of Things (IoT), low-cost hardware interfaces, microcontrollers, open-source

software platforms, and programming languages (Lazzarini et al., 2020). These tools and

procedures emphasize the social-cultural environment for collaborative creative processes

through everyday life and objects (Dionysiou, 2019).

This research aimed to incorporate ubiquitous music ecology perspectives into music



lessons through a pilot study for children aged 7 to 9 in a conservatoire setting in Greece. The

focus was on examining students’ learning processes and exploring their perceptions of

musical acquisition. Actions for the current practical intervention were designed following a

STEAM project-based learning approach, which offered students cooperative activities,

transdisciplinarity, game-based, augmented reality, playful learning, and authentic

problem-solving experiences. The methodology was based on qualitative educational

research (content analysis). For data collection, multiple methods were utilized, including

observations and field notes during the lessons, semi-structured interviews with the children,

informal discussions inside and outside the classroom, and ubiquitous musical artifacts.

Acoustic music ecologies and sound-based pedagogy

Sound is everywhere and defines our relationship with the environment. Educational actions

focusing on sound can provide additional value in music education by forming multiple

meanings for students (Paynter & Aston, 1970; Schafer, 1977) and strengthening their

environmental and cultural awareness (Etmektsoglou, 2019; Truax, 1996). In recent decades,

there has been a strong interest in the shift from organized sound and music aesthetics to the

soundscape in the musical educational process (Dionysiou, 2019).

Active listening is fundamental in sound-oriented learning environments (Westerkamp,

2011), connecting the listener with the environment and his musical-sound world (Dionysiou,

2019). Integrating active listening into activities with sounds enables children to improve



their auditory perception, understanding, reflection, and creative and critical participation in

the soundscape in which they live (Dionysiou, 2019; Truax, 1996; Schafer, 1977). In these

activities, sound is perceived as movement, a means of creation, and an interface with the

environment and culture (Etmektsoglou, 2014; Truax, 1999).

Sound pedagogy involves all students in teaching-learning processes, regardless of their

musical background (see Etmektsoglou, 2019; Dionysiou, 2019), including various

practices — improvisation, composition, recording, editing, mixing, listening, playing,

evaluation, graphic scores, etc. — through an inquiry approach (Kokkidou, 2015). Using

multimodal and multisensory perception, students can produce musical compositions and

graphic scores through music-making with sounds from conventional or improvised musical

instruments, even with daily objects (Tinkle, 2015). To that extent, soundscape-based

activities emphasize listening and recording sounds, such as soundwalks (the exploration of

the relationship of the ear with the environment (Westerkamp, 2011)), and soundmaps

(rendering graphic representations of the soundscape (Schafer, 1977)), as well as sound

libraries (the creation of repositories of sounds (Nicolaidou et al., 2018)).

Ubiquitous music ecologies and digital media

Nowadays, technology is integrated into everyday life, forming an inseparable unity. Within

this context, pervasive and ubiquitous computing (see Weiser, 1991) provides expanded

means of expression, creation, and learning (Mygdanis, 2021). We have access to music



anytime, anywhere, and from anyone, at the push of a button and a click (Pimenta et al.,

2014). As a result, mobile devices (smartphones, tablets, etc.), the internet, and ways of

interacting with sound and the soundscape shape a new context of sound perception

(Lazzarini et al., 2020). In this way, the conventional concepts of the distribution, production,

recording, and reproduction of sounds acquire new meanings in the modern environment,

creating conditions for pervasive or, to put it another way, ubiquitous music (Lazzarini et al.,

2020).

Extending Schafer’s (1977) viewpoint that the world’s soundscape is changing and that

the auditory environment is becoming radically different from what it used to be, this

phenomenon has witnessed an augmentation in today’s society whereby new digital and

multimodal literacies are developing. As we move from desktop personal computers to a

multi-platform environment with mobile devices that enable connection and interaction

between users, a growing variety of hardware and software has been exploited in the

contemporary literature on ubiquitous acoustic ecologies. The recent introduction of

components from different scientific fields has enhanced the application of knowledge from

other fields in an interdisciplinary approach while, simultaneously, the forms of interaction

are expanding (de Lima et al., 2012). As a result, ubiquitous music perception is emerging,

and requires technical knowledge from many fields, including, among others, technology,

linguistics, physics, mathematics, sociology, philosophy, psychology, and music (de Lima et



al., 2020), depending on the cultural and social context of these changes (Lazzarini et al.,

2020).

Within this framework, we no longer refer to the use of tools but to ubiquitous music

ecologies (Keller & Lazzarini, 2017) as an expanded musical-technological mindset. These

technological means are divided into three major categories: a) do-it-yourself (DIY)

practices; b) online platforms (browser-based platforms); and c) interconnected distributed

resources (Lazzarini et al., 2020). Specifically, they include low-cost hardware (Keller et al.,

2014), open-source software platforms and programming languages, electronic DIY

constructions, microcontrollers and interfaces (Nikoladze, 2020), mobile computing, and the

Internet of Things (Turchet et al., 2020). The integration of the above tools takes place based

on the social context, which is a central factor in creative processes (Keller & Capasso,

2006). In particular, materials and resources from everyday life are ideal for collaborative

artistic practices, enhancing motivation for inquiry learning and strengthening ecological

consciousness (de Lima et al., 2020). Unlike conventional musical instruments strongly

connected with Western music notation and requiring specific virtuoso practices, ubiquitous

acoustic ecology perspective artifacts instead adapt to the social and cultural context of the

individual (Keller, 2020).

STEAM approach, maker culture, and computational thinking in music education

Current trends in music education focus on the transdisciplinary STEAM model — Science,



Technology, Engineering, Arts, and Mathematics — for the design of music-pedagogical

activities (Gold et al., 2022). Based on the STEM framework’s epistemology, STEAM

incorporates the field of Arts and emphasizes the computational experiment methodology, an

authentic problem-solving approach involving inquiry and experiential learning (Kalovrektis

etal., 2021).

Educational scenarios designed using the STEAM approach are based on Seymour

Papert’s constructionism, in which learning is effective when students experiment and

construct an artifact that is meaningful to them (Demetriadis, 2015). Focusing on the concept

of “making,” the maker culture is grounded in the mindset of STEAM (Huang, 2020),

invoking the principles of inquiry, examination, iteration, designing, testing, and

problem-solving in order to achieve creative, aesthetic, and self-expressive goals (Gold et al.,

2022). In music education, STEAM and maker movement activities can lead to students’

cultivation of computational thinking, an in-depth understanding of musical, technological,

and scientific concepts, and the development of technological and musical skills, as well as a

more in-depth understanding of the digital and physical world (Abrahams, 2018;

Palaigeorgiou & Pouloulis, 2018).

The utilization of ubiquitous computing is intertwined with the development of

computational thinking, associated with problem-solving and understanding human behaviors

through various tools derived from computer science (Kalovrektis et al., 2021). Although



there is no clear definition of computational thinking, researchers emphasize specific

thematic areas, including abstraction, decomposition, algorithmic thinking, and pattern

recognition (Psyharis et al., 2020).

In music education, computational thinking can expand existing horizons and open new

doors. Although it primarily refers to computer science practices, such as coding techniques,

it creates a new viewpoint where musical phenomena are perceived as computational data

(Greher & Heines, 2014). The cultivation of computational-musical thinking creates

conditions for new sonic, visual, audio-visual, and tactile approaches to sound, as well as

hybrid forms that comprise rich, multimodal musical experiences (Mesz et al., 2012).

Research activity demonstrates the added value of computer science by engaging children in

authentic teaching-learning situations and connecting with the real world (Kalovrektis et al.,

2021). Through maker culture activities (artifact construction), students develop the

self-confidence necessary to solve complex problems with collaborative processes, acquire a

positive attitude towards open-ended challenges, and cultivate their creative skills (Selby &

Woollard, 2013). However, computational thinking has not been widely adopted as a strategy

in music-pedagogical activities (Keller, 2020).

Rationale, participants, aim, and research questions

The rationale of the current study is based on the research gap between the incorporation of

technologies and digital media in sound pedagogy activities. It focuses on designing and
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applying a teaching approach drawing on the current literature review about ubiquitous music

ecologies following the appropriate steps and methods. The activities function as an

innovative perspective and extension of existing teaching strategies in sound pedagogy, and

include digital tools, block-based languages, microprocessors, and interfaces.

The educational intervention was designed and implemented in the fall of 2021 within

conservatoire education in Greece after a period of quarantine brought about by the

COVID-19 pandemic. Five children aged 7 to 9, who did not know each other and with no

previous learning experience in a conservatory setting, participated. The primary purpose was

the involvement of the children in shaping their physical and digital world through active

participation in creative actions (e.g., soundscape composition) and digital storytelling with

gamification elements.

The aim of the present research was to study the types of digital media integration that

have been applied and implemented through the processes of ubiquitous music ecologies

within the pedagogy of sound educational actions with correspondingly positive learning

outcomes. At the same time, participants’ perception skills, ability, and computational

thinking were cultivated during their engagement in creative activities and digital storytelling.

Three research questions guided the study, as follows:

1. How can ubiquitous music ecologies enrich traditional sound-based activities from a

STEAM model perspective and lead to new forms of creativity?
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2. How can the use of digital media contribute to the development of auditory perception
and enhance students’ computational thinking?
3. How can ubiquitous music ecologies form a learning environment for children to

understand and shape their musical worlds?

Methodological Tools

Different methodological data collection tools were applied to increase the reliability of
specific aspects of the objects being studied and lead to a more in-depth understanding of
their qualitative characteristics (Denzin & Lincoln, 1994; Miles & Huberman, 1994). Data
collection tools were: (a) semi-structured interviews with the participating children; (b) data
from observations in diaries by the teacher-researchers; and (c) informal discussions with the
children during the music creation phase. For ethical reasons, parents were required to agree
to let their children participate in the research, and the participants’ anonymity was ensured
throughout. They were also informed about the research aims and the data collection tools.
The semi-structured interviews took place at the end of each lesson. During the
interviews, the children had the opportunity to express their opinions about topics they could
not mention in the activities. The diaries and forms were transcribed at the end of each lesson,
minimizing the possibility of missing significant information (Denzin & Lincoln, 1994).
When needed, data were recorded during the process in a coded way so as not to interrupt the

whole procedure. Observation keys were used to organize the data, both to identify the areas
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within the patterns of behavior and to record unexpected reactions (Denzin & Lincoln, 1994),

and included maintaining the children’s interest, interactions with each other, self-regulation,

active participation, and involvement in creative activities. These data are mentioned in this

paper as field notes (FN).

The recorded material from the interviews, observations, and discussions was

transcribed a second time into text, the data analysis following a triangulation perspective

(Miles & Huberman, 1994). Content analysis was used, drawn from the principles of

semantic condensation (Finfgeld-Connett, 2014), through a series of distinct steps that

included identification, coding, and counting the frequency of the occurrence of phrases, as

well as the rechecking of data (Miles & Huberman, 1994).

Designing and implementing the educational STEAM proposal based on acoustic music

ecologies

The teaching intervention was implemented over a period of 14 weeks (one 60 minute lesson

per week), following a STEAM approach. Teaching scenarios emphasized the involvement in

creative activities (e.g., compositions of soundscapes) and digital storytelling from the

perspective of ubiquitous music ecologies. The selected tools were open-sourcing online

applications, such as ‘SoundBlocks’, ‘Sampler’, the block-based programming language

‘Scratch’, and the ‘Makey-Makey’ interface. Although all the steps were prepared beforehand,

there was a continuous process of reflection and re-design of the content so that it could be
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adapted to new conditions as they arose.

Specifically, the first two lessons were an introduction to the description of the

phenomenon of sound, emphasizing sound production and its characteristics — timbre, pitch,

duration, and dynamics — and its transferability through the practical application of

experimentations with simple materials. The actions focused on connecting the audio and the

visual stimulus. Gamification elements, such as visual examples of waveforms using

flashcards (when children tried to match the sound they heard or suggested their own ways of

representation), also played a fundamental role.

In the following two lessons, the children’s involvement with soundwalk activities

allowed them to get in touch with the concept of the soundscape. In accordance with the

restrictions brought about by the spread of COVID-19, the soundwalks took place inside the

conservatory area before the children recorded sounds in familiar areas such as homes,

neighborhoods, and playgrounds. In the second part of this unit, discussions were held about

the kinds of sounds they could or could not hear in a certain environment, and then they

created (in groups) artificial soundscapes with the ‘SoundBlocks’ app. Each group presented

their composition, and the rest of the children drew an “imaginary” space for the soundscape

they heard (see Figure 1). Finally, the activity was connected to the previous unit and the

multiple ways of representing sounds. Discussions and concerns about various issues and the

sounds of the environment were essential elements of the process and helped the children to
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create in a reflective manner.

Figure 1 Drawing “imaginary” spaces based on other children s soundscapes

The next unit focused on targeted environments from pupils’ everyday lives. The

children recalled sounds from their daily routines (e.g., waking up in the morning, the sound

of their alarm) that could create feelings and reactions. Having recorded five to nine such

sounds, they then created a digital soundmap with these sounds using the ‘Sampler’ app and

connected conductive materials in the ‘Makey-Makey’ (see Figure 2). The digital map was a

DIY construction using interfaces as a prototype digital musical instrument. Following this,

the children exchanged sounds and collaboratively created digital maps with “imaginary”

soundscapes, enriching the action with storytelling elements and utilizing digital soundmaps

to accompany the narrative. In this way, the children effectively created their own sound

stories by improvising and composing soundscapes. Finally, the stories were recorded,
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presented, and reflected upon.

Figure 2 Creating a digital soundmap based on prerecorded sounds

After introducing the children to the creation of sound stories, the next unit focused on

developing digital storytelling in ‘Scratch’. The children invented sounds based on an

environment (e.g., school, playground) and imitated them using their bodies or various

sound-producing objects. These sounds were recorded in ‘Scratch’, after which they created

the story’s characters and adapted the recorded sounds to the movements. When the digital

storytelling was completed, the children narrated their stories in groups while the other

groups tried to draw them. The groups’ role were then interchanged.

In the next stage, the pupils worked on their creations by deepening the use of

technological tools based on previous activities. Using ‘Scratch’, they experimented further

with the sound processing functions / commands (pitch, volume, stereo image) and discussed
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their characteristics, which led to new creative extensions. In addition, the use of ‘Scratch’

was expanded by interfacing the digital soundmap with ‘Makey-Makey’ and using sound

processing and block commands to generate random selections (with parameters set by the

children). A key element in this unit was the degree to which digital media was incorporated

into the children’s creations. As a result, pupils made unique tactile DIY artifacts, and groups

chose their favorite processing commands in ‘Scratch’. That process positively widened their

sound compositions’ creative perspectives and horizons (see Figure 3).

Figure 3 Using ‘Scratch’to create tactile DIY artifacts and enhance their sound compositions

At the end of the implementation phase, the pupils were introduced to augmented reality

elements by drawing on the “real” objects and “virtual” soundscapes and integrating the web

camera of their devices (tablets, laptops) in ‘Scratch’. Based on their previous sound stories,
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the children developed another story with themselves as the main characters. The designed

block code was similarly based on their previous actions, forming an extension of the digital

soundmap. By moving their hands, the children could “touch” the objects and cause an

acoustic result based on the sounds they had previously recorded and imported.

Results and Discussion

The results of the educational intervention suggest that the planned actions opened children’s

minds to understanding the sound-musical world. Together with acquiring new terms related

to sound and soundscape, they understood various ways and creative techniques they could

apply in their sound-musical creations. Flow experiences and “aha!” moments were often

observed (see Csikszentmihalyi, 2009), especially when they successfully applied a technique

or discovered new creative possibilities. Through data analysis, the following thematic

categories emerged: auditory perception development, creativity enhancement, computational

thinking cultivation, and digital and physical world interaction.

