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Abstract: This research aims to investigate psychological anxiety factors, particularly Music
Performance Anxiety (MPA), that influence the sustainability of music learning systems. This study
employs an innovative integration of qualitative and quantitative methodologies, marking the first
use of a nonlinear system paired with a comprehensive data framework for analyzing questionnaire
responses. This approach allows for a detailed examination of the effects of these factors on
academic outcomes. Previous research has primarily focused on the fragmented music learning
system from the perspective of teachers' instructional strategies, emphasizing phased teaching
methods and learning objectives which focus often neglected a significant subset of music learners.
Addressing this oversight, the current study specifically centers on the emotional aspects of anxiety
within music learning systems, with a particular emphasis on students, who play a crucial role in
music education. This perspective enables a deep exploration of how MPA and other related
emotional factors affect music learning systems. A notable innovation of this research is the
development of a stochastic nonlinear system designed to model the psychological factors
impacting student music learning, complemented by a quantitative model that assesses actual
learning outcomes. By analyzing this nonlinear system, the research identifies weight values for
various negative emotions, particularly those related to MPA, that significantly influence the music
learning process. The integration of MPA and other anxiety related emotional factors with practical
learning outcomes provides a comprehensive understanding of their combined impact on the music
learning system. These insights are invaluable for educators and policymakers aiming to enhance
both the effectiveness and emotional well-being within music education. This comprehensive
approach offers a novel perspective in understanding and improving the dynamics of music
education through a more empathetic and scientifically grounded lens.

Keywords: music education; Music Performance Anxiety (MPA); nonlinear system; questionnaire
investigation; data fusion

1. Introduction

Music education represents a unique system, markedly distinct from other professional
education frameworks, primarily due to its integration of behavioral aspects such as emotions,
personality, and personal habits. These components are vital for comprehending the holistic
advantages of music on cognitive development and the broader scope of music education. They
particularly resonate with the exploration of interventions for MPA. Understanding these elements
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facilitates a deeper insight into how music education can influence emotional resilience and
psychological well-being, thereby enhancing both the educational experience and performance
outcomes. This holistic approach underscores the need for targeted interventions that address
emotional and behavioral factors, which are pivotal in managing performance anxiety and
optimizing educational strategies in music. However, despite the abundant research on sustainable
music learning systems, the majority of studies remain concentrated in the field of pedagogy,
predominantly viewed through the lens of educators. This prevalent focus often overlooks the
nuanced and individual experiences of the learners themselves, thereby limiting a comprehensive
understanding of how these behavioral factors critically influence music education outcomes. This
gap underscores the necessity for targeted interventions that address MPA, thereby enhancing the
effectiveness and sustainability of music learning systems [1-3]. Research addressing learning issues
is often theoretically grounded in the type of knowledge taught by teachers [4,5]. Unlike other
disciplines, sustainable music learning not only encompasses knowledge acquisition but also
involves performance and skill training. This aspect marks a significant departure from disciplines
that focus solely on knowledge. In music education, psychological factors play a critical role in
performance and skill training, directly influencing students' subjective experiences and learning
efficiency [6]. As a branch of arts education, the music learning system is inherently linked to the
complex psychological and behavioral activities of individuals. It is imperative for researchers to
delve into these psychological complexities within music learning systems to enrich the sustainable
music education literature [7-13].

Many Chinese musicians perceive sustainable music learning experiences as fraught with
struggle and frustration. Several studies have investigated why children and adolescents decide to
cease or continue playing musical instruments, identifying predominant factors like "repetitive
training” and "dealing with mistakes" [2,15-20]. Students have unique practical experiences and
perceptions regarding sustainable music learning, and often, there is a notable discrepancy between
the actual learning outcomes and the students' perceptions received through systematic education.
Previous studies have largely neglected this discrepancy, with scant theoretical analysis from the
perspective of a quantitative model system.

This gap in research highlights the need for a more nuanced understanding of how
psychological interventions, specifically tailored for MPA, can mitigate these educational challenges.
Addressing these issues contributes to developing more effective and psychologically aware music
education strategies. Such interventions are crucial for enhancing students’ learning experiences by
aligning theoretical knowledge with practical skill development and emotional management,
ultimately fostering a more sustainable and fulfilling music education system. It has been shown in
some study that fear of making mistakes is likely to be an important factor influencing negative
learning experiences. Focusing on the field of public education, in The Fearless Classroom: A Practical
Guide to Experiential Learning Environments, Joli Barker stresses that teachers should create a
fearless atmosphere for students and allow mistakes to happen in the classroom [8,26-32]. A similar
point is made in the area of mathematics; teacher Stanley P. Izen also claims that making mistakes is
anecessary step in the learning process, and that teachers should guide students in how to learn from
mistakes [27-32]. In the music field, as William Westney proposes in his book The Perfect Wrong
Note, mistakes are valuable, and we need to cherish the information that mistakes are trying to
impart. During the process of dealing with mistakes, he states that we need to pay attention on how
our body feels [28-30]. Once we feel the physical freedom, it will lead us to the breakthroughs [31,32].
In the other words, when our body feels free, we can achieve effortless playing without fear. For
reaching fearless and free performance, Mildred Portney Chase presented several approaches in her
timeless book Just Being at the Piano. One of the significant perspectives according to Chase is to
bypass the self-conscious barrier by creating a harmony of mind and body [33]. This was also
mentioned in jazz pianist Kenny Werner’s book Effortless Mastery, in which he describes finding a
quiet inner space where we can relax and have an open-minded focus; this leaves no room for fear,
and flow appears [5,34-39]. These views match with Timothy Gallwey’s understanding of the mental
side. Through the book Inner Game of Tennis, tennis pro Timothy Gallwey reveals his own unique
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understanding of the concept for reaching peak performance by balancing the physical and mental
sides in the process of coaching tennis [40-45]. This book has become a phenomenon and has been
used in a variety of fields. Unlike most studies, in the quasi-autobiographical book Never Too Late,
public education visionary John Holt described the effect of fear on his studies through his own
experience as an adult amateur studying the flute: he loses his learning ability at the moment when
he feels fear [46—49]. " This experience resonates with a significant number of Chinese students whom
I have encountered, underscoring the prevalence of similar situation related to fear in the learning
experience within this demographic. Universality of these issues suggests a broader concern that
extends beyond individual cases, emphasizing the need for a comprehensive psychology analysis
study [50].

