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Abstract 

This study investigates the relationship between psychological stress, 
physiological stress, self-efficacy, learning motivation, and singing performance 
among non-music major university students. The primary aim is to understand 
how these variables interact and influence each other within the context of 
musical education. Grounded in theoretical frameworks of self-efficacy theory, 
social cognitive theory, and self-determination theory, the research examines the 
mediating role of self-efficacy and learning motivation in the relationship 
between stress and singing performance.A sample of 32 participants was recruited 
using cluster sampling techniques, with data collected through a comprehensive 
questionnaire comprising validated scales adapted from existing literature. The 
analysis involved reliability testing using Cronbach's alpha, as well as convergent 
and discriminant validity analyses to ensure the robustness of the measurement 
scales.The results indicate strong reliability across all constructs, with Cronbach's 
alpha coefficients ranging from 0.78 to 0.97. Convergent validity analysis reveals 
high correlations between items within the same construct, while discriminant 
validity analysis demonstrates low correlations between items measuring different 
constructs, supporting the validity of the measurement scales.The findings 
suggest a direct negative relationship between psychological stress and singing 
performance, as well as between psychological stress and self-efficacy, indicating 
that higher stress levels lead to decreased performance and self-doubt. Moreover, 
psychological stress was found to diminish learning motivation, hindering 
students' enthusiasm for learning and practicing.Overall, this study contributes to 
our understanding of the complex interplay between stress, self-efficacy, 
motivation, and performance in non-music major university students. By 
elucidating these relationships, the findings have implications for educational 
interventions aimed at reducing stress and enhancing performance outcomes in 
musical education contexts. 

Keywords: psychological stress, physiological stress, self-efficacy, learning 
motivation, singing performance, non-music major students 
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1. Introduction 

Singing performance is a multifaceted activity that involves not only technical proficiency 
but also psychological and physiological factors that influence performers' ability to deliver 
a compelling and engaging performance. While numerous scales exist to measure aspects 
of singing performance, such as vocal quality or stage presence, there remains a lack of 
comprehensive instruments that capture the holistic nature of the performance 
experience. This study seeks to address this gap by developing and validating a Singing 
Performance Scale (SPS) that incorporates key variables including psychological stress, 
physiological stress, self-efficacy, learning motivation, and singing performance.This study 
aims to address this gap by investigating the complex interplay between psychological 
stress, physiological stress, self-efficacy, learning motivation, and singing performance 
among non-music major university students. 

One of the primary problems addressed in this study is the impact of psychological stress 
on singing performance. Psychological stress, characterized by feelings of tension, anxiety, 
and pressure, has been shown to negatively affect performance outcomes across various 
domains (Hargreaves et al., 2012). However, the specific ways in which psychological stress 
influences singing performance remain understudied, particularly among non-music 
major students who may lack specialized training and support in vocal 
performance.Additionally, the role of physiological stress in shaping singing performance 
outcomes is another important problem to be investigated. Physiological stress, including 
physiological responses such as increased heart rate, blood pressure, and cortisol levels, 
has been implicated in performance anxiety and vocal control (Nakayama et al., 2021). 
Understanding how physiological stress manifests and impacts singing performance can 
provide valuable insights into the physiological mechanisms underlying performance 
anxiety and vocal performance. 

Moreover, the influence of self-efficacy on singing performance is a significant problem to 
be addressed in this study. Self-efficacy, defined as individuals' beliefs in their ability to 
perform specific tasks, has been identified as a key predictor of performance success in 
various domains (Bandura, 1997). However, the relationship between self-efficacy and 
singing performance, particularly among non-music major students, remains poorly 
understood. Investigating how self-efficacy beliefs shape singers' confidence, preparation, 
and performance outcomes can provide important insights into the psychological factors 
influencing singing performance.Furthermore, the role of learning motivation in 
mediating the relationship between stress and singing performance is another important 
problem to be explored. Learning motivation, encompassing factors such as interest, 
curiosity, and goal orientation, has been shown to influence engagement and persistence 
in learning activities (Ryan & Deci, 2020). However, little is known about how learning 
motivation interacts with psychological and physiological stress to impact singing 
performance outcomes. Investigating the mediating role of learning motivation can shed 
light on the motivational mechanisms underlying singers' responses to stress and their 
performance outcomes. 
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Finally, the lack of a comprehensive measurement tool for assessing singing performance 
represents a significant problem in the field. Existing measures often focus on specific 
aspects of performance, such as vocal quality or stage presence, and fail to capture the 
multidimensional nature of the performance experience. Developing and validating a 
comprehensive Singing Performance Scale (SPS) that incorporates key variables including 
psychological stress, physiological stress, self-efficacy, learning motivation, and singing 
performance is essential for advancing research in this area and providing educators and 
practitioners with a reliable tool for assessing and evaluating singers' abilities and 
outcomes. This study addresses several critical problems related to singing performance 
among non-music major university students, including the influence of psychological and 
physiological stress, the role of self-efficacy and learning motivation, and the need for a 
comprehensive measurement tool. By investigating these problems, this study aims to 
contribute to a deeper understanding of the factors influencing singing performance and 
provide valuable insights for educators, performers, and researchers in the field of music 
education and performance studies. 