Auditory perception development

Auditory perception development and active listening are fundamental goals in music-sound

teaching-learning activities (Dionysiou, 2019). Starting from the first lessons, sound was

associated by the children with kinesthetic movement and the environment (see Etmektsoglou,

2014), which contributed to improving their auditory perception, understanding, evaluation,
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and critical participation in the soundscape where they lived (see Truax, 1996). At first, the

sound descriptions were quite general. Gradually, pupils expressed themselves more

purposefully using the appropriate terminology, such as volume and pitch, which contributed

to their thoughts and opinions of both their own and others’ creations.

Technological means also contributed to the cultivation of the children’s levels of

auditory perception. From the construction of “virtual” soundscapes through online

applications, as well as the creation of digital artifacts with physical objects, topic discussions

emerged about sound, its sources, and methods of its production, as stated in the following

children’s opinion: “I can set this coin to sound whatever I want ... not only this coin but also

me [his body] ... super!” (FN 6). At the same time, they formed a critical perspective on the

soundscape, as captured in the phrase: “I chose birds [sound] because I don’t hear them often.

I’ll put on a river, too” (FN 12). The visual representation of the waveforms, as well as the

sound processing, formed the necessary conditions to allow the children to come into contact

with sound in a multimodal way through experimentation and discovery. A child explained

this procedure: “Now I understand why what [I recorded] doesn’t sound good. It seems to be

bad in ‘Scratch’, so I need to investigate further” (FN 25). On top of that, the audio editing

capabilities embraced further creativity and participation, as stated in the phrase: “I recorded

myself doing my mom ... to see if I could make [the recording] sound like that” (FN 34).
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Creativity enhancement

As the intervention emphasized creative activities, the children had the opportunity to

experiment with sounds and make music through improvised DIY artifacts. Although they

had no prior musical knowledge, they realized that creation is not limited to the

sound-auditory effect but extends to the creation of ubiquitous digital musical instruments.

They were willing to participate in the maker culture activities even from the first lessons.

They gradually gained the confidence to create their own artifacts without the teacher’s

guidance. The following two phrases summarize their surprise: “Is it that easy to make a

musical instrument?” (FN 5), and “All things can make a sound? Let’s make music out of

everything! ” (FN 13).

By the final lessons, the children seemed to have acquired the appropriate musical and

technological skills to decide about their creations. Decisions were taken in a collaborative

framework between groups and after implementation. As they said: “We had said that we

wanted to put a school bus in the story [...], but we didn’t like the sounds we recorded [...], so

we changed the heroes” (FN 48).

During this phase, the children came into contact with various forms of creativity, from

improvised and unconventional musical instruments to ubiquitous music tools. They realized

that the phenomenon of sound offers ideas for many creative actions — recording and

editing — and how they could use technological means of pervasive music to expand these
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practices (see Lazzarini et al., 2020). It was also essential that the children utilized digital

web applications and tactile interfaces with physical objects in various ways, depending on

their individual and collaborative constructions and creations. All tools were explored

intuitively and based on the children’s musical and technological skills, satisfying complex

creative tasks (see Keller, 2020) tailored to their needs and particularities. For example, when

a child was exposed to the randomization commands, he adopted the new information into

the artifact he was constructing:

My code changes the sound every time without [knowing] how. When I touch the coin,
the faucet [I recorded] is heard, but higher or lower [inc. pitch]. Every time it’s
different. Isn’t it awesome? I'll do the same for the rest [sound samples] and see what
happens! I might put fruit instead of coins, or maybe nothing ... I don’t know yet
(FN 63).

Cultivation of computational thinking

Most educational activities reflected the philosophy of ubiquitous music ecologies, which

constitute a transdisciplinary STEAM framework with diverse fields of knowledge, including

Science, Engineering, Technology, Arts, and Mathematics (see Lazzarini et al., 2020). Within

these environments, DIY practices that utilize web applications, interfaces and

microcontrollers, programming languages, and mobile computing that requires technical

skills and computational thinking, are integrated (see Kalovrektis et al., 2020).

The children did not have any prior knowledge of coding procedures or been involved in
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similar activities. However, a change in the ways that they participated in the actions was

observed, especially in maker movement activities and programming practices, transforming

the ways they subsequently asked for help. While at first the questions were general: “How

should I start?”, “What should I do first?”, they gradually focused on problem-solving

techniques: “After ‘play sound” [a command in ‘Scratch’], what else is left?”” (FN 18). This

focus on targeted issues contributed to the children being able to understand the stages of the

problem of decomposition, actively participating in the actions and expressing willingness to

expand their knowledge through abstraction: “Nice ... now that we’ve done that, I’ll change

the order [of commands of the code] to see what will happen” (FN 72). This was obvious,

even in the most complex actions, such as augmented reality.

More broadly, the children appeared to gain confidence and show an interest and

willingness in solving complex problems through collaborative practices, leading to

algorithmic thinking enhancement. This was apparent in peer-to-peer learning procedures, as

it was expressed through the dialogues between the children: “Don’t rush ... we have to do

the steps in order, or it won’t play” (FN 48), “Wait ... you haven’t put in ‘forever’ [a

command in ‘Scratch’], so how do you expect it to play [the sound]?”” (FN 53). Programming

languages and interfaces offered new perspectives to the children’s creativity (see Selby &

Woollard, 2013), giving opportunities for computational thinking development. The

structured steps of a process — algorithmic thinking — can also be seen from the point of view
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of a child who, after the construction of the digital sound map, emphasized:

The purpose was to make an instrument [a digital sound map] unlike any other ...
our own unique [digital] map. First, we had to decide the things [to connect] to the
board ... then the shape [of the digital sound map], and then the [*Scratch’] program.
We [definitely] changed it in the end, but we still went through the same [steps]
again until we got it right. (FN 37)

Digital and physical world interaction

Since digital and physical world shaping was another aim of the intervention, all educational

scenarios followed a student-centered approach, promoting the conditions necessary for

acquiring self-regulation through participation and encouraging the development of creative

environments.

Regarding the children’s different previous musical and technological experiences in

informal learning contexts (home, peers, internet, etc.), an additional goal was to observe

their engagement from the very beginning. The children’s choices appeared to be meaningful

(see Truax, 1996) on a personal and social level, as they obtained satisfaction and pleasure

from experimentation and encouraging self-regulation. Each creation — digital in ‘Scratch’,

tactile with physical objects and boards, audio with recording, editing, etc., and / or a

combination of the above — varied according to the background and the expectations of the

children. The choice of digital media and physical objects depended on the goals set by each

team and had creative expansions: “We decided not to use a board; we’ll do it all on the
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computer” (FN 32).

Within a broader context, participants appeared to positively address the combination of

the physical and digital worlds, perceiving them not as separate entities but as a unified whole,

a philosophy reflecting that of ubiquitous musical ecologies (see Lazzarini et al., 2020). This

was also observed from the interviews, where the children emphasized that: “It’s perfect [the

fact] that I can work with things [physical objects], change the sound [its features], this

orange is now an instrument ... not a fruit”, “I can make a hero [in ‘Scratch’] and touch it to

make a sound (not just see it) ... I can make it do whatever I want!”. The association between

the physical and digital worlds was also underlined in the pupils’ statements. Although they

preferred to use the computer: “We decided not to use a board; we’ll do it all on the

computer” (FN 32), they also stated in the interviews that “If we did it again, it would be

different [...] we would put coins to change the height and water for the volume ... it would

be nicer [than using the keyboard]” (FN 32).

Coda

To sum up, the children’s active participation in the actions of the current educational

intervention meant that they were able to interact with their physical and digital worlds. The

practical applications demonstrated positive outcomes from the utilization of STEAM

scenarios and technological tools in ubiquitous music ecologies for the development of their
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auditory perception and creativity, the cultivation of their computational thinking, and

self-regulation. The results of the educational intervention underlined the fundamental role of

the ubiquitous music ecologies perspective in planned actions, which served to widen the

understanding of the students’ musical worlds. Findings demonstrated that pupils

enthusiastically embraced activities and emerged in music-making as active participants. The

new emerging learning environment enhanced their engagement, developed their creativity,

transformed their experiences, and, in a general context, shaped and enriched their physical

and digital musical worlds. The children seemed to enjoy getting acquainted with the new

vocabulary related to music and soundscape characteristics. At the same time, they found

various patterns and techniques that they could incorporate into their sound-musical

creations.

Similar conclusions were reached by de Lima and her colleagues (2020) in their research

that used different technological means and was carried out in schools in the Brazilian

general education system. Through practical applications, the authors observed an

enhancement of creativity through a critical look at everyday life, the development of

collaboration skills, and self-regulation, as well as skills in various fields of knowledge such

as technology and mathematics (de Lima et al., 2020).

The small number of participants in the present intervention does not allow for the

generalization of the results and the conclusions. However, it does give an insight into the
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experiences and behaviors of children as they relate to new practices and strategies within the

realm of ubiquitous music ecologies. In any case, the aim was to understand the process of

interaction and complementarity of the educational environments so that the students could

form a holistic view of their musical — physical and digital — worlds. Activities and scenarios

designed for the needs of the present educational proposal seemed to raise feelings and

memories and develop the imagination, which the children found meaningful. This is best

illustrated in the following excerpt from a dialog between the children while making their

digital map during the seventh meeting:

-1 really like coming here. We have many options [apps and interfaces], and I can do
whatever [ want.
-It’s a game, not a lesson.

-Me too ... it’s like a game, but we’re still learning!
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Abstract

A longitudinal study over 12 months with three Chinese preservice guzheng teachers, all of

whom were students on an MA Music Education: Instrumental and Vocal Teaching

programme at a U.K. university, revealed their pedagogical transformation across cultures.

Three rounds of semi-structured, online interviews were facilitated by a video-stimulated

interview (VSI) technique: the reflective VSI collected the student-teachers’ retrospective

descriptions of their recorded guzheng lessons, while the interpretive VSI gained their

espoused pedagogical beliefs about guzheng teaching through discovering their views

concerning screen-shared videos of expert guzheng performances. Findings suggest that the

student-teachers’ pedagogical choices were influenced by: 1) their concurrently received U.K.

teacher training, enabling an enhanced understanding of pupil-centred and process-engaged

pedagogy; 2) their previously experienced guzheng tuition in China, featuring teachers’

dominance and external expectations from Chinese parents / employers / audience; and 3)

regional stylistic features within the guzheng repertoire.
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Introduction

Developments within instrumental teaching have increased the demands on both performing

expertise and the pedagogical knowledge of instrumental teachers, collectively embodied in

the shift towards mentorship as a means of facilitating pupils’ engagement and independence

(Creech & Gaunt, 2012). Fredrickson et al. (2013) recognise that many conservatoire / college

music students give private lessons in the West; in China, the situation is similar (Qin & Tao,

2021). Nonetheless, limited specialist instrumental teacher training is evidenced in the U.K.

(Haddon, 2009; Mills, 2004; Norton et al., 2019); the extant research indicates a variety of

influences on university music students’ teaching (Haddon, 2009) and conservatoire students’

perspectives on delivering Western instrumental/vocal (I/V) lessons (Mills, 2004; Perkins et al.,

2015). By contrast, how Chinese music students, specifically those working with Chinese

traditional instruments, establish their teaching practices, has remained largely unexplored.

In the UK., taught Master’s programmes on I/V teaching offer systematic and

research-based pedagogical training, which attract Chinese students (Haddon, forthcoming,

2023). To date, however, no research has concentrated specifically on Chinese instrumental

teachers on Western MA programmes who teach Chinese instruments (e.g. guzheng),

exploring their pedagogical decisions for teaching Chinese instruments and their perceptions

of U.K. I/V teacher training that may impact upon their pedagogical development. Through

video-stimulated and semi-structured interviews, this instrument-specific longitudinal



investigation of preservice trainee teachers encountering instrumental pedagogy across China

and in the U.K. aimed to explore: 1) the factors that influence guzheng student-teachers’

teaching decisions; and 2) manifestations of transformation reflected in both their actions and

espoused beliefs in guzheng pedagogical practice during their U.K. teacher-training. The

research outcomes in relation to pedagogical differences in instrumental teaching across

cultures, and the effects of U.K. I/V teacher training, could serve to inform instrumental

teachers worldwide who wish to develop teaching expertise cross-culturally, as well as

proving of benefit to instrumental (teacher) educators in China.

Teaching Chinese instruments in China

‘A long apprenticeship with a master’ historically characterises the transmission mode of

Chinese instrumental teaching and learning (Schippers, 2010, p. 71). Jorgensen (2000)

identifies that the teacher generally represents the dominant authority in a master-apprentice

model, whereby the student’s role is to imitate the teacher. Yung (1987) details a student’s

phrase-by-phrase imitation of the teacher’s guqin (seven-string zither) performance, as well as

the teacher-pupil simultaneous playing of the same piece, whereby the pupil ‘inherits the

nuances of the music, especially its rhythm and phrasing, from the teacher’ (p. 85) due to an

aural transmission tradition that preserves the ‘metrical, rhythmic, and phrasal aspects of the

music’ (p. 84). This aural approach has been recognised as a vital means of passing on Chinese



instrumental music, as notation systems in Chinese music mostly record important skeletal
notes (see Thrasher, 2008 for details of ‘gongche’ notation and ‘simple notation’, Yung, 1987
for tablature notation, and Chow-Morris, 2010 for ‘jiahua’ (JI4£), the technique of adding
improvised ornaments to the original music to melodically or rhythmically enrich skeletal
notation). Regional stylistic differences between North and South Chinese instrumental
repertoire, as they relate to musical forms, interpretations, and the application of techniques
(Thrasher, 1989), may also impact Chinese instrument transmission.

Such vague notated instructions concerning the dynamics and rhythm of the music
should offer spaces for performers to produce diversified yet personalised interpretations
(Yung, 1987). However, the authority of Chinese master-musicians within the
master-apprenticeship norm appears to challenge this, leading to questions of how Chinese
instrumental teachers deploy teaching dominance. For example, in contrast to the
highly-valued personal expression of individual performers within the Western musical
tradition (Meissner et al., 2021), the reproduction of inherited musical interpretation is
prioritised by instrumental teachers in China (Zheng & Leung, 2021a). Moreover, an
exam-oriented hierarchical pedagogy, alongside the domination exerted by the teacher, has
been revealed within the Chinese context (Bai, 2021; Haddon, forthcoming, 2023), in which
Chinese instrumental preservice teachers consider that their teaching rarely engages pupils’

autonomy and is significantly affected by inherited practices from their previous teachers



(Haddon, forthcoming, 2023). In addition to prior learning and teaching experiences,

concurrently received pedagogy also shapes teachers’ teaching practice (Haddon, 2009;

2019).

Teacher training and pedagogical transformation across cultures

The master-apprenticeship model is not exclusive to the Chinese context. While it historically

dominates instrumental tuition (Jergensen, 2000; Burwell, 2013), a pedagogical transformation

from apprenticeship to mentoring — facilitating learner independence, confidence, and

creativity — has also been identified in Western educational contexts (Creech & Gaunt, 2012).

This is embodied in the U.K. I/V teacher training curricula, as acknowledged by Chinese

trainee teachers in the U.K. who have gained an understanding of pupil-centredness and

supporting pupils’ self-efficacy through dialogic and interaction-oriented strategies (Haddon,

forthcoming, 2023). Kleickmann et al. (2013) also affirm the constructive role of teacher

preparation programmes in preservice teachers’ ongoing development of Pedagogical Content

Knowledge (PCK) through a combination of subject-specific expertise and the knowledge of

how to strategically teach it (Bauer, 2020).