This study aims to explore the psychological factors influencing the music learning system, with
a particular focus on MPA, employing an innovative combination of qualitative and quantitative
methodologies. Initially, a questionnaire survey was conducted to identify key psychological factors
affecting students within the music learning system, especially those related to performance anxiety.
Subsequently, a quantitative model system was developed to specifically analyze these factors,
including MPA. Additionally, a quantitative model was established to assess the actual learning
outcomes of students, enabling a comprehensive and quantitative analysis of the weight ratios of
specific influencing factors, such as MPA, on personal music learning systems.

This approach allows for a detailed examination of how MPA, alongside other psychological
dimensions such as motivation and emotional resilience, impact music education. By integrating both
subjective insights from the qualitative data and objective measurements from the quantitative
analysis, this study provides a holistic view of the dynamics at play. This methodological synthesis
not only enhances our understanding of the psychological underpinnings of music learning but also
informs the development of targeted interventions aimed at mitigating MPA and improving
educational outcomes in this field. The objective of this paper is to study the effect of psychological
emotions and academic performance on music learning system based on stochastic nonlinear system.

The main contributions of this paper include the following:

1. The most significant innovation of this study is the development of a quantitative model
system designed to evaluate psychological factors influencing a sustainable student music learning
system, coupled with a quantitative model system for measuring actual learning outcomes. Through
rigorous quantitative analysis, this model system calculates the weight values of various negative
emotions on the music learning system. Such an approach to integrating emotional and psychological
analysis into music education research is unprecedented and represents a breakthrough in this field.
This innovative methodology allows for a nuanced understanding of the impact of negative emotions
on students’ learning processes, providing valuable insights that could lead to more effective
strategies for enhancing the sustainability of music education.

2. Existing research predominantly examines various factors from the perspective of teachers'
instructional methods, which often highlights phased teaching states and focuses primarily on
teachers' learning objectives. This approach tends to overlook the broader concept of sustainable
music education and minimizes the role of students, who constitute a significant portion of the music
learning community. This study addresses this gap by emphasizing a music learning system from an
emotional perspective, placing students at the core of the music learning system. By doing so, the
research aims to more accurately investigate the impact of emotional factors on the music learning
system. This shift in focus allows for a deeper understanding of how students’ emotional states
influence their learning processes and outcomes, providing insights that could lead to more effective
and emotionally attuned educational practices in music.

3. The objective of this research is to introduce the concept of a stochastic nonlinear system into
the realm of psychological analysis [51-63], facilitating interdisciplinary integration and promoting
a more profound understanding of the impact of psychological factors on music learning systems.
This approach is designed to surpass traditional social surveys and research methodologies by
providing a more dynamic and mathematically rigorous analysis. By leveraging the stochastic
nonlinear model, the study aims to capture the complexity and variability of psychological influences,
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offering insights that are not only more precise but also actionable within the context of music
education. This innovative methodology is expected to yield a deeper comprehension of how
psychological factors, particularly those related to emotional states and anxieties, affect both the
learning process and the sustainability of music education systems.

This study's emphasis on music learning system highlights a student-centric approach,
prioritizing the experiences and perceptions of students as they navigate their music education
journey. This perspective offers a valuable complement to existing research that often focuses more
on pedagogical methodologies or institutional structures. Uniquely, this research concentrates on
college level students, where the factors influencing the music learning system may vary significantly
from those at other educational levels. The aim is to identify the elements that shape the music
learning experiences of Chinese college students and to develop strategies that enhance their
enjoyment and engagement with the music learning process.

By pinpointing these influential factors, the research promises to offer insights that can directly
improve music teaching methods, curriculum design, and support systems tailored for college
students. This targeted approach enriches the existing body of literature by addressing contemporary
issues and trends within music education, specifically within the unique cultural and educational
context of China. The study is distinguished by its focus on college students, its comprehensive
exploration of diverse factors that contribute to a sustainable music learning experience, and its
potential to offer contextually relevant, practical applications for music educators. Collectively, these
characteristics establish the study as a distinctive and valuable addition to the ongoing research into
music learning systems

2. Methodology of Survey

2.1. Participants

Drawing on previous research findings within the music learning system [10,15,20-22,30,41-45],
alongside insights from diverse branches of psychology and education [35-38,42], this study has
crafted a survey questionnaire incorporating several pivotal questions pertinent to the field of music
learning. Notably, this survey places a significant emphasis on the psychological and emotional
dimensions of music learners. It incorporates question formats from established psychological
research tools, aiming to accurately capture the genuine psychological activities of music learners.
This methodological approach enhances the potential to delve deeply into the emotional and
cognitive processes that influence music education, aligning with the broader objectives of
integrating psychological insights into educational practices.

The study sample comprised 100 individuals who participated in the research in 2023. These
participants were enrolled at Hangzhou Normal University and Wuhan University of
Communication in China, representing a diverse group of Chinese college music students. The
gender distribution included 74 females (74%) and 26 males (26%). All participants had at least five
years of music learning experience, with some having over a decade. The theoretical framework for
this investigation was based on the concept of psychological needs. This perspective provides a
cohesive approach to synthesizing the findings and conclusions of previous music learning system
research and offers a robust explanation for the results observed in the current study. This alignment
ensures that the study not only contributes to our understanding of educational outcomes but also
addresses the underlying psychological dynamics influencing these outcomes.

2.2. Data Collection and Procedure

All participants were recruited within one week and administered questionnaires over the
following two weeks. The importance of the study was communicated to participants, emphasizing
the voluntary and anonymous of their participation.

This study developed the questionnaire outline through a comprehensive process of internal
testing and external review. Subsequently, a psychologist was involved to review the interview
outline and provide valuable feedback. Several music students who did not participate in the follow-
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up questionnaire study were invited to provide feedback. Then the questionnaire survey was
established.