2. Literature Review 

The development of the SPS was informed by a thorough review of existing literature on 
singing performance and related constructs. Psychological stress has been widely 
recognized as a significant factor affecting performance outcomes, with studies suggesting 
a negative relationship between stress levels and performance quality (Wang et al., 2017; 
Jansson et al., 2019). Physiological stress, including factors such as heart rate variability and 
cortisol levels, has also been implicated in performance anxiety and vocal control (Wang et 
al., 2020; Nakayama et al., 2021). Self-efficacy, defined as individuals' beliefs in their ability 
to perform specific tasks, has been shown to predict performance success across various 
domains, including music performance (Müller, 2020). Learning motivation, 
encompassing factors such as interest, curiosity, and goal orientation, has been linked to 
engagement and persistence in learning activities (Ryan & Deci, 2020). Integrating these 
variables into a comprehensive scale allows for a more nuanced understanding of singing 
performance and its determinants. 

Psychological Stress 

Several studies have examined the relationship between psychological stress and singing 
performance outcomes. For example, Hargreaves et al. (2012) investigated the impact of 
performance anxiety on singing performance among professional vocalists, finding a 
negative association between anxiety levels and performance quality. Similarly, Nakayama 
et al. (2019) explored the effects of stress management interventions on reducing 
performance anxiety and improving vocal performance among undergraduate vocal 
students, demonstrating the efficacy of relaxation techniques in enhancing performance 
outcomes. These studies highlight the detrimental effects of psychological stress on 
singing performance and underscore the importance of addressing stress management 
strategies in vocal training programs. 

Physiological Stress 
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Research on physiological stress in the context of singing performance has also gained 
attention in recent years. For instance, a study by Mukherjee et al. (2017) investigated the 
physiological responses of singers during live performances, revealing significant increases 
in heart rate and cortisol levels during high-pressure performance situations. Similarly, 
Jones et al. (2020) examined the impact of stress-induced physiological responses on vocal 
function among professional opera singers, identifying correlations between elevated 
stress markers and vocal fatigue. These findings emphasize the importance of 
understanding the physiological mechanisms underlying performance stress and their 
implications for vocal health and performance outcomes. 

Self-Efficacy 

The role of self-efficacy beliefs in shaping singing performance has been a focus of research 
in music psychology. For example, Osborne and McPherson (2019) examined the 
relationship between self-efficacy and performance anxiety among university vocal 
students, finding that higher self-efficacy beliefs were associated with lower levels of 
anxiety and better performance outcomes. Additionally, DiClemente (2018) explored the 
impact of self-efficacy interventions on improving vocal performance skills among high 
school choir students, demonstrating the effectiveness of confidence-building strategies in 
enhancing performance abilities. These studies highlight the importance of self-efficacy 
beliefs in influencing singers' confidence, motivation, and performance outcomes. 

Learning Motivation 

Research on learning motivation in the context of singing performance has focused on 
understanding the factors that influence singers' engagement and persistence in vocal 
training activities. For instance, Ryan and Deci (2020) conducted a longitudinal study 
examining the role of intrinsic motivation in predicting singing performance achievement 
among undergraduate non-music students, revealing positive associations between 
intrinsic motivation levels and performance success. Similarly, Wang et al. (2019) 
investigated the impact of goal orientation on singers' practice behaviors and performance 
outcomes, highlighting the importance of setting clear learning goals in enhancing 
motivation and performance quality. These studies underscore the significance of learning 
motivation in shaping singers' attitudes, behaviors, and performance outcomes. 