Pedagogical changes impact teachers’ motivation and consciousness of their

routinised behaviour and perceptions of teaching, awakened by new or unusual circumstances

that stimulate discursive awareness to develop their practices (Burridge, 2018). This appears



to align with psychological and behavioural adjustment in cross-cultural contexts. Ang and

Van Dyne (2015) indicate that a new cultural setting influences self-identity and

self-enhancement; adaptation actions operate cognitively and metacognitively, and are driven

by motivation. Accompanied by reflective practice, trainee teachers’ adaptability to changing

transmission contexts that reflect societal changes should be cultivated through teacher

preparation (Conway & Hibbard, 2019). Engaging with I/V teacher training in a

cross-cultural context from China to the U.K. is likely to help Chinese preservice

instrumental teachers become aware of their habitual, China-domiciled teaching procedures

and promote the necessary degree of pedagogical transformation. The ensuing challenges, to

which they are returning are, nonetheless, reflected in their actual pedagogical

implementation and re-adaptation to the Chinese cultural and educational environment

(Haddon, forthcoming, 2023).

Research Design

This qualitative study aligns closely with the social constructivist interpretive framework,

supporting multifaceted realities as constructed by research participants’ interpretations of

their lived experiences and the researcher’s understanding of the issue being debated (see

Creswell & Poth, 2017; Ritchie et al.,, 2013). A longitudinal investigation (Ployhart &

Vandenberg, 2010) over 12 months, comprising three rounds of semi-structured, one-to-one



online interviews with the first author, was employed to explore changed and unchanged

aspects in guzheng teaching identified by a sample of Chinese preservice guzheng teachers in

the U.K., alongside the pedagogical impact of the University of York’s one-year MA Music

Education: Instrumental and Vocal Teaching programme which they studied. A

technology-assisted research method — video-stimulated interview (VSI) — was adopted to

facilitate the interviewees’ self-revealing cognitive processes, including a reflective and

interpretive process (Van Braak et al., 2018). Gazdag et al. (2019) recognise the benefits of

applying this approach within teacher training, including the degree to which it aids an

understanding of patterns between preservice teachers’ pedagogical beliefs and actions. This

research, therefore, utilised recordings of the MA student-teachers’ guzheng lessons in order to

explore their teaching actions via the reflective VSI (e.g., asking why they applied specific

approaches at certain points in their teaching), whilst also using online videos of guzheng

performances so as to gain an understanding of their espoused teaching beliefs through the

interpretive VSI (e.g., asking how they would teach the music that was being performed) as

Chinese instrument teachers with cross-cultural pedagogical experiences. Ethical approval was

granted by the Arts and Humanities Ethics Committee at the University of York. Considering

the relationship between participants’ responses and the researcher’s interpretation of those

from an epistemological standpoint (Ritchie et al., 2013), the authors’ backgrounds should be

noted. The first author was a guzheng learner and teacher in China and had completed the same



MA programme; she had been studying and practising Western instrumental pedagogical
approaches before and during her doctoral study at the same U.K. university, supervised by the

second author.

Participants

Three participants engaged in all three rounds of interviews (i.e. nine interviews in total,
averaging 63 minutes each). Table 1 details the participants’ abbreviations, their guzheng
learning and teaching experiences prior to and during their U.K. MA study, and provides
information about their pupils and their envisaged employment as Chinese returnees.

The participants, all female, learned the guzheng one-to-one in private music studios
before and during their school years. This training was arranged by their parents and was
undertaken with guzheng teachers employed by Chinese conservatoires in order to support
the students’ preparation for the Yishu Zhuanye Gaokao (2R %MV 7%; simplified as Yikao
27%), ‘The University Arts Entrance Examination’ (UAEE) in China (Bai, 2021). They

started teaching the guzheng part-time during and after their undergraduate studies.



Table 1 Participant information

10

Instrument;
Student-te
years spent | Learning Teaching contexts Envisaged
achers’
learning; contexts prior | prior to and during | Pupils employment situation
MA course
years spent | to MA study MA study as returnees
enrolment
teaching
* Mostly
Chinese
(taught 1
non-Chinese
pupil in
* Group teaching in a
China)
primary school
* Mostly school
Learning 1-1 (part-time) and
* ST1 students and a
before and 1-1/small group
e Cohort A, few adult | Private, part-time
* Guzheng during teaching at a private
Septembe pupils guzheng teacher
* 15 conservatory music institution in
r 2020 - at beginner / | (considering this as a
3 study in | China (full-time)
Septembe intermediate full-time job)
Northern * Private teaching in
r2021 level
China the U.K. (for the MA
* Taught 2
course assessments,
Chinese
not regularly)
pupils
(including 1
course mate)
during  their
MA
Learning 1-1 | ePrivate teaching at a | *All Chinese
* ST2
before and | music studio in | *Mostly school | Full-time school music
*Cohort A,
*Guzheng during China (part-time) students and | teacher and private
Septembe
*10 study at a| *Private teaching in| some  adult| guzheng teacher at
r 2020 —
*5 comprehensi the U.K. (for the MA | pupils home outside working
Septembe
ve university | course assessments, | at beginner / | hours
r2021

in  Southern

not regularly)

intermediate
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China

level

* Taught 2
Chinese
pupils
(including 1

course mate)

during  their
MA
* All Chinese

*Mostly school

students at

beginner /
Learning 1-1 intermediate
*ST3 *Private teaching at a
before and level and
*Cohort B, music  studio in
*Guzheng during some  adult | Private guzheng
January China (part-time)
*10 study at a pupils teacher (full-time) or
2021 - *Private online 1-1
*5 conservatory * Taught 5 | pursuing further study
January teaching in the U.K.
in  Southern Chinese
2022 (regularly)
China pupils
(including 1
course mate)
during  their
MA
Materials

One-to-one guzheng lessons, video-recorded by the participants before each interview, and

three expert guzheng performance videos on ‘YouTube’ were used as prompts in the reflective

and interpretive VSI processes. The ‘YouTube’ videos were selected by the first author for the

interpretive VSI process based on the literature on regional contexts of Chinese instrumental
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music (e.g., Chow-Morris, 2010; Thrasher, 1989), the focus being on the inclusion and
representativeness of repertoire from the Northern and Southern guzheng genres and the
reputation of the performers in China: Video 1 — Yu Zhou Chang Wan (Fisherman’s Song at
Night; Northern genre)'; Video 2 — Feng Xiang Ge (Song of the Flying Phoenix; Northern
genre)?; Video 3 — Fen Hong Lian (Pink Lotus; Southern genre)®. Four guzheng lesson
recordings with an average duration of 31:22 were received from the participants, instead of
nine as expected by the authors, due to the limited availability of the student-teachers’ pupils
and the practicability of simultaneous research participation and completion of the MA course
assignments. ST1: no lesson recordings; ST2: 1 lesson recording (LR1: ST2); ST3: 3 lesson

recordings (LR2/3/4: ST3).

Data collection procedure

Each interview with the first author included questions on the videos and a semi-structured
interview (SSI), which used pre-designed, open-ended questions and related to the
participants’ guzheng learning and teaching experiences in China, as well as their perceptions
of acquiring and applying the pedagogical knowledge obtained during their MA. Before each

reflective VSI, observation notes were made by the first author by repeatedly reviewing the

I Link to Video 1: https://www.youtube.com/watch?v=xuj7kY4QCrS.

2 Link to Video 2: https://www.youtube.com/watch?v=tBh3gghgZuo.

3 Link to Video 3: https://www.youtube.com/watch?v=13MonhzOfp4.



https://www.youtube.com/watch?v=xuj7kY4QCr8
https://www.youtube.com/watch?v=tBh3gghgZuo
https://www.youtube.com/watch?v=l3MonhzOfp4
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participants’ lesson videos in order to generate interview questions based on timestamps of

specific instructional points (see Table 2 for an example). The three ‘YouTube’ videos were

prepared for screen-sharing in the corresponding interpretive VSI, as summarised in Table 3.

Table 2 Sample of two of the interview questions generated with timestamps from LR2: ST3

Timestamp

Observation

Interview questions

02:02

ST3 asked their student to practise an etude of

fingerings before playing the piece.

- What do you think of the fingering
practice?
- Why did you choose this kind of

approach?

04:19; 21:55

ST3 emphasised the student’s hand shape and the skill | -

of using their finger joints to exert force when flicking

the strings.

Why did you

emphasise  these

techniques?

Table 3 Interview timeline and procedure with abbreviations

1%t Round: March 2021,

2" Round: July 2021,

3" Round: October 2021,

Participant
Spring term Summer term Post-MA
SSI SSI
ST1 SSI + +
Interpretive VSI (Video 1 used) | Interpretive VSI (Videos 2, 3 used)
Reflective VSI (with
SSI SSI
ST2: LR1)
ST2 + + +
- Interpretive VSI (Video 1 used) | Interpretive VSI (Videos 2, 3 used)
) ) Reflective VSI (with ST3: LR3) | Reflective VSI (with ST3: LR4)
Reflective VSI (with N N
ST3: LR2)
ST3 N SSI SSI
+ +
SSI

Interpretive VSI (Video 1 used)

Interpretive VSI (Videos 2, 3 used)
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Data Analysis

The data included nine interviews and four videoed lessons analysed thematically based on the

steps outlined by Braun and Clarke (2006) after transcription and a member check process

enabling participants’ verification (see Creswell & Guetterman, 2019). Adoption of those

authors’ ‘in vivo codes’ (the actual words of the participants) and the use of

researcher-assigned codes, to convey the meaning of the chosen segment , combined with

observation notes, were conducted by the first author using the software MAXQDA. Whilst

definitive conclusions cannot be drawn from such a small sample of instrument- and

context-specific international preservice teachers learning to adjust their teaching to

cross-cultural pedagogical influences, this study nevertheless offers a starting point for

research on Chinese instrumental teachers and instrumental pedagogical learning across

cultures.

Findings

The findings of the study are considered within the following sections: teacher-centredness and

exam-focused guzheng tuition in China, teacher-training inspired pedagogical choices and

beliefs, and the influence of musical features within the guzheng repertoire, together with

pedagogical and performance constraints.
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Teacher-centredness and exam-focused guzheng tuition in China

All the participants expressed their opinions concerning the guzheng tuition they had received

in China, much of which was dominated by their teachers: ‘Both teaching and teaching content

are teacher-centred’ (ST2); ‘I feel that this kind of teaching is a matter of convention ... I

would learn whatever the teacher taught, because my teacher wouldn’t ask me what [ wanted to

learn’ (ST1). ST3 indicated that ‘the single mode’ of teacher-led delivery should be enriched in

China. Specifically, ‘Jiahua’, the means of imparting semi-improvisational skills, exhibited

their teachers’ dominance, relying on demonstration and direct intervention relating to the

sheet music: ‘My teacher would do a demonstration of their improvised ornaments and then

ask me to take notes on the score’ (ST3); ‘My teacher helped me to mark on the score, such as

where I should add vibrato and where I should add a portamento or change the fingerings and

repeat some phrases’ (ST2); ‘[The teacher demonstrated where] I could add an extra glissando

to this phrase and add some vibrato to some notes’ (ST1). However, as noted by Hallam (2012),

trials and ‘musical doodling’ are needed to cultivate students’ improvisational skills, as this

requires the ability to play aurally and the flexible use of mastered techniques (p. 652)

unconstrained by ‘effortful, conscious control’ (Ayerst, 2021, p. 68). Although the

semi-improvisation technique in guzheng performance is different from improvising

completely new material, enabling students’ autonomous and creative attempts in acquiring

such capability might be a productive first step.
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Specific strategies were adopted by the participants when teaching in China, learned

from their received guzheng tuition. All participants expressed their reliance on

demonstration, as used by their former teachers, due to its ‘direct’ (ST1) and ‘time-saving’

(ST3) effect: ‘If the student’s performance is not as ideal as expected, I give a demonstration’

(ST3). Verbal instructions concerning musical dynamics (e.g., ‘stronger’ or ‘weaker’) were

simply stated by ST1 and ST3. When it came to adding ornaments, ST2 followed her

teacher’s method of marking them on the pupils’ scores. Additionally, singing the melody

before playing it was applied by both ST2 and ST3. As ST3 explained, ‘My teacher said you

can’t play it correctly if you can’t sing it correctly’. These utilisations appear to indicate the

subliminal impact of experienced, teacher-centred pedagogy on student-teacher practice.

In order to succeed in the UAEE, all three participants recalled the significant

emphasis given to the technical and expressive aspects of guzheng performance by their

previous teachers. ST1 thought that their technical skills had been notably improved during

the preparation for the UAEE, thanks to their teacher’s demands:

... everything was for the UAEE ... how the techniques should be practised to achieve
the required tempi on the scores and how fast the allegro should be. The metronome

must be used to assist in the practice and [I] must achieve the tempi.

Similarly, ST3’s teacher ‘paid attention to the way the fingers exert strength and the emotional

processing of the music’, while the teacher of ST2 ‘mainly emphasised how to deal with the
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expression of the music’. Nevertheless, there is room for further diversification of those

dimensions that can be explored together by the teacher and student within music pedagogical

contexts, including ‘the relationships between the detailed honing of stylistic expression and

technique on the one hand, and personal expression, spontaneity and risk-taking on the other,

while also pursuing and exploiting possibilities for co-creation and experimenting with

audience interactions’ (Gaunt, 2017: 31).

Interestingly, after achieving the UAEE, ST1 discovered that the same teacher

empowered them with more autonomy:

I felt that my teacher’s ideas and foci were completely different compared to preparing
for the UAEE ... [The teacher] gave us a lot of freedom to enjoy the music ... and didn’t
rigidly stipulate how we should play ... the teacher just guided us from the side or gave

us some inspiration.

This situation reflects the impact of examinations on teaching. In a context with considerable

consequences if the student fails the exam, deploying a directive pedagogical approach may

ensure faster progress and greater success in the exam.

Owing to the importance placed on passing graded examinations by parents in China

(Bai, 2021), an exam-focused guzheng tuition philosophy was common to all the participants:

‘An important goal for school students learning an instrument is to take the graded exams for

certificates’ (ST3). This tendency affected ST2’s teaching priorities: * ... for children, I paid
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more attention to the basics of hand shape and fingerings ... because they have to take the

exams’ and influenced teaching content: ‘I chose teaching materials according to the

requirements of those institutions that organise the graded exams. They have different

requirements for the repertoire and textbooks’ (ST1). This exam-focused tuition, with its

implications for parental influence, teaching materials and teachers’ perceived value,

contrasts with some of the alternative tuition priorities encountered within the UK. MA

course, e.g., teaching those students who learn for pleasure and do not wish to take exams.

Teacher-training inspired pedagogical choices and beliefs

The teaching approaches facilitated by the MA course influenced the student-teachers’

pupil-centred pedagogical transformation, inasmuch as they believed that pupils should be

encouraged to create their own musical interpretations. Before demonstrating a particular part

of the piece in LR4, ST3 commented: ‘My interpretation of the music is not the only answer.

I’'m just sharing my understanding of the music with you.” (9:34, ST3: LR4). During the

interview, ST3 explained further:

Many students think that what the teacher demonstrates is completely right, and they
imitate exactly what the teacher does ... [the pupil] doesn’t need to imitate my playing
because everyone has different ideas [of interpretation], and I don’t want [my

demonstration] to limit their performance.
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Likewise, in the interpretive VSI, ST2 stated ‘I won’t tell the pupil directly how they should

play [the piece] because I don’t want to dominate their learning anymore’.

Open-ended questioning was one of the learned strategies from the MA course,

acknowledged by all participants as effective: ¢ ... I can feel that the student actually thinks

more on their own than before since I employed this method’ (ST1). For example, ST2 asked

their pupil, ‘How do you feel this time when playing?’ (12:44, ST2: LR1), while ST3 asked,

‘What are you struggling with in practising this piece?’ (11:47, ST3: LR2). Those answering

such questions are unlikely to respond with a single word, suggesting that using questions

strategically to create dialogue in music teaching is ‘an invaluable tool’ for engaging pupils’

cognitive thinking (Allsup & Baxter, 2004: 33). Both ST2 and ST3 appeared to understand

the mechanism of this approach and used the questioning technique purposefully: ‘I want the

pupil to proactively think and analyse [their playing]’ (ST2); ‘[The pupil] can have a sense of

participation [by pointing out challenges], which enhances their impression’ (ST3). By

contrast, ST2 mentioned a lack of questioning in their teaching before the MA, © .... because

at that time I didn't realise that asking questions was a very important part of teaching’.