The questionnaire mainly adopts the form of open-ended questions. It mainly covers four
aspects: (1) Basic personal information, including gender and grade of the participant; (2) Participants
briefly describe their own music learning experience and give scores (3) Reasons for positive or
negative music learning experience (4) How to overcome difficult times. All the data collection
through online anonymous questionnaire system.

2.3. Questionnaire

1. What is your gender?

2. What grade are you?

3. Briefly describe your sustainable music learning experience and rate it from 1 to10. (1 means
extremely enjoyed;10 means extremely painful.)

4. What are the elements may affect your sustainable positive learning experience?

5. What are the elements may affect your negative learning experience?

6. How did you overcome the difficulties in the process?

2.4. Data Analysis

We have got 97 answers back from 100 participants. There were 74 (76.3%) females and 23
(23.7%) males. 90 Undergraduate and 7 graduate students.

The questionnaire results indicate that half of the students surveyed reported negative
experiences in sustainable music learning journey. It's interesting to note that, based on the feedback
we got, there doesn't seem to be a clear difference in the distribution of participants across different
academic levels in the undergraduate students. Considering that the number of graduate students
participating is small (only 7 students), the conditions for grade-based differentiation analysis are not
met.

By collecting the results of the questionnaire survey, the distribution of all scores was obtained,
and Figure 1 reflects this distribution.

1 point: 4 participants

2 points: 0 participants

3 points: 16 participants

4 points: 9 participants

5 points: 24 participants

6 points: 3 participants

7 points: 8 participants

8 points: 25 participants

9 points: 5 participants

10 points: 6 participants

30
24

2
o

B2
=]

16

Number of participants
= & B8
o0

o

Distribution

Figure 1. Distribution of Ratings.
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2.5. Distribution Analysis:

The data revealed that a significant number of participants clustered around three specific
ratings, potentially indicating a common sentiment within the group at scores of 3, 5, and 8. When
categorizing these scores into three groups, the distribution is as follows: 29 students in the negative
experience group (scores below 5), 24 students in the neutral experience group (score of 5), and 47
students in the positive experience group (scores above 5), as depicted in Figure 2. This classification
shows that nearly half of the students rated their music learning experience as positive. However,
almost one-third of the participants perceived their learning experience negatively, highlighting
varied student experiences and the need for further analysis into the factors influencing these
perceptions.

= negative experience group * neutral experience group

= positive experience group
Figure 2. Number of people in the crowd.

Although the numerical summaries provide valuable information, understanding context and
personal perspectives is crucial to a full analysis of participants' sustainable music learning system.
Considering open ended questions can provide insight into the reasons behind certain ratings, we
methodically analyzed all answers and refined the factors that appeared frequently in participants'
answers as influencing their sustainable music learning experiences and their corresponding
adjectives and nouns. The most effective representative reasons all have undergone rigorous
statistical and classification analysis in order to conduct a more comprehensive and in-depth
discussion.

3. Exploration of Quantitative Model System for Emotional Factors

Previous studies have predominantly employed quantitative methods to analyze research
subjects and data from a statistical perspective. While this approach can indeed produce meaningful
results, it often falls short in capturing the core elements that fundamentally explain the underlying
issues of the study. This limitation highlights the need for incorporating more comprehensive
methodologies that can delve deeper into the causal relationships and nuanced dynamics at play.

This paper innovatively explores the quantitative impact of emotional factors, particularly MPA,
on music learning system by constructing a quantitative model system. This approach facilitates a
detailed analysis of survey questionnaire results across various emotional dimensions, including
MPA. By correlating the data with actual music learning outcomes, the study fits a sustainable music
learning model system. This model not only quantifies the impact of MPA but also offers insights
into the key parameters that influence music learning and education significantly. Through this
model, educators can better understand how anxiety affects students' learning processes and
outcomes, enabling the development of strategies to mitigate its negative effects and enhance the
overall effectiveness of music education.

The analysis of the survey questionnaire results indicates that the reasons for the negative
experiences described by participants were strikingly similar across all groups, including those in the
score 8 group, which had the largest number of respondents. Common reasons contributing to their
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frustration during the learning process included a fear of making mistakes and judgment from
instructors, as well as the pressure of high expectations. Notably, these factors are often exacerbated
by MPA, a significant emotional stressor in music education.

To quantitatively understand these emotional factors, including MPA, a model system analysis
is conducted. Initially, it is essential to assign specific values to each factor, and establish
corresponding value ranges that reflect the actual research conditions and the logical characteristics
of the music learning system. Through this quantitative analysis, we aim to uncover the root causes
of negative experiences and identify learning gaps within the music learning system. This approach
will allow us to explore the influence of MPA and other factors, and develop targeted solutions to
enhance the learning experience and mitigate the negative impacts associated with these emotional
stressors.

Parameter Setting of Emotional Factor Quantification Model System

Setting a value range can combine the emotional quantification model system with the final
results of the survey questionnaire for data-driven matching. This approach cleverly transforms the
scoring strategy of the questionnaire into an analysis of the quantitative model, which helps to
identify the underlying emotional logic that influences music education. This study fits the emotional
model obtained through scoring into a nonlinear state space system [51-55]. By synthesis and linear
fitting of independent and dependent variables, a set of linearized quantitative system models can be
obtained as follows

dx, = x dt + p,(x)dw

i+1

i=1--n-1,

dx, =u"dt+¢@, (x)da) @
Yy =X
ov 1 o
2= sl (02 o) o
dx = f(xu )dt + g(x)da), Vx, € R" 3)
FR™" 5 R" gR" = R"™ (4)

where x=(x,---x,) eR", set X; to represent feel proportions of fear, X, to represent feel

proportions of expectation, and X3 to represent feel proportions of purposeful practice. u€R and
y € R are the system states of sustainable music learning model system, the control input and the

measurable output of the system; r,eZ>1 is the high-order of the systems, and weR" is defined as
in (1); (x,,--x,)" is the unmeasurable state vector. y; represents the emotional score result of the

survey questionnaire and range of values (output negative factors) is 0 < y; < 10, € represents
the model errors caused by other reasons (Other factors beyond the three). Meanwhile, we set Y, as
the actual music learning score of a certain student. And through proportional operation, its value
range is also controlled within the range of 0 to 1, which helps in the construction of emotional
quantification models. Finally, the comprehensive score y is obtained by fitting the emotional score
y1 and academic performance score y, by using the least squares method.