Another aspect of the transformation in the relationship between the students and the

teachers was revealed in their balancing of teacher-driven progress-making and

pupil-engaged learning processes. This was embedded in their attention to pupil-selected

learning materials and an increased general awareness of their pupils’ wellbeing, rather than
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being focused solely on outcomes. They also made a conscious effort to avoid physical

contact with their pupils, considering appropriateness and the importance of learners

understanding how to achieve technique without physical intervention, although physical

touching might be a straightforward way to make corrections in teaching and was used more

freely in the China context: ‘My teacher would correct my hand shape through touching my

fingers’ (ST3); ‘I didn’t realise that this [physical contact] was inappropriate ... my teacher

taught me the same way’ (ST1); ‘My teacher would directly grab my hands and instruct me to

play’ (ST2). Additionally, all participants expressed their intention to create a

mentor-friendly environment for their pupils, inspired by the MA tutors; ST2 and ST3, in

particular, demonstrated an encouragement-oriented teaching technique in their recorded

lessons.

As also disclosed by the participants, changes in their pedagogical practices during

the MA were related to the positive effects of the teaching approaches demonstrated by their

tutors, which in turn consolidated the practical role and value of these styles with their

students (ST1; ST3). In addition, familiarity with the PCK learned in the training (reinforced

by completing the course tasks and assessments (ST2; ST3)), and time spent on trialling

strategies helped with confidence-building in pedagogical implementation (ST1; ST2). Given

that change is not guaranteed within the framework of a longitudinal study (Ployhart &

Vandenberg, 2010), the student-teachers’ consistent attention to background knowledge of
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the guzheng repertoire and consideration of sociocultural expectations in China displayed

signs of some continuing practices within their subsequent guzheng tuition.

Influence of musical features within the guzheng repertoire, pedagogical and

performance constraints

Based on the musical and technical features contained within the music, all the participants

were able to recognise which region and guzheng genre the pieces belonged to after watching

the three performance videos in the interpretative VSI ST1 mentioned the division of different

guzheng genres in the North and South, leading to the development of representative musical

characteristics and techniques, while ST3 identified the distinction, from a technical

perspective, between the repertoire pertaining to the two regions:

... in the Southern guzheng genres, they emphasise the variation notes using vibrato,
but they don’t press the strings as heavily as the Northern genres do. Their action of

applying the Huayin [portamento] is more subtle compared to the Northern genres.

A similar regional stylistic impact on the different application of semi-improvisational

techniques between the Chinese regions was acknowledged by ST2; these techniques help to

enhance the musical characteristics in order to show the grandeur of the Northern and the

mildness of the Southern guzheng repertoires, respectively. Based on their previous and

current practices, and envisaged teaching practices of the material within all three videos, the
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participants consistently concentrated on introducing background knowledge (e.g., region /

genre) of the pieces to their pupils to support their stylistic understanding of the music.

The pedagogical context of guzheng tuition in China, characterised and understood by

the participants as an efficiency-led ideology with expectations on the part of both parents

and employers, appears to challenge the prevailing notions of pupil-centredness and

process-engagement. ST1 expressed her frustration of providing ‘a kind of service

profession’ when working in a private institution in China, where only ‘recognised’ progress

was important for the learners and parents; consequently, she would ‘subconsciously speed

up the pace of teacher dominance’ in order to avoid pupil attrition. The ability to retain

students was likewise valued by ST2’s previous employer. Concerns relating to a greater

reliance on pupil autonomy were raised by ST2, who found that her pupils in China were

used to learning passively without being asked for active responses; similarly, pupils’ lack of

participation and an inactive expression of ideas resulted in a hesitation of ST3 to using a

pupil-directed pedagogy. From a cultural perspective, ST1 and ST2s’ perceived expectations

regarding the default musical styles and advanced techniques of the guzheng repertoire that

the audience was familiar with had a subliminal effect on their teaching focus. For example,

ST2 pointed out that an audience’s stereotypical views concerning the repertoire that ‘must’

be learned by guzheng players could limit the diversification of repertoire choices.
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Discussion

The findings of this study indicate that a range of multidimensional factors, comprising

previously and concurrently experienced educational environments in China and the U.K.,

combine to play a role in preservice instrumental teachers’ context-specific pedagogical

decision-making and transformation. By way of an example, teacher training heightened the

guzheng student-teachers’ awareness of pupil-centred instrumental pedagogy and their

reflections on tensions between accomplishing external objectives (e.g., expectations of

parents / employers and graded exams) and exploratory musical engagement within

pupil-teacher interactions. That being said, teaching is not exclusively either teacher-led or

student-centred. Rather, it is flexible, deliberative, and context-based (Chan, 2008). However,

while the student-teachers’ pedagogical implementation shows their proactivity in terms of

adjusting teaching approaches, several aspects nevertheless serve to challenge pedagogical

transformations, including the regional stylistic features that impact upon repertoire teaching,

parents’ / employers’ focus on effectiveness, pupils’ passive learning styles, and the Chinese

audience’s expectations. This aligns with Haddon’s (forthcoming, 2023) findings regarding

Chinese returnees’ re-adaptation to pedagogical practice in the China-domiciled setting,

elicited by the result-driven and hierarchical cultural norms that manifest the default control of

parents and employers over pedagogical practice. Compounding the issue, professional support

in China to cope with the gap in the returnees’ expectations generated by the changing
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sociocultural environment is lacking (ibid). Further research should explore the perspectives of

in-service and experienced / master-teachers who teach Chinese traditional instruments in

China, focusing on the delivery of regional stylistic knowledge and dealing with the

expectations generated from parents, audiences, and society.

Those musical explorations as presented by the participants’ guzheng tuition in the

Chinese context appear to be limited to considerations of technical issues and the expected

interpretation of the stipulated material by teachers / audiences / the exam syllabus). Borel

(2019) observed that conservatoire students in China are used to being trained as soloists;

perfection of technique and in performance is demanded through teachers’ strictness and

authority, a factor that may inadvertently shape the ensuing teaching practice style of students

as teachers. As revealed by the participants, guzheng graded exams remain the prime focus of

school-aged pupils and their parents, a finding consistent with students taking graded piano

exams in China (Bai, 2021). However, Chinese returnee piano teachers pointed out the

inexplicit marking criteria and lack of aural and sight-reading tests in the Chinese graded

exams (Haddon, forthcoming, 2023); this appears to be similar to graded guzheng exams,

organised by varied organisations, each of which have their own syllabus. These skills appear

not to have been widely included within instrumental pedagogical development in the

Chinese context, in which formal training for instrumental teachers remains underdeveloped

(Lee & Leung, 2022). Compared to the increased amount of research concerning creative
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piano pedagogy and performance in relation to Chinese settings (Zheng & Leung, 2021b),

less attention has been paid to the practices and practitioners of Chinese traditional

instruments, either in China or elsewhere.

The development of I/V pedagogy requires ‘both evidence-based accounts of its

effectiveness, and ways to improve its practice’ (Carey & Grant, 2015: 19). However,

empirical studies on the pedagogies and beliefs underpinning the teaching of Chinese

instruments in China, including their establishment, the sociocultural context in which they

are conducted, and the people who implement them, are currently lacking. Given that

building collaborative, interdisciplinary communities of practice has been recognised as

invaluable to facilitating connection-making and transformative learning among practitioners

(Creech & Gaunt, 2012), instrumental teachers in China may benefit from further research

that investigates the potential for such specialist support.

Conclusions

This study explored the impact of U.K. I/V teacher training on the pedagogical transformation

of Chinese preservice guzheng teachers. The findings indicate a variety of student-teachers

pedagogical changes aimed at enhancing pupils’ learning engagement, including the

interactive approach of asking open-ended questions, caring about their pupils’ wellbeing, and

creating an encouragement-oriented atmosphere. The positive effect of the research-informed
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strategies, familiarity with the learned PCK, and the frequency of the practical application of

pedagogical practice all serve to stimulate the transformation, while the consistency exhibited

in the valuing of background repertoire knowledge may be due to the student-teachers’

consistent perception of the regional stylistic characteristics that influence guzheng

performance. The study also identified a number of challenges relating to the practicability of

implementing pupil-directed approaches in China due to the exam and efficiency-oriented

teaching context experienced by the participants prior to their U.K. study; future research on

simultaneously developing pupils’ learning autonomy and working with external expectations

(e.g., from parents / employers) in the Chinese context is suggested as being of pedagogical

value. Overall, this small-scale study serves to provide a starting point for the further

investigation of Chinese instrumental teachers and related pedagogies as they concerns

master-apprenticeship influences, pedagogical developments, and Chinese instrumental

teacher training.
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Abstract

Scientifically and accurately grading the difficulty of music scores is an essential foundation

to realizing personalized music education. At present, the classification of music score

difficulty levels in piano teaching is mainly done by manual labeling, which faces the double

challenges of inefficiency and tendentiousness, whereas the performance of the previous

difficulty level recognition algorithm is not enough to be applied to teaching practice. In this

paper, we first introduce a piano score difficulty level recognition model based on an LSTM

Neural Network. We then propose a data extension method through pitch offset, which can

effectively resolve the over-fitting issue that appeared in training on a small dataset.

Experimental results clearly demonstrate that our model represents a significant improvement

compared with existing methods (78%), as well as achieving the highest accuracy rate on the

three difficulty dataset levels (88%). Finally, in a piano tutoring platform independently

developed by us, we utilize this model to recommend suitable scores for adaptive practice

and personalized assessment according to teaching targets and learners’ mastery, both of

which effectively improve learners’ achievements.

Key words

difficulty recognition, classification, piano instruction, music score recommendation



Introduction

The piano is the instrument with the most learners in the world. The purpose of piano

learning is to improve an individual’s playing ability, which is reflected in fingering, speed

and other skills indicated within the structure of the music. In the graded piano tests,

assessment is based on the degree to which the examinee’s performance satisfies the

requirements based on the difficulty level. Music scores are likewise divided into levels of

difficulty, the appropriate materials being utilized according to the abilities of the individual

concerned. The aim of this near-universal teaching mode is to enable learners to gradually

master various piano playing skills from easy to difficult in a hierarchical and personalized

way. Stratified teaching is an effective strategy for teachers to solve the enormous

differentiation of students’ ability levels in practice. In order to achieve stratified teaching,

however, it is not only necessary to divide learning resources according to students’ basic

levels, but also to specify the corresponding evaluation methods for people with different

foundations, so as to ‘“teach students according to their aptitude” and stimulate their

enthusiasm for piano learning. The difficulty of the music score not only reflects learners’

ability levels, but also gives an objective benchmark for the evaluation of learners. When

teachers consider the difficulty of the music score itself as part of the evaluation of a student’s

performance, this highlights their recognition of their students’ learning processes, enabling

them to discover learner shortcomings and improving the effect of evaluation on learning.

Due to the lack of unified quantitative standards, the current classification of the



difficulty level of music scores mainly depends on the subjective judgment of experts or

professionals in the field, meaning that learners are forced to rely on existing teaching

materials, resulting in a lack of diversity and autonomy in the choice of learning resources. In

the process of selecting tracks for learners, teachers are inevitably influenced by their own

musical preferences. Although the tracks recommended to students can determine the

difficulty coefficient, it is obvious that the recommended tracks are narrow in scope and

personal music preferences are obvious when they are in line with learners’ musical

preferences or else reflect changing musical trends. Making full use of big data and artificial

intelligence technology to objectively and accurately classify and grade piano music scores,

which can effectively balance teachers’ or students’ preferences in the difficulty coefficient of

music and music categories in the teaching process, can enable learners to independently

choose appropriate learning resources and contribute to personalized piano teaching.

At present, although relevant studies have made preliminary progress in the difficulty

identification of piano music scores, the piano is a multi-voice instrument and the complexity

of compositions, compounded by the differences in the demands of different teaching

scenarios, requires a more scientific, efficient and objective intelligent analysis algorithm to

optimize difficulty classification. Only by improving the accuracy and precision of “analysis

in difficulty application scenarios” can we truly meet the requirements of real teaching

situations. In this study, a difficulty level recognition model of piano music was established



using an LSTM neural network based on the timing characteristics of the music score. At the

same time, in order to solve the overfitting problem of the model for the small data set, we

also propose a data optimization method based on pitch migration. The experimental results

show that the recognition accuracy of our proposed model is better than those of existing

methods, the recognition accuracy of the three categories of data sets reaching 88% (the

existing method is 78%). Finally, in the independently developed piano teaching platform,

based on the requirements of teaching objectives and the current ability levels of learners, we

use this model to recommend suitable music scores for learners to practice and test,

effectively improving the learning effect.

Related work

Although artificial intelligence technology is commonly used in music analysis, conversion,

generation and other, similar problems, there are few studies on the automatic recognition of

musical score difficulty level. Sébastien et al. (2012) regarded the recognition of musical

score difficulty level as a problem of musical score classification. They took the ‘MusicXML’

score as the analysis object and defined seven characteristics of musical score difficulty, such

as the rhythm, fingering, and hand displacement required for performance, chord, rhythm and

polyphony. Since these features interact with each other in a complex way with regard to the

difficulty level of the score, they first obtained the key features by principal component

analysis (PCA), and then realized the difficulty classifier by using an unsupervised clustering



algorithm. The score difficulty classifier, based on the quintessential features, achieved a
classification accuracy of 0.66 on the data set of 50 samples.

Chiu & Chen (2012) regarded the recognition of musical score difficulty level as a
regression problem. Based on statistical features such as pitch entropy, range, average pitch
and performance speed were added. The ‘RreliefF’ algorithm was used to filter the feature set,
and other algorithms, such as linear regression (Robnik-Sikonja & Kononenko, 2003),
multilinear regression, step-up regression and support vector regression (Smola & Scholkopf,
2004), were used to construct the music difficulty prediction model on the optimal special
solicitation. The results of the model evaluation experiment showed that the performance of
the support vector regression model was the best, and the regression coefficient (R2) of the
model was close to 0.4 on the data sets of the 4 difficulty and the 9 difficulty categories.

The study by Nakamura et al. (2014) showed that scores with more unusual fingerings
were very difficult to play. Consequently, Ramoneda et al. (2022) used fingering
characteristics in piano playing techniques to analyze the difficulty of the music score; by
using two kinds of finger-extracting systems, namely knowledge-driven and data-driven, four
kinds of finger-extracting sequences were obtained from the music score, with ‘XGBoost’
and ‘DeepGRU’ deep learning models being utilized to construct music score difficulty
classifiers on different finger-extracting sequences. At the same time, in order to make the

study more relevant to the educational setting, they constructed a three-difficulty level data



set that utilized the musical score used in piano teaching. In this dataset, the performance of

the ‘DeepGRU’ model was the best, the classification accuracy reaching 0.78.

Ghatas et al. (2022) believed that the features based on manual definition had limitations

and were not applicable to the end-to-end deep learning model. They therefore divided the

music score into equal-length fragments and used the convolutional network to extract the

difficulty features, and then combined the features obtained by the neural network and the

manually defined features to form the feature input of music score difficulty. Finally, a

multiple perceptron classifier was used to classify the music. The highest accuracy of this

method was 0.80 and the highest F1 score 0.76 on the data set of three difficulty-level

categories.

The evaluation of music score difficulty itself has a high degree of subjectivity, and the

factors that need to be considered in different subdivision themes are uniform, so the

construction of a music score difficulty evaluation model requires a certain complexity. There

are subjective deviations in the artificially defined features; at the same time, the

normalization, filtering, and other numerical calculation processes will also produce errors.

More importantly, some statistical characteristics (such as vocal range, rhythm, and intervals)

cannot describe the dynamic changes in the time sequence of the music itself. The difficulty

of analyzing musical scores from the performance process is primarily reflected in the

changes in distinct nodes, such as those to unit beat, post-bar rhythm, scale, and rotation. The



model built on a time series has a natural structural advantage in capturing such information.

Approach

The construction of a time series classification model usually involves two main tasks: firstly,

it is necessary to find a time series representation that can fully describe the research object,

specifically one that solves the problem of time dimension division and the feature

representation of a single time step; secondly, the time series is used as the input to construct

the classification model. In order to more comprehensively represent the changes of musical

notation in time sequence and make the data extensible, this chapter proposes improvements

to the existing musical notation time sequence representation method, together with designing

an automatic recognition model of musical notation difficulty features based on the improved

representation method.

Sequential representation of piano scores

MIDI (Musical Instrument Digital Interface) (David, 2019), as the international standard of

digital music electronic synthetic instruments, is the most extensive music standard format in

the field of music programming. MIDI records music through the digital control signals of

notes, and uses ‘MIDI Message’ to describe the information of the music to be played, such

as at the specific moment, what type of instrument will be used, which notes will start to

sound, which notes will sound at the end, whether the tone of the beat changes, etc. For any



keyboard instrument, including the piano, each note message contains a key number and

force. The key number corresponds to the pitch, indicating the frequency at which the note is

made, and ranges from 0 to 127; the force represents the weight of the “down” key, and the

“stop” key is represented by a message with a force of 0. [9] In addition, MIDI files contain

other metadata that are used to control playback.

Even though the “MIDI message” stream accurately captures the temporal

characteristics of the score, algorithmic models cannot use it as an input directly. After being

divided by time steps in related studies, it is typically encoded as a two-dimensional Piano

Roll matrix (Dervakos et al., 2021). Taking the matrix Dy« (k € {0,1,2...127}; t € N is the

time step) to express the piano roll, each column of the matrix corresponds to a time step (e.g.,

quarter note duration), the row number corresponds to the key number in MIDI, and the

element dij = 1 of the matrix indicates that the key number i is pressed at the jth time step,

while dij = 0 indicates that it has not been pressed.

There are two segmentation techniques for the time dimension that are currently used:

fixed step and fixed duration. Fixed step represents the duration of each unit beat by the same

number of steps. Fixed duration divides the duration of notes by the base time. The challenge

with fixed duration lies in determining the base duration, whereas the division approach of

fixed steps frequently results in excessively lengthy coding sequences that hinder the

algorithm’s ability to converge. In order to achieve convergence, we created a relative
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reference coding, selecting 1/n of a unit beat as the time step for any score (n is typically 16,

32, or 64).

Considering that splitting by time step will truncate the notes with large durations into

multiple small fragments, and in order to distinguish whether the keys with the same number

and in the pressed state in adjacent time steps are the same notes in the corresponding score, a

matrix S+ (k € {0,1,2...127; t € N is the time step length}) was defined to record this state.

The element sj=1 of the matrix indicated whether the pressed state of the ith key in the jum

time step was a continuation of the j-1 step; s;; = 0 if it was not a continuation of the pressed

state. The score was finally represented as a piano roll by aligning the matrices D and S in

time steps and then splicing them together as P = (DS), where P is a two-dimensional matrix

of m*n, m is the double of the number of keys, and n is the overall number of time steps after

splitting. M = 88*2 if the MIDI representation is a piano score (generally, a piano score has

only 88 keys, corresponding to the MIDI key numbers 21 to 108). Figure 1 shows a score

fragment of the Piano Roll sequence.
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Figure 1 Music sheet encode example by proposed method

Classification method

An LSTM network is a recursive network designed to optimize the gradient disappearance

problem of a recurrent neural network (RNN) (Pascanu et al., 2013). A logic gate module is

utilized in neurons in order to replace activation function in RNN, so that it can store and

transmit context information between, and realize the long-term dependence of, time series

(Cheng et al., 2016). In LSTM-based sequence prediction and classification problems, LSTM

output state sequence {hi,ho... hi} is often regarded as the characteristic information of the

original sequence, which is seen as the difficulty related information implied in the musical

score sequence in this study. Since the original LSTM only considers the sequential

dependence of the time series, and the reverse characteristics of adjacent notes in the score

and the difficulty of the combined sequence may also be related to the score, the experiment

of this research also uses the ‘Bi-LSTM’ and ‘Attention-LSTM’ network models improved
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from LSTM.

The state sequence {hi,hy,... h¢ } containing music difficulty information is obtained
through the LSTM network. After hy, the classification task can be expected to be completed
only after subsequent processing. Figure 2 describes the general structure of the LSTM-based
classifier, which is composed of the fully connected LSTM network layer, ‘SoftMax’ function
and ‘Argmax’ function, where ‘hlast’ represents the output state of the last neuron in the
LSTM network. In other words, as it pertains to the difficulty feature vector of the score, the
full connection layer is the high-dimensional state vector ‘hlast’ transformed into a vector of
the same dimensions as the category, where the ‘SoftMax’ function is used to calculate the
probability of each category and the ‘Argmax’ function selects the maximum probability

category from the probability distribution.

Attention LETMs Peatures MLF Sofimax

Difficulty
Level

~0)

(OO0 O]

000 00

Figure 2 Framework of proposed music sheet classification model
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Since the LSTM network in our model is used to extract the difficulty features from the score

sequence, and there is no Encoder-Decoder structure, we use an attention mechanism that was

initially proposed in the Encoder-Decoder structure for obtaining the contextual information

of the input sequence (Sundermeyer et al., 2012) and which can be propagated in one

direction (Elliot, 2016). As seen in Figure 3, when determining the output of the current time

step, the output state of the previous n steps is taken into full consideration, with the attention

part being calculated as shown in Equations 1-3:

ul = vT tanh(Wy,h; + W.c,) M

al = softmax (uf) @)
t—1

h’t = Z ﬂ‘,fhi (3)
i=t—n

where vectors v, Wy, and W. are the parameters to be learned in the model, c; is the state of

the LSTM cell at the current time step, h; is the output of the LSTM cell at the previous n

time steps (hen,... ,he1); the weights of each time step are calculated using the state of the

current time step and the outputs of the previous n time steps.



14

Figure 3 The inner structure of attention LSTM cell unit

The attention value corresponding to each time step is obtained after ‘Softmax’ normalization,

following which the attention value is weighted and summed with the output to obtain the

attention representation hifor the n time steps. The vector obtained by concatenating the

attention h; with the hidden state h; of the last time step is the difficulty feature value of

the score sequence used in Equation 4:

h. = [k}, k] (4)

In the experimental section we will use the basic LSTM and ‘Bi-LSTM’ models as

benchmarks to verify the performance of the attention mechanism in the score difficulty
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classification problem.

Experiment

Dataset

2

We selected two sheet music datasets, ‘80notes’ (8notes.com, 2020) and ‘Mikrokosmos

(Pedro, 2021/2022), which have been used in previous literature as experimental data. The

‘80notes’ dataset contains four difficulty levels (Beginner, Easy, Intermediate, Advanced) and

‘Mikrokosmos’ contains three difficulty levels (Beginner, Moderate, Professional). Due to the

large length of the segmented scores in the Advanced category of ‘80notes’ and the

performance problems of the LSTM network in dealing with very long sequences, only the

first three levels are used in this study.

Preprocess

The number of scores and the average length of each difficulty level in the two datasets are

shown in Table 1, where the average length of scores is counted in the number of sixteenth

notes.

Table 1 Dataset statistical analysis

Dataset Name Difficulty Level Count Average steps(1/16m note per
step)
‘80notes’ Beginner 91 245.54

Easy 624 449.7
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Dataset Name Difficulty Level Count Average steps(1/16m  note per
step)
Intermediate 1144 773.97
‘Mikrokosmos’  Beginner 52 299.12
Moderate 53 399.62
Professional 30 731.73

Data enhancement.

Data enhancement is a data preprocessing technique used in deep learning to improve the

performance of models on small data sets and is commonly used in research related to

computer vision, such as flipping, rotating, and the offsetting of images. From the features

selected in the literature (Chiu & Chen, 2012), it can be seen that the difficulty of a musical

score is related to features such as the length of the note itself and the change in the pitch of

adjacent notes. Therefore, expansion of the sample size can be achieved by shifting the

pitches in the whole score up and down in order to form a new score with the same difficulty

level. Figure 4 shows a score fragment before and after pitch shifting, whereby throughout

the process the duration of all the notes remains the same.
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Figure 4 Pitch offset example of one fragment, where (a) is the original score and (b) is the

offset one

According to this method, the dataset was expanded with different offset units and the pitches

were guaranteed to be between 22 and 109, so the maximum offset unit was set as a threshold

with the lowest note of the offset score not lower than 22 and the highest note not exceeding

109. After data selection and expansion, the number of scores in the final dataset was 701 for

each level in ‘note80’, totaling 2804 scores; there were 292 scores for each difficulty level in

the ‘Mikrokosmos’ dataset, totaling 876 scores. In each set of experiments, the original data

was used as the test set and the extended data as the training set.

Experimental setup

The number of LSTM, ‘bi LSTM’ and ‘att LSTM’ networks in the experiment was 2, and
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the number of hidden state units in each layer 128 and 64, respectively; the attention window
size was 64 in ‘att LSTM’; to prevent model overfitting, each layer used the ‘DropOut’
mechanism with a pass rate of 0.5, and added L2 regularization with a weight of 0.0001 for
all trainable parameters to the model loss. The batch gradient descent learning method was
used in the training process, using the ‘AdamOptimizer’ gradient optimizer with a learning
rate of 0.001, a batch size of 256 (i.e., 256 samples were randomly selected for each iteration),
and a gradient cropping threshold of 5.

Since the difficulty level of the score is a multi-category problem, we used four metrics,
Accuracy, Recall, Precision, and F-value (F1), for comparative analysis (Equation 5~6).
Among them, Recall, Accuracy, and F-value, calculated separately by different categories,
were used to find the average value. For each difficulty level, TP was the number of samples
correctly identified as level I; TN was the number of other difficulty levels correctly
identified; FP was the number of difficulty level i identified as other difficulty levels, and FN
was the number of other levels identified as level 1 (i = the difficulty
level):

Correct Predictions

Acc Yy = ’
ceuracy = o of Samples (5)

- TP,
Recall = Z m (n is the total difficult level number) (6)
i=
Precisi —i Th (n is the total difficult level number) (7)
recision = TP, + FP n is the total difficult level number

i=1
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Precision * Recall

F, = (8)

~ Precision + Recall

The experimental procedure consisted of two sets of independent experiments for model

validation and data enhancement method validation. In the model comparison experiments,

the recognition accuracy of different models was compared with the enhanced

‘Mikrokosmos’ dataset; in the data enhancement validation experiments, the ‘att LSTM’

model was selected to test the effectiveness of the proposed data enhancement method by

comparing its effect on the extended dataset and the original dataset.

Results and Discussion

The results of the model validation are shown in Table 2.

Table 2 Enhanced Dataset classification results

Model Name Accuracy Precision Recall F1

LSTM 0.85 0.85 0.85 0.85
‘att. LSTM” 0.90 0.88 0.89 0.88
‘bi LSTM’ 0.82 0.82 0.82 0.82

Precision, recall, accuracy, and F-value of the ‘att LSTM’ model were the best among the

three models (0.90, 0.88, 0.89, and 0.88, respectively), that of precision exceeding other

methods in the literature on the same data set and indicating the potential of ‘att LSTM’ for

extracting the difficulty features of musical scores.
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In order to compare the differentiation of the model on varying difficulty levels, we

selected the recognition of ‘att LSTM’ model in different categories, as shown in Tables 3

and 4.

Table 3 Confusion matrix of LSTM model on ‘Mikrokosmos’ dataset

Beginner Moderate Professional
Beginner 0.85 0.15 0
Moderate 0.18 0.61 0.21
Professional 0 0.36 0.67

Table 4 Confusion matrix of an ‘att LSTM’ model on ‘80notes’ dataset

Beginner Easy Intermediate
Beginner 0.86 0.14 0
Easy 0.16 0.64 0.20
Intermediate 0 0.34 0.66

The results show that there is a higher probability of recognition error for adjacent difficulty

levels, in which 0.15 of difficulty level 1 is incorrectly recognized as difficulty 2; 0.57 of

difficulty level 3 is incorrectly recognized as difficulty 2. Also, since difficulty level 2 is an

intermediate difficulty level, there is a possibility that the samples are incorrectly identified as

difficulty level 1 and difficulty level 3, and that the incorrect identification rates are 0.18 and

0.21, respectively. At the same time, ‘att LSTM’ model’s ability to distinguish adjacent

difficulty levels still needs to be improved.

Considering that the enhanced dataset was used in the model validation experiment in
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order to verify the effectiveness of the proposed data enhancement method, we chose the

‘att LSTM’ model with the highest recognition accuracy; these evaluation indexes on the

original dataset and the enhanced dataset are shown in Table 5.

Table 5 Classification results of an ‘att LSTM’ model on original and enhanced dataset

Dataset Name Type Accuracy Precision Recall F1

‘Mikrokosmos’ original 0.63 0.65 0.67 0.67
enhanced 0.83 0.82 0.84 0.82

‘80notes’ original 0.65 0.62 0.67 0.67
enhanced 0.79 0.81 0.80 0.77

Recognition of the ‘att LSTM’ model’s accuracy on the extended dataset was 0.90, which is

much higher than that on the original dataset. Therefore, it can be concluded that the data

enhancement method proposed in this paper can effectively improve the accuracy of the

difficulty recognition model of the score, as well as confirming that the change of minimum

and maximum pitches in the score does not affect the difficulty level of the score itself within

the same pitch range.

The data in the tables shows that although the difficulty features extracted by the LSTM

network lack interpretability compared with the manually defined ones, the resulting

difficulty features have good representability and can more accurately distinguish between

scores of different difficulty levels. Our proposed data augmentation method effectively

solves the problem of small data sets within the larger issue of sheet music difficulty
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recognition, and provides a reference for other deep learning models that can be applied to

such problems.

Educational applications

When learning the piano, the learning space is constrained by the learning material’s rigidity

content, which also erodes students’ confidence and interest when they repeatedly play the

same compositions with little variation. This study integrates musical difficulty evaluation

into the teaching process and uses a suggestion system based on musical difficulty level to

prevent thems from becoming frustrated or worn out. Therefore, when students begin to feel

discouraged or exhausted, it is advised that they practice a score with a comparable level of

difficulty.

The final output hias of the LSTM network in the sheet music difficulty level recognition

model can be considered as the feature value of the sheet music difficulty level. When

retrieving teaching resources, making individualized recommendations, and conducting

personalized assessments, the similarity of characteristics can be utilized to differentiate

between the varying degrees of difficulty of different pieces of sheet music. Figure 5 displays

the recommendation process based on the difficulty similarity of the score.
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Figure 5 Algorithm flow of score recommendation based on difficulty similarity

Since there are only a finite number of scores in the resource library, the actual application

recommends multiple scores of varying degrees of difficulty as candidate sets for learners to

choose from on their own after setting a threshold in order to avoid making duplicate

recommendations. As seen in Figure 6, when students practice a piece in the textbook using

our self-created piano teaching APP, multiple scores of comparable difficulty are suggested

for them so that they can practice on various scores depending on their learning

circumstances.
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Figure 6 Recommended algorithm example

Conclusions and Future Work

This study examined the utilization of a classifier based on an LSTM neural network in order

to categorize the degree of difficulty of musical scores and validated it using real data. The

experimental findings indicate that given enough experimental data, the classifier proposed in

this paper can effectively extract difficulty-related information from score sequences, and its

classification accuracy of 88% is superior to that of the best study to date (78.67%).

Furthermore, the comparison of various coding techniques in terms of classification effect

establishes from one side that the level of difficulty of a score should be assessed by factoring
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both the complexity of the performance and the score structure, both of which are essential

requirements for students’ score recognition and performance ability in piano learning.

Finally, we explored how score difficulty could be applied practically in piano instruction and

designed and implemented a system for recommending valuable functions based on the score

difficulty recognition model.