4. Design of a Quantitative Model System for Emotional Factors

According to the survey results, the most frequently cited factors contributing to a positive
learning experience include effective practice and gaining a sense of accomplishment. Interestingly,
these factors directly correspond to those identified in negative experiences. High efficiency in
practicing piano effectively counters the fear of making mistakes, while a sense of accomplishment
alleviates frustration associated with not meeting expectations. This relationship is clearly illustrated
in Figure 3, which demonstrates how positive and negative experiences are influenced by these
critical factors in music learning. This insight highlights the importance of addressing both efficiency
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in practice and emotional responses to achievement in order to enhance the overall quality of the
music education experience.

Expectation
0%

Purposeful Practice
68%

Figure 3. The proportion of each reason in the total.

4.1. Fear Anxiety

A significant proportion of students reported a pervasive fear of making mistakes and facing
judgment from peers or instructors. Notably, the word “fear” appeared in the descriptions provided
by 82.4% of students; within the negative experience group, 87.5% considered this fear the largest
barrier to sustainable music learning. Such fears may inhibit their willingness to take risks,
experiment with new techniques, or freely express themselves in their musical endeavors. A detailed
analysis of the questionnaire results for each student revealed the data distribution outlined in Figure
4. This analysis underscores how prevalent and influential fear is among students, significantly
impacting their engagement and progress in music education.

® negative experience group ® neutral experience group
positive experience group

Figure 4. Fear in the proportion of the population.

According to the principle of proportionality in data analysis, and based on specific emotional
factors, we have selected several representative students to answer and express in proportion.

Negative experience group:

52: I do not like playing the piano because I'm afraid of making mistakes.

547: I'm afraid of playing the wrong note. I stop a lot during the playing and it's hard to enjoy.

S71: I'm afraid of having lessons, and I'm afraid that I'll be criticized by the teacher if I don’t
make progress. I hate practicing, and practicing is so tiring.

593: Always making mistakes, cannot practice well, hate practicing, and afraid of being criticized.

Neutral experience group:

524: Afraid to having lesson because I'm afraid of playing something wrong in the lesson.

559: Frequent mistakes made my fingers stiff, and I was afraid to have a lesson with teacher.
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Positive experience group:

S35: I am afraid of learning new piece because I'll make a lot of mistakes. But once I have learned
piece, I will start enjoying playing it.

567: I do not like making mistakes, I hope I can play the piece perfectly, but I know that is
impossible.

According to the principle of proportional expansion, this article fits a scatter plot of the impact
of a single factor (Fear) on emotional score Yy, as follows (see Figure 5)

12

10

Emotion score

Do

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

Proportions of Fear

Figure 5. Scatter plot of the impact of a single factor (Fear).

Dealing with mistakes is an essential aspect of the learning experience. However, many students
and musicians, including those from the positive experience group, often try to avoid making
mistakes due to the feelings of embarrassment and shame associated with them. This behavior is
frequently intensified by MPA, which compounds the fear of making errors. In the book The Perfect
Wrong Note, William Westney emphasizes the positive value of mistakes. He argues, "Honest
mistakes are not only natural, they are immensely useful [26-28,50]. They are truthful and pure, filled
with specific information, and they provide immediate, clear insights into our current capabilities
and the next steps required for improvement. This is why a particular wrong note can indeed be
thought of as perfect” [3,24-27]. Westney's insights suggest that addressing MPA and reframing the
perception of mistakes can significantly enhance the learning process, allowing students to engage
more honestly and productively with their musical education.

Understanding how to handle mistakes is crucial for musicians, particularly in the context of
cognitive psychology, which plays a pivotal role in elucidating how individuals perceive and react
to the fear of making mistakes. This fear, often exacerbated by MPA, involves several cognitive
processes, including cognitive appraisal, cognitive distortions, self-efficacy beliefs, and attribution
processes. For instance, children learning to walk fall repeatedly without embarrassment or
negativity, in an environment free of judgment. This illustrates that failure is a natural and essential
step in the learning process, requiring time for mastery.

However, for adults, and especially musicians, judgment often accompanies momentary failures
or simple mistakes. This judgment can lead to a cycle where necessary learning time is forgotten, and
failures are prematurely met with self-blame before achieving success. Once judgment enters the
scenario, it triggers a vicious cycle that worsens the situation, significantly fueled by music
performance anxiety. Timothy Gallwey, author and developer of a new model for success,
emphasizes that forming a self-identity based on negative judgments can lead to role-playing, which
obscures one's true potential. This condition highlights the importance of managing the cognitive and
emotional responses to mistakes within the stressful context of music performance, where anxiety
can significantly impact both learning and performance outcomes. Musicians often become what they
believe themselves to be, underscoring the need to reframe perceptions of mistakes and address MPA
effectively.

In music education, individuals engage in cognitive appraisal to assess situations and evaluate
their own abilities, particularly in determining the significance of making mistakes during
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performances or practice sessions. Negative appraisals, such as viewing mistakes as catastrophic or
indicative of personal failure, can significantly intensify fear. Additionally, cognitive distortions—
irrational thoughts or beliefs that contribute to negative emotions—often manifest in musicians.
Examples include overgeneralization, where one believes a single mistake ruins an entire
performance; catastrophizing, or imagining the worst possible outcome; and personalization,
attributing errors to personal inadequacy. These distortions exacerbate the fear of making mistakes.

Moreover, musicians with low self-efficacy may view mistakes as reflections of their
incompetence, further intensifying this fear. It is common for musicians to experience moments of
self-doubt, feeling they are not smart or skilled enough, often stemming from a single error. On stage,
performers might believe that a mistake tarnishes the beauty of the entire piece, even though
audiences are generally forgiving of such errors. This exaggeration of one's mistakes compared to
others is often a result of a judgmental mindset that distorts reality.