We will continue to refine the classification model for sheet music and increase the

accuracy with which difficulty level is recognized in the follow-up study. Further research

will be done on the application of sheet music difficulty in individualized learning and

instruction sessions, such as adaptive evaluation and automated testing based on our piano

teaching platform. This will enhance the platform’s individualized educational experience and

help the system become more intelligent and personalized.
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course of the past 150 years can be said to have been characterized by its unevenness. In

recent years, through the introduction of a number of policies, the state has attached greater

importance to the cultivation of aesthetic education, a move that has yielded, and continues to

yield, positive results within school music tuition. Nevertheless, 2020 witnessed the global

COVID-19 pandemic, which resulted in severe and sustained alterations to people’s lives and

the transference of education to online teaching. This situation made it necessary to explore

new modes of instruction for the training of a vocal ensemble, which had previously almost

always taken the form of on-site rehearsals. In 2022, the Choir of Capital Normal University

in Beijing, China, successfully explored an online training mode, in the process achieving

positive teaching results. This paper discusses the action research and investigation research

involved in the hope of providing a body of reference for the healthy development of other art

ensembles in similar future situations.
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Background

Music education in Chinese colleges and universities is little more than 150 years old. With

the founding of New China, especially since the reform and opening up period, the state has

attached greater importance to the development of school music education through the

introduction of a number of aesthetic education policies. This has enabled schools of all

levels and types to achieve progress in music education, curriculum planning, community

activities, scientific research results, and teacher quality, achieving remarkable results in the

Process.

In 2020, the outbreak of the COVID-19 pandemic worldwide severely hindered

economic and social development, along with people’s daily lives. Within the field of school

music education, the lack of face-to-face contact, whether it be rehearsals, performances or

lessons, had serious repercussions in terms of adversely affecting students’ participation in art

activities; some even went so far as to quit their ensembles. The outcome was that in order to

maintain enthusiasm and commitment to music education, many schools had to make full and

creative use of the Internet.

The Choir of Capital Normal University in Beijing, China, is composed of teachers and

students who are naturally drawn to the art of choral singing. Full of youthful vitality, the

chorus members not only possess musical ability, but also demonstrate a high degree of unity

and cooperation. During the epidemic, the conductor, the voice training teacher, and the



members jointly explored an online training mode in order to maintain the ongoing

development of the choir, in the process achieving measurable learning results.

With an eye to sharing the findings, this paper summarizes the online training

experiences of the school choir in the spring semester of 2021-2022. It is hoped that this

preliminary model can provide a reference for the survival and development of other art

ensembles during similar times of duress.

Development of the choir

Founded in 2015, the Choir of Capital Normal University in Beijing is an off-shoot of the

Youth League Committee of the University. Under the direction of artistic director and

permanent conductor Professor Xiao-Yong Shao, the members consist of non-music major

undergraduates from different departments. In addition to winning the gold medal in the

choral performance category of Beijing University’s Students’ Art Festival on numerous

occasions and frequently holding special concerts, the artistic director / conductor was invited

to cooperate with the National Symphony Orchestra in December 2015 in order to

successfully premiere Wang Xilin’s Requiem for the War of Resistance Against Japanese

Aggression at the National Center for the Performing Arts. In July 2019, the choir won first

prize in the National Adult mixed Chorus category at the sixth National Nie Er Music

(Chorus) Week Chorus Performance. The ensemble also participated as part of a large-scale



chorus performance in Tiananmen Square in 2019 to mark the 70th anniversary of the

founding of the People’s Republic of China and the 100th anniversary of the founding of the

Communist Party in 2021.

Before the epidemic, the choir used a traditional training mode whereby each of the four

vocal parts trained separately before working together. Collectively forming the teaching

assistant team, each vocal section had its own teacher (the author was in charge of the

mezzo-sopranos, while each of the other three parts were taught by Professor Shao’s graduate

students). Each vocal section trained for three hours on Sunday afternoons; this was followed,

on Sunday evenings, by a two-hour full rehearsal of the choir by Professor Shao.

As the epidemic grew more severe, the choir switched to online training starting in

November 2021. In the following section, the author introduces and explains the exploration

process of the online training model.

Online training mode

Due to the limitations of the network technology available, the author only successfully

trained one student during the initial online period (November 2021). In the spring semester

of 2022, due to the ongoing epidemic, the online training method continued to be adopted.

The resultant online singing group often sounded chaotic, and whilst one-on-one training

proved workable, efficiency was low. Following a discussion, it was decided to divide the



members of each vocal section into several groups, with about five members per group. One

advanced-level student was selected as the leader, with responsibility for the training of each

group. Between March and May 2022, the choir went through three stages of self-exploration:

preliminary, development, and maturity, followed by the production of a summary document

outlining a set of scientific and practical precepts for use as a model for online teaching and

development.

1. Preliminary stage (March 6, 13; two training sessions)

(a) Main modes

In the preliminary stage, the members submitted the recording homework, after which the

group leaders made comments to each of the groups. In the first instance, the training teacher

assigned several works to the group leaders and members. After self-learning, the group

leaders submitted singing recordings to the training teacher, who listened to them and gave

feedback in the form of suggestions. The group members submitted their recordings to the

group leaders, who similarly listened before giving suggestions according to the requirements

of the training teacher.

Given that there were 11 choral works to be studied in the space of two weeks, the group

leaders needed to ensure that a balance was struck between the amount of homework that was

allocated and the quality of responses received in return. The training teacher selected and



sent everyone high quality reference models of the chosen works, additionally collecting,

sorting and sharing the lyrics (together with their translations), and providing the participants

with background information of difficult works such as Orft’s O Fortuna.

(b) Teacher training

In order to improve efficiency, Professor Shao suggested that the focus should be on teacher

training by enabling the group leaders to become ‘qualified’ music teachers. The logic behind

this was that it would result in a higher degree of accuracy in terms of the comments given, in

the process serving to convince the members of the leader’s efficacy. The training teacher

taught the group leaders simple music theory and effective teaching methods in a bid to

gradually improve the quality of the group leaders as music teachers. Their comments were to

be targeted, specific and in-depth, as well as being explanatory in terms of the reasons

provided in relation to the correct performance of the work. Far from being afraid of

offending team members, it was stressed that the group leaders should make bold and

accurate suggestions for improvement in a non-accusatory way.

(c) Establish a strict evaluation system

Although the choir takes part in competitions every year, there is a limit to the number of

participants that can be accommodated at any one time. Given that sopranos and

mezzo-sopranos are the voices in greatest demand, it was decided that in order to promote

fair competition and enable participants to succeed based on their own efforts, the



establishment of a strict evaluation system was necessary. This would require the group

leaders to provide scores or language evaluations as a basis for selection based on certain

criteria, such as singing quality, attendance rate, and homework completion.

(d) Problem summary and new findings

After listening to the recordings, the group leaders collected and discussed the group

members’ questions and attempted to find solutions to the singing problems being

encountered, as shown in Table 1. These suggestions were then relayed by the group leaders

to the members.

Table 1 Group members’ identified singing problems and proposed solutions

Identified problems Proposed solutions
1. Some group leaders are not good at singing Conduct professional training for the group leaders,
and do not give detailed comments to group improve the level of the group leaders, and require the
members. group leaders to give more strict and detailed comments

to the group members.

2. Some group members cannot submit the The group leaders should be required to pay attention to

recording homework on time. the daily performance of the group members as a basis for

evaluation.




3. Some group members had more problems

with their recording homework than others.

Group leaders should give suggestions for improvement

and ask the group members to submit their recordings

again.

4. Most of the singing problems are due to a lack

of music theory knowledge.

Share theoretical knowledge of music expression, the

accuracy of music style, the use of breathing, beating

time, reading music, etc.

5. There is a lack of aesthetic feeling in singing.

First, the members appreciate the quality works

less; second, the singing standard stays at the

basic stage of intonation and rhythm.

Members are advised to listen to the singing of first-class

choirs in order to improve their appreciation levels. After

completion of the study of intonation and rhythm, the

requirements of the pursuit of musical beauty should be

put forward with a view to improving the beauty of

singing through online training.

6. Singing generally lacks emotional expression.

Training members to fully understand the expression

marks, while recitation should be used to promote singing

emotions and the bold expression of emotions.

At the same time, it was discovered that individuals brought their own unique skills,

such as comprehensive musical accomplishments, outstanding singing ability, or strong

teaching and management styles, to the table, all of which could be drawn upon as supportive
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forces for training purposes.

2. Development stage (March 20, 27; two training sessions)

During the development stage, the members submitted their recording homework and then

trained in groups, each group member being instructed one-on-one by the training teacher.

Over the course of the previous two weeks, the members had learned 11 pieces by

themselves. However, the lack of an established training process meant that singing problems

could not be fully solved. It was therefore decided to add some online group training to the

process, whereby the team members could choose the problematic passages to sing. Three

group sessions took place on the first week (20 March) and two on the second week (27

March), with each group being allocated 40-45 minutes. The details are shown in Table 2

below.

Table 2 Results of the online group training sessions

Identified problems Proposed solutions

1. Most group members sing at a low volume. Group members are required to warm up their voices

before rehearsing and breathe before singing.
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2. Most of the singing problems are due to a lack of

understanding regarding what constitutes a high

standard, and they do not know how to solve the

problems.

Strengthen the popularization of vocal music theory,

enhance group members’ cognition of the theoretical

issues such as the relationship between music style,

speed and singing, and give corresponding sound

training,.

3. Too much attention to intonation and rhythm,

singing standards are not high, and the music lacks

beauty.

Strengthen emotional expression training, require

group members to sing on the basis of good intonation

and rhythm, encourage a bold performance of the

music, and pursue beautiful singing.

One of the advantages of online one-on-one training, compared to group singing training,

was that an individual’s specific problems could be addressed in a targeted way. It was found

that many of the members’ problems were cognitive in nature. For example, one of the

students thought that their singing was flat because of an inability to modulate the sound

properly, whereas it was actually a fault of her singing technique. After advice-based

adjustment, the right approach was found and there was a marked improvement in intonation

after the two weeks of online training. On the negative side, the limited amount of training

time available meant that each person could only sing for about ten minutes. In order to
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improve efficiency and try and solve everyone’s individual problems, it was decided that the

group leader should train his / her group simultaneously, while the author attended each

group session for spot check training.

3. Mature stage (April 10 - May 29; six training sessions)

During the mature stage, in addition to the spot check training that was carried out by the

author while delivery of the group instruction took place, some high-quality learning

materials were selected in April in order to help the members study by themselves.

Having previously asked a music major student to collate the playing and singing

recordings of the new works as the exemplar material, the author firstly recorded an analysis

and explanation of the difficult works for the students in order to better help them learn by

themselves. For example, each of the paragraphs in ‘Give Everything To The Party’

encompass three key changes and contrasts in the paragraph styles, while the intonation in the

middle of ‘Bless The Motherland’ needs careful practice. The group leader then listened to

the recorded homework before the third, group training stage, the aim being to ensure that

each member received sufficient training and significantly improve learning efficiency.

Finally, after weekly training, organized internal meetings and discussions of each voice part

took place; the training teachers and group leaders also all met for discussions following the

monthly training sessions.
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In May, consolidation of the difficult works began, the members learned to sing a new

song, and all the works studied in the semester were reviewed. During the course of the last

training session, a spot check on each member was carried out in order to ascertain the effect

of the learning model.

Consequently, after three months’ exploratory work, a set of relatively perfect online

training models had been created and a group of “little music teachers” with enhanced

musical abilities duly cultivated. With the help of the (online) learning materials, the

members were able to study new works independently after class, seeking out the author only

when difficult problems arose.

Three summary meetings

The exploration process of online training mode during the semester in question cannot be

separated from the guidance of Professor Shao, whose valuable suggestions ensured the

direction and quality of the online training.

After the rehearsals in March, the four voice training teachers reported their progress to

Professor Shao, who responded with the following suggestions:
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e The training teachers should strengthen the promotion of students with weak majors. In

doing so, care should be taken to ensure that the students gained something while

simultaneously ensuring that their interest in music did not diminish.

e Strengthen the professional training of the group leaders.

e Keep the momentum going by regularly taking part in competitions.

e Pay attention during the rehearsals to the identification of potential members who could

serve as the next choir leaders. (Leadership elections take place every year.)

The author organized two meetings of the group leaders on April 4th and 24th in order to

convey the suggestions of Professor Shao, to exchange the experiences of the online training

sessions among the various voice parts, and to provide answers to the questions raised by the

choir leaders, as shown in Table 3.

Table 3 Author s replies to the questions raised by the group leaders

Questions raised by the group leaders Author’s replies

1. The recording homework of some group members was | Strengthen the professional evaluation of the

completed by splicing, and the singing was not complete, | recording work, and insist on high standards and

SO one-to-one training was necessary. requirements; at present, a combination of

recording and online rehearsals is the best way.
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2. A special time could be set aside every week to

popularize music theory knowledge.

The popularization of music theory knowledge can

be added in the training process, but theoretical

learning cannot be isolated, nor can it replace

training, which is essential.

3. A group leader is responsible for 4 group members,

which can fully realize one-to-one training. If there are too

many group members, it may affect the quality of training.

Each group leader should improve his / her own

levels and strictly require the same of the members.

If online time is limited, the individual concerned

can make an appointment in private to

communicate with each other instead of making

comments.

4. Sometimes the group leader’s comments are not

professional or deep enough, or for fear of offending

people, dare not speak boldly.

In order to guide group members as effectively as

possible, teacher training for group leaders should

be strengthened with the aim of improving their

level of music theory, singing and teaching, and to

teach them how best to use their professional

knowledge and appropriate language.

5. If training is always carried out online without the

experience of singing with the other members, it may

affect the enthusiasm of the choir.

Members should be actively guided to understand

the advantages of online rehearsals, solve the

specific problems of each member in a one-to-one
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way, try to eliminate the negative emotions of the

members, and give clear learning objectives and

enough guidance so that the members can really

improve.

6. The learning effect of submitting recorded works is not

as good as that of online training.

Since recording and online training have their own

advantages, it is suggested to combine them. Each

voice situation is different, so members should be

allowed to decide for themselves what works best.

On the evening of May 8th, after the rehearsal, the third meeting was held online and

Professor Shao, along with 21 important members of the choir, were invited to attend. Among

other things, a series of specific requirements relating to the next online training session were

put forward.

Over the course of the three sessions, details of experiences were actively exchanged,

problems and countermeasures proposed and summarized, and specific requirements tabled,

all of which were intended to improve the efficiency and quality of the online training

sessions.




17

4. The effects of online training

Once the online training for the semester had ended, a questionnaire was conducted on the

effects of the training model among the participants (N = 50). Twelve questions, as shown in

Table 4, were based on a 5-point Likert scale and related to the improvement of singing

ability.

Table 4 Questionnaire on the effects of the training model

Investigation on the effect of online choral training

in the spring semester of the 2021-2022 academic year

(Four voice parts of a female high school, female middle school, a male high school and a male

middle school were investigated, respectively.)

Please give your own answer to the effect and feeling of the online training of the choir in the

spring semester of 2021-2022 academic year. (The degree is represented by numbers: 1 is low; 5 is

high)

1. I have a more solid grasp of basic music knowledge: 1, 2, 3,4, 5

2. The music feels more delicate and smooth: 1,2, 3,4, 5

3. I have a more accurate grasp of the relationship between melody and lyrics: 1, 2, 3,4, 5

4. I have a deeper understanding of the relationship between solo and choral singing: 1, 2, 3,4, 5

5. My self-learning ability in terms of music has been significantly enhanced: 1, 2, 3,4, 5



6. I am more sensitive to the quality of music: 1, 2, 3,4, 5

7.1 am capable of leading group training tasks: 1, 2, 3,4, 5

8. I prefer singing Chinese choral works: 1, 2, 3,4, 5

9. My singing skills have improved: 1, 2, 3,4, 5

10. Recording the homework can improve my singing ability: 1, 2, 3, 4, 5

11. Online training can improve my singing ability: 1, 2, 3,4, 5

12. I am satisfied with the effect of online choral training: 1, 2, 3,4, 5

13. Other suggestions or feelings:

18

The results, which were presented to the members as percentages, were as follows:
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Figure 1 The effects of the online choral training model in the 2021-22 spring semester

Analysis of the results of the questionnaire survey reveals that the members generally

recognized the positive effects of online training, and that their musical abilities had

improved in all aspects. At the same time, it emerged that the more actively the students

participated in the training, the higher the recognition of the benefits of the process, and vice

versa. Among the four voice parts of the choir, the mezzo-sopranos, of whom the author was

in charge, demonstrated a relatively high attendance rate, learning effect and recognition of

online training.