The simple fact of playing a wrong note is compounded by self-doubt and judgment, which are
self-inflicted. Timothy Gallwey argues that ending judgment involves neither adding nor subtracting
from the facts [32-35]. Initiating selfjudgment distorts these facts and adds questionable
interpretations to events, thereby reinforcing negative cycles of thinking and performance anxiety.
By understanding and addressing these cognitive distortions and self-judgment, musicians can foster
a healthier, more realistic approach to dealing with mistakes, ultimately reducing the psychological
burden of performance anxiety.

4.2. Expectation

Another prevalent factor contributing to negative experiences among music students is the high
expectations they set for themselves. The data indicates that when students fall short of their self-
imposed goals, they often experience significant frustration. By meticulously analyzing the
questionnaire data for each student individually, we have obtained a detailed data distribution,
which is presented in Figure 6. This analysis provides clear insights into the correlation between high
personal expectations and the emotional responses of students when these expectations are not met.
Understanding this relationship is crucial for developing strategies that help students set realistic
goals and manage their expectations, thereby mitigating frustration and enhancing their overall
learning experience.

= negative experience group = neutral experience group

positive experience group

Figure 6. Expectation in the proportion of the population.

According to the principle of proportionality in data analysis, and based on specific emotional
factors, we have selected several representative students to answer and express in proportion.

Negative experience group:

S4: 1 am always a slow learner, and I always make mistakes, unable to meet the goal.

519: There has been no progress for a long time. I am always very slow in reading music and
cannot master new skills.

553: My progress in practicing piano is slow, I always fall behind other students.
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582: I practiced each measure seriously for a long time but still couldn't get it right. My fingers
couldn't keep up with my brain, and my muscles weren't flexible enough to meet the requirements
of the piece.

Neutral experience group:

S512: The early stage of learning music is a bit difficult, but it gets better later.

S76: Reading music is painful.

Positive experience group:

S51: I always play poorly in front of the teacher, and I feel like I will fail when I go on stage.

584: It's disappointing when you can’t play it well no matter how hard you practice.

According to the principle of proportional expansion, this article fits a scatter plot of the impact
of a single factor (Expectation) on emotional score Yy, as follows (see Figure 7).

o

IS

Emotion score

[N

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
Proportions of Expection

Figure 7. Scatter plot of the impact of a single factor (Expectation).

Many research in expectation field is focused on explore the origins and nature of these high
expectations, as they might stem from external pressures or internal perfectionism. However, from
the data collected, students are still feeling frustrated even they are not chasing the perfection.
Bandura's Social Cognitive Theory emphasizes the role of self-efficacy, the belief in one's ability to
succeed in specific situations [46-50]. High expectations may be linked to high self-efficacy, but
unrealistic expectations can lead to a mismatch between perceived ability and actual performance,
resulting in frustration. Implementing strategies to manage expectations, providing realistic goal-
setting guidance, and promoting a growth mindset could mitigate frustration and enhance the overall
learning experience.

Goal setting is a well-established area in educational psychology, notably explored through
Locke and Latham's Goal Setting Theory. This theory posits that specific and challenging goals lead
to higher performance compared to vague or easy goals [6-10,45]. Analysis of the data reveals that
students’ expectations are often simplistic or ill-defined, with comments like “I am always a slow
learner,” “My progress in practicing piano is slow,” or “My fingers couldn't keep up with my brain,
and my muscles weren't flexible enough to meet the requirements of the piece.” These statements
underscore the importance of setting clear and specific goals.

Specific goals provide individuals with a clear direction and a well-defined target, offering
clarity on what needs to be achieved and reducing ambiguity. For instance, setting a goal such as,
“To be able to play this phrase in tempo 72 without stopping,” directs effort and attention precisely
and effectively. However, simply setting clear goals is insufficient to alleviate frustration during the
learning process. As students work towards these goals, it is also crucial to simplify each objective
into manageable steps, allowing focus on one aspect at a time. This concept aligns with Peter M.
Gollwitzer's "Implementation Intentions,” which demonstrates that such intentions strongly enhance
goal achievement by converting goal intentions into actions. Gollwitzer describes goal intentions as
instructions individuals set for themselves to perform specific behaviors or achieve desired outcomes.

By focusing on completing each goal one step at a time, students can progress naturally and
effortlessly, avoiding the frustrations and struggles associated with multitasking. This approach not
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only boosts their self-esteem but also motivates them to undertake and conquer increasingly
challenging tasks.

Understanding what to expect from the learning process is essential for musicians. While setting
goals is crucial, harboring expectations of success at every turn is unrealistic and can hinder progress.
During the learning journey, students will inevitably encounter mistakes and challenges, with
outcomes varying between failure and success. Constant focus on results can heighten emotional
responses and obstruct the learning process. Therefore, rather than maintaining high expectations for
outcomes, students should cultivate an open mind, prepared to accept whatever arises in the moment
without judgment. Honest feedback during play reveals the true state of a student’s progress and is
indispensable for recognizing the actual extent of improvement needed and identifying real problems
along with their solutions. Curiosity and constructive feedback are vital as they help students discern
how to enhance their performance compared to previous attempts.

Mildred Portney Chase eloquently captures this sentiment, stating, “You may come to a learning
situation with expectations but without self-acceptance.” She further explains, “If we do not expect
to have knowledge at the outset, we are open to the desire to know, explore, discover, and grow. If
we can simply accept where we are at the moment, then we are freed from self-condemnation” [31-
38]. This perspective emphasizes the importance of self-acceptance and the readiness to embrace
learning as an ongoing process of discovery and improvement.

4.3. Purposeful Practice

The analysis of our data reveals significant attitudes towards practice among different student
groups: 86.2% of students in the negative experience group perceive practicing as boring and overly
time-consuming. Similarly, 70.8% of students in the neutral experience group and 55.3% in the
positive experience group reported struggles during practice sessions. This highlights a prevalent
issue in music education: despite widespread recognition of practice as essential for musical mastery,
effective practice methods are often not adequately addressed. The paradox emerges as students
grapple with uninspiring and time-consuming practice sessions, leading them to question the
fundamental value of this crucial aspect of musical training. This misconception that practice must
inherently be tedious and strenuous contributes to a lack of enthusiasm and engagement among
many aspiring musicians. In response to this challenge, the concept of purposeful practice offers a
transformative learning methodology. Purposeful practice, characterized by its intentionality, focus,
and efficiency, demystifies the art of practice and makes it more engaging and productive. By
conducting a detailed analysis of questionnaire results from each student, we have compiled a
distribution of these perspectives, illustrated in Figure 8. This analysis underlines the need to redefine
practice strategies to foster motivation and enhance overall effectiveness, ultimately improving the
music education experience.

® negative experience group ® neutral experience group

positive experience group
Figure 8. Purposeful Practice in the proportion of the population.

According to the principle of proportionality in data analysis, and based on specific emotional
factors, we have selected several representative students to answer and express in proportion.


https://doi.org/10.20944/preprints202405.1014.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 15 May 2024 doi:10.20944/preprints202405.1014.v1

13

Negative experience group:

S6: Practicing is so boring.

528: It always takes a long time to practice piano and I feel very tired.

542: The progress of practicing is very slow. It has been a long time, but the progress is not
obvious.

S64: 1 always get distracted when practicing the piano.

589: Sometimes, even if you practice a few measures for a long time, you won't be good at it, and
even you did it in the end it may not keep the same at next day.

Neutral experience group:

522: Practicing takes a lot of time, and I would not practice when I'm busy.

549: Practicing piano is always very hard.

Positive experience group:

S31: Practicing is always difficult when you can't find a way.

S67: Practicing is inherently boring, so it’s understandable that you just have to endure it.

According to the principle of proportional expansion, this article fits a scatter plot of the impact
of a single factor (Purposeful Practice) on emotional score y; as follows (see Figure 9).

Emotion score

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Proportions of Purposeful Practice

Figure 9. Scatter plot of the impact of a single factor (Purposeful Practice).

Many participants associate practicing with spending extensive amounts of time in the practice
room; however, mere quantity is not the primary driver of effective practice. Instead, quality and
efficiency are essential components that contribute significantly to successful outcomes. Achieving
effective practice necessitates that each step in the learning process is purposeful. The concept of
purposeful practice, popularized by psychologist Anders Ericsson, defines this as a focused,
intentional form of practice specifically aimed at improving performance. This type of deliberate and
structured practice profoundly influences students' learning experiences.

Purposeful practice is characterized by its emphasis on efficiency. Students are encouraged to
identify their weaknesses, set specific goals, and engage in targeted exercises designed to address
those areas. Such efficient practice methods can lead to more substantial improvements in a shorter
amount of time, thereby positively affecting students' perceptions of their music learning experience.
This approach not only enhances their skills but also boosts their confidence and motivation,
transforming practice from a daunting task to an empowering activity. As students experience
tangible progress through purposeful practice, their confidence in their abilities is likely to grow.
Success in targeted areas reinforces a positive self-perception, creating a sense of competence and
mastery. This, in turn, contributes to a more positive and fulfilling learning experience.

As mentioned above at expectation section, setting clear and achievable goals also important to
the purposeful practice. This process of goal setting provides students with a roadmap for their
musical development. Attaining these goals becomes a source of motivation and accomplishment,
shaping a positive learning environment. Purposeful practice encourages adaptability by focusing on
addressing specific challenges. As students encounter new difficulties or areas for improvement, they
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learn to adapt their practice strategies to meet evolving needs. This adaptability contributes to a
dynamic and responsive learning experience. By incorporating purposeful practice into the practice
routine, students can enhance the effectiveness and meaningfulness of their learning experiences,
ultimately contributing to their growth as musicians.

In "Intelligent Music Teaching," Robert A. Duke outlines essential elements for music educators,
covering topics such as what to teach, assessment, sequencing instruction, feedback, and more [26-
28,50]. His exploration of teaching methodologies presents numerous strategies that are particularly
relevant for purposeful practice, reinforcing the idea that practice is an act of self-teaching. In the
chapter "What to Teach," Duke emphasizes the importance of setting specific goals for learners,
advocating for goal setting as a key strategy to enhance practice efficiency.

In the realm of piano learning, he distinguishes between long-term and short-term goals. For
instance, a long-term goal might be to play the first movement of a sonata smoothly. This can be
effectively achieved by subdividing it into manageable short-term goals, thus facilitating a more
structured and achievable practice routine. The proper alignment of these goals is crucial;
inappropriate goals can make practice tedious or overly challenging.

The ability to set sensible goals is instrumental in managing time effectively and maintaining the
right pace during practice sessions. Goals are dynamic; they should be continually reassessed and
adjusted as necessary during practice. Assessment plays a critical role in this process, serving as a
tool to accurately gauge one's current position in the learning trajectory. Duke notes that assessment
is essentially about "finding out,"” while feedback and grading are about "communicating what you've
found out." Following assessment, important decisions need to be made regarding the modification
of goals, especially short-term ones.

Adjusting goals leads to strategic planning, akin to Duke’s concept of "sequencing instruction.”
This is a common practice among music teachers who guide students through the learning process
step by step. In purposeful practice, this planning responsibility shifts to the individual, requiring
careful thought to ensure that each step is logically connected and directly contributes to the ultimate
goal. Strategic adjustments to the plan—whether it involves advancing, skipping, or revisiting
steps—are crucial to eliminate unnecessary detours and optimize progress toward objectives.
Ultimately, every action in this self-guided journey should serve the overarching purpose,
emphasizing efficiency and the avoidance of wasting time on activities that do not align with the set
goals.

4.4. Emotional Quantification Model System Results
According to the fitting results of the three independent emotional variables on the emotional
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This indicates that the model has a high degree of fit, and t-tests were conducted on each variable,
with p-values all less than zero, indicating a significant impact [61-66]. Finally, the fitted emotional
quantification model is
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5. Design of a Quantitative Model System for Actual Music Learning

The emotional analysis derived from the questionnaire responses provides insights into the
factors influencing sustainable music learning and education. However, these analyses are based on
the subjective perceptions of each student, introducing a level of uncertainty. To gain a deeper
understanding of the underlying mechanisms by which emotions impact sustainable music learning,
we sought to obtain the actual music learning scores of each surveyed student. These scores, which
are relatively easier to access, offer a more objective metric to evaluate the real effects of emotional
dynamics on learning outcomes. This approach allows for a more robust analysis, bridging subjective
emotional assessments with tangible academic performance.