5. Results of online training

Teaching practice results
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(a) An efficient online training mode

After three months of online training, the choir undertook the preliminary, development and

mature stages of exploration, discovering in the process that working with recordings had the

ability to accurately detect problems. Online training could then be targeted to solve those

issues as part of an efficient choral tuition model.

(b) Music learning harvest

Nineteen pieces of music were studied during the course of the semester, including seventeen

Chinese pieces and two foreign pieces. The members’ intonation, rhythm, musical feeling,

musical style, and singing skills significantly improved as a result, with a number of

singing-related problems being solved online.

(¢) Good communication helps music teaching

Through timely communication with the group leader, the author developed a better

understanding of the mentality and ability of the members and was able to undertake a

reasonable analysis of the learning situation. This increased the accuracy of the teaching

plans and methodologies, leading in turn to greater teaching efficiency.

(d) Popularize musical knowledge and expertise

Consistent adherence to high standards is the successful key to any arts education program.

(Gardner, 2012) Sometimes, however, over-specialized requirements are not suitable for

non-music majors. Combining the suggestions of teachers and students, the author summed
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up the most suitable teaching methods for them as: passing on professional knowledge of

music in the most concise and popular language within a limited time, along with accurately

revealing the laws which relate to music as an art, and; combining the training of vocal music

training with an explanation of music theory, so that members can understand the relationship

between theory and practice and improve in both aspects.

(e) Cultivate an independent learning ability

The survey revealed that after three months’ study, the members had developed the ability to

independently learn new works, make full use of the learning materials provided, and

significantly improve their ability to read music, analyze and process music, and judge the

quality of music.

Management and teacher training

(a) Establish a strict evaluation method

Based on scores and written records, a comprehensive evaluation was made of the singing

ability and attendance of each member involved in the online training. Process and evaluation,

based on the test results of the stage concerned, were combined to form the basis of selecting

personnel to participate in the choral competition. However, this evaluation mechanism was

not fully implemented, meaning that a high-quality evaluation mechanism needs to be

explored further.
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(b) Train groups of qualified “music teachers”

As the individuals responsible for undertaking the training tasks for each group, the aim of

the group leaders’ work was to improve the level of music theory and teaching, a process

collectively termed “teaching and learning”. Different members took turns as group leaders,

so that their music teaching abilities could be exercised. By the end of the semester, a large

number of members had duly “qualified” for the task of leading group rehearsals.

Theoretical research

(a) Clarify the relationship between solo and choral singing

In order that the members could better understand the relationship between the parts and the

whole, in terms of the value of individuals to the sound of the overall choir, online,

one-on-one training was delivered to the same high standard as it would have been for solo

training. At the same time, it was hoped that this approach would better prepare them for

completing the choral task.

(b) Clarify the relationship between learning music theory and singing practice

Many of the problems to do with members’ singing skills were caused by a lack of

understanding of the relevant theoretical issues. It was felt that timely explanations, aimed at

resolving these misunderstandings, could help guide the students towards a better unification

of theory and practice.
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6. The rationale behind the online training mode

Improve the musical instruction of the teaching assistant team

Although the survey results showed that the teaching had been quite effective overall, a

number of shortcomings on the part of the teaching assistant team were nevertheless

identified. For example, the standard of members had a tendency to stay at the basic level,

and an inordinate amount of energy was spent on improving the accuracy of intonation and

rhythm, all of which indicated that their reserves of musical knowledge were limited, that

their musical skills were insufficient, and that their pursuit or understanding of music learning

was still relatively rudimentary. Regardless of the identity of the individual directing the

proceedings (offline rehearsals, consisting of mixed choral training under the guidance of

Professor Shao, took place for two hours a week), the ultimate aim for the choir is to feel a

spiritual connotation to the work. Professor Ciz-Zao Wang, a famous music aesthetician and

former President of the Central Conservatory of Music, talks about “spiritual connotation

being the deep content of musical beauty”, further stating that “There are indeed heroic,

tragic, civic, ordinary, noble and other factors embedded in music. These factors are neither

external emotional types, nor internal meanings that reflect the formal characteristics of

music, but a deeper spiritual connotation than those basic emotional and stylistic

characteristics mentioned above. The spiritual connotation of music is a reflection of the
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composer’s innermost ideology, and often reflects the characteristics of the composer’s time.”

(Wang, 2021) Bearing these words in mind, since the process of learning music is the

aspiration of taking part in a dialog with the composer, the purpose of joining any choir is not

simply to exercise cooperation, or else to relax for a few hours, but to engage musically at a

deep and fundamental level. In order to more fully reflect the rationale of the choir as a whole,

with the help of a systemic plan participants can be provided with basic music theory courses

and the strengthening of solfeggio ear training in order to improve their musical performance

/ actualize the spiritual aspect of the music as effectively as possible.

Create an atmosphere for choral learning

Through this study, the author attempted to guide the members to pay more attention to the

advantages of online training, together with reminding them to keep in mind their reasons for

originally joining the ensemble. Although the aforementioned set of preliminary online

training methods were successfully explored, the limitations of network technology meant

that the model was unable to achieve online group singing training. Nor did it prove possible

to conduct four-part choral singing online, with the result that the members were unable to

experience the effects of choral harmonies. More regrettably still, some members chose to

quit, undoubtedly a brutal test for any choir.

To assist in counteracting these issues, the epidemic needs to be viewed as a temporary
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setback, after which face-to-face rehearsals can resume. In the meantime, organizers should

strive to create a united, mutually helpful, positive, and enterprising atmosphere for choral

learning, as well as providing sufficient learning resources and psychological care so that

members can eliminate negative emotions, enjoy learning, and gain pleasure from the choral

experience. Fortunately, in this instance, most of the members were engaged and persistent in

their pursuit of the art of choral singing. They actively cooperated with the leaders and

completed the online semester training, demonstrating a high level of competence, good

teamwork and a collective spirit. Similarly, the online training results indicated that the

students had reached a level of artistry, pointing as evidence to the success of the adopted

model.

Develop an online training mode

The mode outlined above has since been updated and developed. In the case of those music

majors taking the choral class within the School of Music, the combined video homework

and online training model has been adopted, the video serving to more intuitively visualize

the level of students’ singing. At the same time, the evaluation mechanism has been better

implemented: every week, the leaders of each group give detailed evaluations of students’

singing performances in the form of scores and written notes. Together, these constitute the

process evaluation element of the choral online training course, which can be combined with
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the final result evaluation to form a more reasonable assessment mechanism. This mechanism

can serve to stimulate students’ enthusiasm, allowing them to pay more attention to the

learning process, and giving rise to higher quality work.

Concluding Remarks

After a semester of exploration, the school choir’s online training mode has now become

normal practice. Members now generally recognize this mode, have abandoned whatever

negative emotions they may have harbored, and regularly participate in the weekly online

training sessions.

The successful introduction of this mode cannot be separated from the strict

requirements, close attention to detail, and the ardent expectations of the participants on the

part of the conductor. Success is also due, in no small part, to the responsibility shown by the

voice training teachers and the league leaders, and the persistence and adherence of the

members who love choral singing. Training quality and an efficient management system are

likewise inseparable. Only with each member and league leaders’ full cooperation in

completing the training tasks can progress emerge. In this instance, every member of the

league has seen their singing skills, teamwork ability, and other aspects of communal

music-making, improve, while every leader has been trained in music learning, teaching,

management, communication, and other choral requirements.
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When these students graduate and find their places in the workforce of the future, it is

hoped that they will have opportunities to make use of their musical talents. Music not only

serves to relieve the pressures of heavy work, but can also create a good artistic atmosphere

in collective activities and lead to more people living creative lives. In addition to

contributing to the development of music education in society, some of the non-music majors,

as a result of their choral exposure, may even choose to embark on a professional music

development path themselves, become professional musicians or music educators, or

alternatively assist in the development of another individual’s music career.

Likewise, it is to be hoped that the achievements of exploring online training modes as

reported in this study will provide some ideas for emulation that can lead to the development

and survival of other art ensembles or school art educational areas in the current era of

epidemics. The authors strive to maintain their persistent pursuit of art with the greatest

passion, stay true to their original intentions, and strive to overcome whatever difficulties

they may encounter. In the spirit of jointly embracing a bright future for arts education, they

look forward to more offline exchanges and cooperation with art colleagues in the future,

both within China and further afield.
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Abstract

This research focuses on contemporary piano pedagogy in the one-to-one lesson in higher

music education institutions in mainland China. This qualitative study focuses on three

video-recorded lessons in which creativity was evaluated through analysing teaching

approach, teaching strategy, teaching content and student behaviour. The master-apprentice

teaching approach was demonstrated in all lessons; these were teacher-directed, showing

unequal relationship status between teacher and student, and minimal dialogue involving the

students’ own ideas. The findings also show that the students were learning through imitation

and obeying directives. Although some creative performances occurred, these were first

created by the teachers and then conveyed to their students; this might imply a reproductive

creativity rather than the development of students’ individual creativity. This may have

implications for the development of student independence in relation to expressive and

interpretative creativity.
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Introduction

Studies have been conducted on teachers’ and students’ perceptions of creativity and creative
teaching (de Souza Fleith, 2000) and creativity in music education and higher education
(Burnard & Haddon, 2015; Haddon & Burnard, 2016; MacDonald, Byrne & Carlton, 2006).
Scholars in mainland China have likewise begun to realise the importance of cultivating
students’ creativity (Yi, Plucker & Guo, 2015), examining how Confucian ideology
influences creativity (Niu, 2012) and conducting comparative studies on creativity (Niu &
Kaufman, 2013). Running parallel to this, the Chinese government has announced new
educational initiatives aimed at fostering creativity, while academics in Hong Kong (Cheung,
2012, 2013, 2016) and Taiwan (Horng et al., 2005; Lin, 2009, 2011) have conducted research

on the characteristics of creative instructors and creative teaching practices.

Research undertaken by Niu and Sternberg (2006) indicates that the Chinese tend to
regard creativity as having ‘social and moral values’ (p. 18), a finding that may be linked to
collectivism in society and culture. Doing something creative and unusual may run the risk of
alienating others, suggesting that a society with a collectivist culture might be detrimental to
the growth of creativity. In addition, Chinese creativity is not always associated with novelty,
instead ‘making a connection between the new and the old’ (Niu & Sternberg, 2006, p. 18).
This is supported by Fung (2017), who discusses how Confucius — who believed that
examining the known is necessary for discovering new perspectives [wengu er zhixin, 74

7 41%7), implying that creativity is founded on past knowledge and experience, and thus ‘an



established frame of reference’ (Fung, 2017, p. 148) — may have influenced music education.

In Zheng and Leung’s (2021a) empirical study, knowledge and experience also emerge as two

major characteristics associated with creativity. As Fung (2017) explains, without a frame of

reference a piece of music cannot be composed; likewise, a new teaching approach cannot be

implemented without the necessary theory. However, while knowledge and experience

effectively combine to constitute the concept of expertise (Amabile, 1998), the other two

components of creativity discussed by Amabile, motivation and creative thinking skills, have

received considerably less attention in China.

Yan (2014) believes that creativity promotes students’ individual growth, and that

creative teaching is a vital component of music education that should be encouraged.

However, the Chinese educational system is deeply influenced by examination-oriented

structures (Mullen, 2017). The traditional style of teaching music in China is teacher-centred:

teachers deliver knowledge to their pupils, and pupils imitate their teachers; this appears to

apply not only in school classes, but also in one-to-one instrumental tuition in China (Guo &

Xu, 2015). This teaching method does not emphasise learners’ emotions in music (Burwell,

2016), along with providing little room for developing students’ creativity (Guo & Xu, 2015).

Research on fostering students’ creativity and strengthening creative teaching practices in

music education, particularly within piano pedagogy, is limited and elementary (Zheng &

Leung, 2021b). The current research addresses this situation, analysing three videoed piano



lessons that took place at three tertiary level music departments.

Methodology

A paradigm is defined as ‘a whole system of thinking’ (Neuman, 2007, p. 96). Two research

paradigms are frequently applied in the field of social science research: the social

constructivism paradigm, and the interpretive paradigm. Social constructivism is concerned

with the historical, cultural, and contextual relevance of the environments in which

individuals work and live, understanding what happens in society and constructing

knowledge through this information (Creswell & Creswell, 2009). In other words, what

individuals perceive and experience in the social environment is created socially. Creswell &

Creswell indicated that social constructivists believe that ‘individuals seek understanding of

the world in which they live and work, and individuals develop subjective meanings of their

experiences’ (p. 8). Furthermore, there is a ‘complexity of views rather than narrowing

meanings into a few categories or ideas’ (ibid.). In other words, all the participants’ views or

beliefs are seen as valid by the researcher. Interpretivism emphasises that knowledge is

constructed through people’s experiences and perceptions (Thanh & Thanh, 2015), which the

researcher seeks to understand. The interpretivist paradigm tends to be inclusive, implying the

potential for numerous realities instead of a single reality.



Research methods

With the aim of investigating creativity in one-to-one piano lessons in the Chinese higher

education context, this paper reports selected data and findings from a case study carried out

by the first author. Case study research is defined as ‘an in-depth examination of an extensive

amount of information about very few units or cases for one period or across multiple periods

of time’ (Neuman, 2007, p. 42). This may involve various research methods; Thomas (2013)

indicates that observation, in which the researcher obtains access to a group, and then watches

and listens to what those in the group, such as teachers and students, say and do, is a significant

method for gathering data in social science. In the present study, the first author used video to

aid the observation process. Video recording is being used increasingly in educational research

(Pirie, 1996) as a significant means for recording human interaction, since it enables the

researcher to gain a detailed understanding of the context and to carry out detailed analysis

(Roschelle & Goldman, 1991; Suchman & Trigg, 1992). The advantage of using video

recording is that it can ‘capture a social scene far more quickly than taking field notes’ (Thomas,

2013, p. 224). The researcher can also gather various perspectives of an activity, such as

complex behavioural data (Roschelle & Goldman, 1991. Daniel (2006) has demonstrated that

in instrumental teaching and learning, detailed analysis of student-teacher interaction and

diverse teaching strategies can be accomplished via video analysis.

With regard to the present study, the first author recorded three piano lessons and analysed

them from several perspectives in ways that demonstrated ‘interactions between teachers and



students, teaching strategies, teaching roles, learning opportunities presented to students and

learning experiences provided for students’ (Daniel, 2006, p. 192), as well as pupil behaviours.

These aspects can help understand how the teacher-student relationship operates in one-to-one

teaching within the Chinese higher music education context, what creative teaching strategies

may apply, and how the teacher-student relationship might affect creative pedagogies.

Ethical considerations

Ethical approval was granted by the Arts and Humanities Ethics Committee at the University

of York, UK. Information and consent forms were distributed to potential participants; these

were presented in Chinese and stated the aims and objectives of the research, the methods of

data collection, the issue of anonymity, how the data would be stored and used, and the risks

or benefits of taking part in the research. Participants were informed that involvement would

have no detrimental consequences or potential benefits, and that there would be no

consequences if they decided to withdraw at any point.