It should be noted that the emotional scores obtained through survey questionnaires do not
necessarily correlate with students' actual music learning performance. For instance, a student might
rate their emotional experience in music learning as a perfect 10 on the survey, yet their actual
academic performance might reflect a much lower score. This discrepancy highlights the potential
for subjective bias in self-assessments and underscores the complexity of accurately linking emotional
well-being with educational outcomes. This observation calls for a more nuanced approach to
interpreting survey data, suggesting that additional methods of assessment may be necessary to fully
understand the impact of emotional factors on music learning performance.

Based on the above analysis, this article sets Y, as the actual sustainable music learning score
of each surveyed student, and converts it into a value range between 0 and 1 through proportional
quantification. Similar to the method in the third and fourth sections, we can also fit the scatter plot

of individual factors on the learning score y,. Due to the continuation of the mathematical methods
and logic in Chapter 4, the fitting process will not be elaborated here. The scatter plot of individual
factors on learning scores can be obtained as follows (see Figures 10-12).
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Figure 10. Scatter plot of “Fear” factor on learning scores.
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Figure 11. Scatter plot of “Expection” factor on learning scores.
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Figure 12. Scatter plot of “Purposeful Practice” factor on learning scores.

According to the fitting results of the three independent emotional variables on the emotional
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This indicates that the model has a high degree of fit, and t-tests were conducted on each variable,
with p-values all less than 0.05, indicating a significant impact. Finally, the fitted emotional
quantification model is
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6. Design of a Comprehensive Score Quantification Model System

The comprehensive score y is obtained by fitting the emotional score y; and academic
performance score y,. Y 1S multiple nonlinear regression model which is still includes three
emotional parameters: feel the proportions of fear 0 < x; < 1; feel the proportions of expectation
0 < x5 < 1, feel the proportions of purposeful pratice 0 < x3 < 1; errors caused by other reasons
€.

We conduct nonlinear regression analysis by combining independent and dependent variables,
with the variable set as a quadratic equation. The final nonlinear regression model is preliminarily
determined as:

Y = Doy BiXi + Xisy Boix? + € 9.1)
wi =x/!
v ar or (a 9.2)
w =X =B, (x[i—l])
- =N T
Via (x’W[H]): VO@JFE Z;wa : 9.3)
=

By using nonlinear regression mathematical tools to fit the data obtained from the questionnaire
survey with actual music school grades, the final nonlinear model is obtained as follows:

{y = 24.44x, — 43.69x? — 4.05x% + 0.43x% + 4.06 (10)

0<x<1,0<y<10,i=123

Similarly, the scatter plot of a single factor's impact on the comprehensive score nonlinear model
Yy can be obtained as follows (see Figures 13-15).

Overall Score

0.2 fl. 4 0.6 (AR, ]
Proportions of Fear

Figure 13. Scatter plot of a single “Fear” factor's impact on comprehensive score.
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Figure 14. Scatter plot of “Expection” factor's impact on comprehensive score.
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Figure 15. Scatter plot of “Purpose Practice” factor's impact on comprehensive score.

7. Discussion

This study constructs quantitative model system for emotional factors and actual learning
effectiveness factors in music learning system, and then obtains an overall quantitative model
through data fusion technology. This research method has been rarely used in previous studies,
which is also a novelty and originality of this study. Its characteristic lies in explaining from a data
perspective how certain emotional factors affect the actual effectiveness of music learning system.

Based on the model simulation results of the overall fusion system, determine the
comprehensive impact of three factors on the comprehensive score model system. For the
consideration of data reliability, this study used data model system simulation techniques to obtain
the different effects of multiple factors in different intervals on the comprehensive sustainable music
learning score, and quantitatively analyzed them.

The quantitative model of the data presents a distribution chart of interval scores between
different scores range, as shown in the following Figures 16-18. It presents the quantitative impact of
three main emotional factors on music learning system.

Overall Score

2 = 2 =
ha = = o -

Proportions of Purposeful Practice

- o

0.8

. 04
. 0.2
0 g Proportions of Fear

Proportions of Expection
Figure 16. Results with an overall score between 0 and 8.

Figure 16 shows the different quantitative effects of three emotional factors within a larger range
on the overall score of integrated music learning system. It can be intuitively observed that the three
emotional factors have different degrees of impact on learning, while the factor of " purposeful
practice " has no significant impact on the overall score of music learning system, while the other two
have some significant differences in the impact on individual music learning. Based on the above
analysis, it is necessary for this study to narrow the range of score values and focus on the subtle
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effects of emotional factors “fear” and “expectation” on music learning system. It separated two
factors that have a significant impact on sustainable music learning system and quantitatively
analyzed their impact on music learners in a relatively small area (see Figures 17 and 18).
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Figure 17. Results with an overall score between 0 and 6 (The right figure represents the effect of
separating two factors).
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Figure 18. Results with an overall score between 6 and 8 (The right figure represents the effect of
separating two factors).

It considers a comprehensive score greater than 6 as qualified [7,39,48]. Analyzing the research
results of previous research, this study quantitatively assigns values to ideal music learning system,
which helps to extract relevant ideal innovations from the data results. Based on the simulation
results of model system, we can determine the comprehensive impact of emotional factors on the
overall score. Furthermore, we can analyze the proportion of the three emotions within the optimal
range of qualified scores. The model graph shows that expectations and fears have a significant
impact on overall scores. When the influence range of these two factors is kept between 0.1 and 0.4,
the overall comprehensive score is higher, which can ensure both emotional stability and continuous
improvement of one's own music level. As a source of emotional factor scores, this study obtained
them through a questionnaire survey, and this method is particularly reasonable and universal,
which has been confirmed by various previous studies.

The concept of psychological needs served as the theoretical framework for this investigation,
providing a cohesive means to unify and interpret the findings of music learning experience research,
particularly in relation to MPA. This study effectively integrated the results of emotional surveys
focused on MPA with actual learning outcomes, identifying a series of factors that influence
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sustainable music learning through the use of weighting methods. Additionally, the approach
facilitated the discovery of interrelationships among different factors, including the impact of MPA,
and determined their weighted impact values on the overall fusion score, as depicted in Figure 19.
This methodology underscores the intricate dynamics between psychological needs and music
learning, offering enhanced insights into how music performance anxiety contributes to educational
outcomes.
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Figure 19. Diagram of quantitative models that affect music learning system.

Fear, expectation, and misconceptions about practice are principal elements that affect the music
learning system, often exacerbated by MPA. Musicians frequently encounter situations that can
provoke anxiety, such as performing on stage, playing for teachers, or facing their own technical
weaknesses. Understanding and addressing the root causes of this anxiety can empower musicians
to find effective methods to overcome it. Every musician deserves to experience joy in a sustainable
learning process and to play music freely. For students, thorough and solid preparation is crucial in
overcoming fear and anxiety. During this preparation phase, pinpointing specific problems and
setting a non-judgmental mindset are essential. This approach allows students to accurately assess
their current abilities and challenges within the learning process. With clear goals set, targeted,
focused practice can then transform from a source of stress into an engaging, problem-solving
activity. This method not only helps alleviate the typical frustrations and upset associated with
mindless practice sessions but also mitigates the impacts of music performance anxiety. By adopting
these strategies, students can enhance their learning experience, allowing for progress that is both
confident and joyful.

This study quantitatively explores the nuanced relationship between emotional factors, and the
music learning system. By employing system modeling and data analysis, it further elucidates the
impacts of these emotional factors. The findings highlight the critical importance of creating a
supportive and non-judgmental learning environment to alleviate MPA and enhance the overall
music learning experience. For teachers, actively modeling both physical and mental processes can
deepen students’ understanding of the instructions and help them manage their performance anxiety.
Enhancing students' self-awareness is crucial, enabling them to translate theoretical knowledge into
practical skills while recognizing and addressing their anxieties. Creating a safe atmosphere where
students can display their weaknesses and acknowledge their mistakes without fear or
embarrassment is paramount. This approach helps in reducing the anxiety associated with
performance and learning. Additionally, fostering a trusting relationship significantly improves
communication between teachers and students. The consistency of teachers' words and actions
greatly influences their credibility; inconsistencies can erode trust, leading students to doubt the
reliability of their instructions and potentially exacerbating anxiety.

These strategies are aimed at empowering students to play without fear, discover moments of
genuine joy within the learning process, and effectively manage their music performance anxiety.
This holistic approach not only improves individual student outcomes but also cultivates a healthier,
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more engaging educational environment that supports both emotional well-being and musical
achievement.

8. Conclusions

In the field of music learning research, the diversified processing modes of data ultimately
support the development of educational theories and provide the necessary practical backing and a
robust theoretical foundation for proposing new theories on sustainable educational systems. This
research offers valuable insights into the complex dynamics shaping the music learning system
landscape for college students in China, setting the stage for targeted interventions and enhanced
pedagogical practices. Additionally, it facilitates opportunities for cross-cultural comparisons. The
findings underscore the critical importance of addressing psychological factors, particularly MPA,
that significantly influence music learning experiences. Effective strategies to mitigate the fear of
making mistakes, manage high expectations, and reduce judgment from instructors can be integrated
into the music learning system. Such strategies are crucial in fostering a focused and supportive
learning environment that diminishes anxiety and enhances student engagement.

Moreover, implementing mentorship programs, providing emotional support, and fostering a
culture of collaboration rather than competition could lead to a more inclusive and positive learning
environment. By addressing MPA alongside these factors, educators and institutions can significantly
improve the overall well-being and satisfaction of their students, thereby enhancing their pursuit of
musical excellence. This comprehensive approach not only benefits individual learners but also
contributes to the advancement of the broader educational context, promoting a healthier, more
supportive atmosphere for confronting and overcoming MPA.

This study is pivotal in illuminating the complex interplay of psychological factors within the
realm of music learning experiences, with a particular focus on MPA among college students in
China. The insights derived from this research offer a nuanced understanding of both the challenges
and opportunities within the music learning system, setting the stage for the development of more
effective and student centric teaching methods. By identifying fear, expectations, music performance
anxiety, and misconceptions as key elements influencing learning experiences, this study provides a
solid foundation for targeted interventions and enhancements in educational practices. The practical
applications of this study are manifold. Educators and institutions can leverage these findings to
tailor their teaching approaches, incorporating strategies specifically designed to address the
psychological aspects identified, including MPA. Initiatives aimed at reducing fear and anxiety,
providing mentorship, and fostering a collaborative culture can significantly contribute to creating a
more positive and inclusive learning environment. Furthermore, the emphasis on purposeful practice
and the management of expectations offers actionable insights for refining curriculum design and
teaching methodologies, helping students to better manage their anxiety.

As a foundation for future research, this study opens avenues for further exploration of
additional psychological factors and their impacts on music learning. Subsequent investigations
could delve deeper into the efficacy of specific interventions targeting music performance anxiety,
potentially leading to the development of evidence-based frameworks for optimizing the sustainable
music learning experience. Comparative studies across different cultural contexts or educational
settings could further enrich our understanding of the universality or specificity of these
psychological factors, enhancing the global applicability of the findings and fostering a broader
application of best practices in music education.

In conclusion, the value of this study extends beyond its immediate application in enhancing
sustainable music learning systems; it also holds significant potential to inspire and guide future
research endeavors. The quest to unravel the complexities of psychological influences on music
learning, particularly MPA, is an ongoing journey. This research lays a robust foundation for further
exploration and refinement of educational practices within the evolving landscape of music learning
systems. By specifically addressing how MPA affects music education, this study paves the way for
developing more effective and empathetic teaching methods that can help students manage their
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anxieties and excel in their musical pursuits. Thus, it contributes significantly to the field of music
education research, promising to influence both current practices and future studies.
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