To limit the possibility of disrupting teacher-student interaction, the first author was

invited to sit in the corner of the teaching room by each of the three teachers and to operate

the recording equipment (the first author’s iPad). After each lesson, the first author asked the

teacher and the student to again confirm whether they were happy for the recording to be

used in the study. Each person indicated their willingness for the first author to use and



analyse the video and confirmed that the lesson had followed their normal routine.

Data Analysis

The software Jian Ying [ £744] was used by the first author to analyse the videoed lessons.

After being uploaded, captions were manually added in both Chinese and English for each

lesson; the second author reviewed them to ensure that the captions were understandable to a

native English speaker before transferring the captions to “Word’ documents as transcripts in

order to calculate word counts. Additionally, MAXQDA was employed to produce codes for

teaching methods and teaching foci by uploading lesson transcripts, quantifying the number

of times the teacher concentrated on technique, expression, elements of the music score, or

other areas. The teachers and students who took part in the lessons will be referred to using

the following numbering: Lesson A took place with T1 and S1; Lesson B with T2 and S2, and

Lesson C with T3 and S3. The main goal of the study was to analyse the process of teaching

and learning in order to improve understanding of how one-to-one piano teaching is delivered

in Chinese higher education institutions. Each of the three lessons will be examined

separately before being discussed together in the *Conclusions’ section.

Findings

Lesson A

Lesson A took place inside a practice room in a Music Conservatory in China. S1 was



studying piano performance; at the time of the research, he was a Year 3 student preparing for

his first term final piano exam.

Teaching approach

The lesson began with S1°s performance of the work that had been practised, the teacher

providing feedback on various elements. Comments were frequently made in response to

errors in S1°s performance. T1 started the dialogue with an exploratory question, “When you

practise on your own, what do you think about?” While this opening suggests a mentor-friend

rather than master-apprentice relationship, T1 later asked numerous rhetorical questions, such

as: ‘I told you before that you need to pedal first, didn’t I?° and ‘This is where you can

immerse yourself, isn’t it?” Previous research has advocated for the use of exploratory

questions as the best way to stimulate students’ active participation (Burwell, 2005). By

contrast, rhetorical questions serve as a model for the learner (ibid). In this case, the frequent

use of ‘isn’t it?” at the end of the teacher’s statements seems to require the learner to agree

rather than disagree. As a result, although both exploratory and rhetorical questions are used,

the emphasis on the rhetorical serves to reiterate the authority of the master.

Within instrumental lessons, the proportion of student talk to teacher talk, as well as the

quantity and types of questions being asked, can significantly indicate the type of teaching

approach favoured (Young, Burwell & Pickup, 2003). In Lesson A, the student’s contribution

was minimal; they learned through the teacher’s instructions and comments. Consequently,
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the teaching approach in this lesson was considered to be consistent with the

master-apprentice format, whereby the teacher is viewed as a model of imitation and source

of knowledge, and the student learns through the teacher’s instruction (Jergensen, 2000).

Teaching content

The focus of Lesson A was on reproducing a Chopin Nocturne from the written score. Most

of the time was devoted to technique, followed by reproduction of the musical score and

musical expression. Technique-oriented issues appeared 55 times, the most frequent aspects

being related to dynamics (17 times) and speed (11 times), followed by pedalling, articulation,

phrasing, and rhythm. Moreover, although T1 was very strict in terms of requiring S1 to play

according to the marks on the score, there were only five instances where musical expression

was emphasised. The specific teaching strategies that were applied are discussed in the next

section.

Teaching strategy

Several strategies, such as imagery, metaphor, demonstration, and directive teaching, in

which the student followed the teacher’s instructions, were demonstrated in Lesson A. For

example, T1 used imagery to illustrate how a specific section should be expressed by stating:

‘It seems like the door will open, so I must go out and find something that I long for; that’s

how this [harmonic] tendency, [it] needs to be expressed’. Metaphors were frequently used to

support musical expression. For example, one of the teacher’s metaphors for a section was
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mournfulness: ‘It’s starting to get rather sad here, isn’t it?” However, the most frequently-used

teaching strategy was demonstration, typically accompanied by explanation. Sometimes,

explanations were followed by demonstrations; at other times, demonstrations were followed

by explanations. Demonstrations were of two types: those on the piano and those presented

through gestures. Directive teaching, where T1 gave simple and short instructions and the

student followed what the teacher indicated, occurred multiple times during the video. S1

mostly responded by playing according to T1’s directives, rather than offering verbal

reactions.

The evaluation of student performance is an important aspect of instrumental music

teaching and is linked to effective teaching (Mills & Smith, 2003; Zhukov, 2012). Both

positive and negative feedback can be divided into general and specific comments. For

example, ‘yes’, ‘right’, and ‘much better’ can be viewed as generally positive feedback,

particularly if followed by a specific reason or explanation (Zhukov, 2012). In Lesson A, S1’s

performance appeared to elicit positive comments from T1 in the form of remarks such as

‘It’s not bad’ (5:43), ‘It was good just now’ (15:30) and ‘Yes, good, good, good’ (17:08).

However, what exactly was considered to be good was notable by its omission.

Pupil behaviour

S1’s behaviour showed several characteristics, with a primary emphasis on positively

engaging throughout the lesson, as well as listening closely to T1’s instructions and
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demonstrations. In addition, S1 often nodded to indicate agreement with T1, made eye
contact, and looked at T1’s hands when she demonstrated, together with following the score
and asking questions or responding to T1’s questions. The pace of the lesson was moderate;

while T1 spoke quickly, S1 was given the opportunity to reflect, answer, and ask questions.

Lesson B

Lesson B was conducted at a piano inside a practice room of a Normal University'. At the
time of the research, S2 was a first-year student preparing for the final exam of the first term.
T2 is a young piano teacher who has been teaching at this particular university for several

years.

Teaching approach

On five occasions during the course of the lesson, S2 asked T2 for clarification about an
aspect of the latter’s instructions. However, T2 did not follow up with any questions to
inspire S2 to think and help S2 take responsibility for her own learning. Instead, it appeared
that T2 was used to being viewed as the authority figure, while S2 appeared to receive

knowledge passively, suggesting a strong master-apprentice relationship.

Teaching content

The three pieces played by S2 included a contemporary Chinese piece, ‘Colourful clouds

' A Normal University is one which focuses on teacher-training
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chasing the moon’ [Caiyun zhui yue, #7575 /7] by Jianzhong Wang, a Chopin Ballade and a
Haydn Sonata in F Major. The observed instruction focused on the Chinese repertoire and the
Haydn sonata, covering fingering, pedalling, phrasing, dynamics and musical expression.
Frequent topics of instruction in Lesson B included those relating to technique, which
occurred 64 times, and those covering notation and expression, which occurred nine and three
times, respectively. Therefore, it can be seen that the teaching content was strongly technique

related.

Teaching strategy

Directive teaching was frequently employed in Lesson B. Verbal directives were aimed at
developing S2’s performance according to T2’s understanding of the music, using shushing to
encourage a quieter dynamic and finger clicking to emphasise pulse / speed. Singing was also
employed by T2 while S2 was playing in order to indicate aspects such as speed, dynamics
and musical expression. In addition to demonstrating finger technique and dynamics on the
piano, T2 indicated, through performing, that the performance should be more passionate,
saying: ‘Get a little riled up’. However, since this was played at a speed that S2 could not yet
master, this was perhaps intended to be more in the way of motivation. Either way, the
demonstration seemed to have little influence on S2’s performance during the lesson. There
were a few brief instances of praise from T2, but they did not seem to be precise. For instance,

T2 did not state what was good and how it was good when the student had finished playing,
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stating instead: ‘Overall, much better than the last lesson. Good, good, let’s start from the

beginning’. After S2 finished her first performance, T2 said: ‘OK, good. Let’s start with these.

Let’s start again from the beginning’. As a result, T2’s compliments seemed to be only

general, perhaps motivational, but neither full nor informative.

Pupil behaviour

Overall, S2 participated positively throughout the lesson. The student spent the majority of

the time attending to T2’s talk, directives and demonstrations, contributing and responding by

nodding, establishing eye contact with T2, and generally demonstrating awareness and active

engagement. The general pace of Lesson B was rapid; T2 spoke immediately after S2 made

errors and expected S2 to correct the errors after the lesson on her own if she was unable to

do so during their time together. As with the previous example, the lesson appeared to be

strongly embedded in a master-apprentice teaching model.

Lesson C

Lesson C took place in a university teacher’s practice room with T3 and S3. At the time of the

research, S3 was a Year 3 student studying piano as her main instrument; T3 had many years’

teaching experience at this particular institution.

Teaching approach

T3’s speech accounted for 1,861 words, or 99.8 percent, of the total word count, based on the

transcription of the lesson. As further evidence of a highly dominant master-apprentice
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relationship, this teacher only used questions to confirm whether the student had understood

or not before going straight on to the following point. Since the student was not afforded

enough time to respond, this might indicate that T3 was indifferent to whether the student

understood or not, or else that they had become used to silence from the student. Either way,

no form of dialogue was evident.

Teaching content

S3 played Etude Op. 299, no. 5 by Czerny in the lesson, a work set for the student’s Year 3

piano exam. The teaching content tended to be technique-oriented. As a result,

technique-related themes featured 16 times, whereas practice-related themes appeared eight

times.

Teaching strategy

In Lesson C, T3’s most common teaching strategy was modelling. The reason might be that

T3 had a piano of her own (there were two upright pianos in the practice room), or it could

simply have been as a result of T3 believing that modelling was the most efficient way for S3

to learn. There were also five instances of student-teacher collaboration, which consisted of

S3 and T3 playing together on separate pianos, rather than S3 playing one hand and T3

supplying the other part. In addition, directive teaching was employed at several points, and

there were also a few instances of the use of the metaphor strategy.

In Lesson C, T3 used more specific positive feedback, and there were more instances
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where compliments were given than in either of the previous two lessons, e.g., ‘Um, good.

The completeness is good’” and ‘That’s what I just told you about doing crescendo, you did

well’. Overall, T3 was relatively positive and encouraging in her evaluation of S3’s

performance.

Pupil behaviour

S3 listened attentively to T3’s speaking and playing, establishing eye contact and looking at

T3’s hands. In addition, the student added markings to the score and silently imitated T3’s

playing several times. Overall, the lesson was conducted at a moderate tempo; T3’s pacing

enabled S3 to attempt individual sections more than once and (to) play at a speed which was

the most comfortable for her.

Discussion

The analysis of the piano lessons in this study explored teaching approaches, teaching

strategy, teaching content, and pupil behaviour. The master-apprentice model was

demonstrated in all three lessons, which were teacher-directed; as such, they revealed an

unequal relationship status between teacher and student and minimal dialogue involving the

students’ own ideas. As indicated by Luo (2018), piano education at the higher education

level in China is mostly didactic in style. Carey et al. (2013) define this as transfer pedagogy.

Since teachers place the focus on the outcome rather than the process, this type of teaching

has a tendency to make students more reliant on their tutors and take less ownership of their
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own learning. With the exception of a few teacher-student interactions in Lesson A, there was

very little verbal communication between students and teachers, and relatively few

opportunities for the students to speak, other than to answer questions. The students appeared

to be in a relatively passive position, learning through imitation and instruction. Dialogue

between the teachers and the students was infrequent.

Questioning techniques seemed to be largely overlooked by the teachers in all three

lessons. Even where they were in evidence, these inquiries tended to be closed questions, and

the dialogue did not appear to be an equal discussion that respected the students’ ideas. Allsup

and Baxter (2004) emphasise the significance of asking more open-ended questions and the

role of dialogue in music lessons, since students can gain additional knowledge. Kassner

(1998) believed that skilled questioning could stimulate students’ higher-level thinking,

promoting their own evaluative capabilities.

It can be seen that the teacher in Lesson A (conservatory) used slightly more varied

teaching strategies than the others. There appeared to be more verbal communication between

T1 and S1, although this might be due to the longer duration of this lesson (33 minutes,

compared to 27 minutes and 19 minutes for the others, respectively). A common feature of all

three lessons was the instructive approach of pointing out immediately where the students

had made mistakes. This is in line with the findings of previous research; for example, Yeh

(2018) indicated that piano teachers in their study mostly focused on analysing students’
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playing mistakes in one-to-one lessons.

The data analysis revealed the use of a variety of teaching methods, including imagery,

metaphor, demonstration, directive teaching, and student-teacher cooperation. However,

where there were two pianos in the classroom, the teacher (in Lesson C) chose modelling as

her primary teaching strategy. Constant directive teaching was also seen, particularly by T2 in

Lesson B. According to Zhukov (2012), while modelling, directives and praise are frequently

used for teaching instrumental music in higher education, this research discovered a

predominance of directives and demonstration as teaching strategies, resulting in an

underdeveloped level of praise.

Although the students were learning through the processes of imitation and obeying

directives, this approach also perhaps deprives them of the ability to play according to their

own preferences. Laukka (2004) interviewed teachers from UK and Swedish conservatoires

and found that they emphasised verbal inspiration while developing students’ independence.

Teachers in Laukka’s study felt that if the students’ primary learning strategy was imitation,

they might fail to learn independently, resulting in a lack of their own ideas and an inability to

really express the music.

When comparing the most significant aspects of creative teaching revealed by Cremin

and Chappell’s (2021) comprehensive study of the relevant literature (idea generation and

exploration, co-construction and collaboration, supporting autonomy and agency, and
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problem solving) with these piano lessons, very few — if any — of these features are evident in

the three videoed lessons. However, T1’s use of imagery in Lesson A, in addition to relating

more to musical expression than technique, also seemed to have a positive influence on S1’s

performance; more rubato was displayed, and both tone quality and musical expression were

enhanced. Furthermore, T3 developed several types of exercises to play the same piece in

different rhythms. This not only made the exercises more enjoyable, but also engaged S3’s

attention, enabling him to generate a more creative performance. Given that the performance

was first created by the teachers and then conveyed to their students in each of these three

lessons, this might imply a reproductive creativity rather than the development of students’

individual creativity.

Additionally, the students learned repertoire that included at least one, if not two, pieces

of Western classical music. As indicated by Wang (2018), Western piano music has

dominated piano education in higher education in China, in part a reflection of the fact that

many piano teachers have grown up following the Western pedagogical system. Lesson B did

include a contemporary Chinese piece, though it is a somewhat dated work (‘Colourful

clouds chasing the moon’ [Caiyun zhui yue, # 7 #5/7] was first composed in 1935 for

orchestra and later arranged for piano in 1975 by Jianzhong Wang). However, all of the

material in these lessons was taught with the same approach, the primary focus being on

accuracy and a realisation of the teacher’s interpretation.
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Overall, the three lessons were found to favour detailed and informative teaching, the

focus being mainly on technique-related content; issues related to emotion and expression

were mentioned infrequently. This might be due to the students’ levels of learning in relation

to each piece, as well as their year of study. This particularly applies to Student B; this filmed

lesson may have involved more extensive and informative teaching related to technique than

other lessons participated in during the academic year. The students in Lessons A and C were

in Year 3 at the time of filming. While Lesson A appeared to contain slightly more discussion

and reflection about musical expression compared with the other two piano lessons, it seems

as though the student was still not given much freedom to develop their own independence

and creativity.

Conclusions

The teaching style and teaching strategies employed in these one-to-one lessons were largely

consistent across all three types of institutions. Teachers seemed to have complete control

within the one-to-one teaching and learning context, a hierarchical relationship that did not

obviously appear to help students to become independent learners. Furthermore,

technique-oriented teaching, demonstration and directives as the predominant teaching

strategies limited encouragement, and the choice of repertoire all served to limit students’

motivation, and thus support them to take responsibility for their own learning, as well as

failing to foster the development of creative approaches to instrumental learning. Future
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research might examine more teaching contexts, including Year 4 students and lessons for

Master’s degree students, while simultaneously exploring these phenomena over a longer

period of teaching and learning. Findings from this study could also be used to advocate for

wider strategies and the facilitation of increased student communication in one-to-one piano

lessons, along with considering the implications for how creativity can be further fostered

within the context of piano teaching.
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