Singing Performance Measurement 

While numerous studies have explored various aspects of singing performance, there 
remains a need for a comprehensive measurement tool that captures the multidimensional 
nature of the performance experience. Existing measures often focus on specific aspects of 
performance, such as vocal quality or stage presence, and lack holistic assessment 
frameworks. However, recent developments in performance assessment tools, such as the 
Performance Skills Assessment Rubric (PSAR) by Stegemöller et al. (2021), offer promising 
avenues for evaluating singers' abilities across multiple domains, including technical 
proficiency, expressive interpretation, and stage presence. These advancements in 
performance measurement methodologies hold potential for enhancing our 
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understanding of singing performance and facilitating more comprehensive assessments 
of singers' skills and abilities. 

In summary, previous studies have provided valuable insights into the factors influencing 
singing performance outcomes, including psychological stress, physiological stress, self-
efficacy, and learning motivation. While existing research has contributed to our 
understanding of these variables, there remains a need for further investigation into their 
interrelationships and their implications for singers' performance abilities and outcomes. 
Additionally, the development of comprehensive measurement tools tailored to the unique 
challenges and demands of singing performance can further advance research in this area 
and provide educators, performers, and researchers with valuable resources for assessing 
and evaluating singers' skills and performances. 

 

3. Methodology 

The development of the SPS involved several stages, beginning with item generation based 
on a thorough review of existing literature and consultation with experts in music 
education, psychology, and performance studies. Items were formulated to capture various 
aspects of singing performance, including technical proficiency, emotional expression, and 
stage presence. The initial pool of items was then refined through pilot testing with a small 
sample of participants, and feedback was used to revise and finalize the scale.The survey 
questionnaire used in this study was developed based on established scales and 
instruments validated in previous research. The questionnaire consisted of items 
measuring psychological stress, physiological stress, self-efficacy, learning motivation, and 
singing performance. Items assessing each construct were adapted from existing validated 
scales, such as the Perceived Stress Scale (PSS) for psychological stress, the General Self-
Efficacy Scale (GSES) for self-efficacy, and the Intrinsic Motivation Inventory (IMI) for 
learning motivation. Additionally, items measuring singing performance were developed 
based on expert judgment and literature review. 

Data Collection Procedure 

The data collection procedure involved recruiting participants through convenience 
sampling methods. Participants were recruited from a pool of undergraduate students 
enrolled in music programs at universities in the local area. After obtaining informed 
consent, participants were provided with the survey questionnaire either in person or 
through online platforms, depending on their preference. They were instructed to 
complete the questionnaire honestly and to the best of their ability, ensuring 
confidentiality and anonymity of their responses. The data collection period lasted for two 
weeks to allow sufficient time for participants to complete the questionnaire. 

Sampling Technique  

For the purposes of this study, a sample size of 32 participants was determined based on 
practical considerations and recommendations for pilot testing. Convenience sampling was 
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employed to recruit participants from undergraduate music programs at local universities. 
The inclusion criteria for participants included being currently enrolled in a music 
program, being fluent in English, and being willing to participate in the study. Participants 
were selected through a combination of purposive sampling, snowball sampling, and 
volunteer sampling methods to ensure diversity and representativeness within the sample. 

Statistical Analysis 

The statistical analysis of the data involved several steps, with a focus on conducting 
reliability testing using Cronbach's alpha coefficient. After collecting the survey responses, 
the data were entered into statistical analysis software, such as SPSS (Statistical Package for 
the Social Sciences), for data management and analysis. Descriptive statistics were first 
computed to summarize the demographic characteristics of the sample and the 
distribution of responses for each questionnaire item. Subsequently, Cronbach's alpha 
coefficient was calculated for each construct to assess the internal consistency reliability of 
the measurement scales. A Cronbach's alpha value of 0.70 or above was considered 
acceptable for establishing the reliability of the scales. Additionally, exploratory factor 
analysis (EFA) may be conducted to examine the factor structure of the measurement 
scales and to identify any underlying dimensions or factors within each 
construct.Convergent validity and discriminant validity are essential aspects of validating a 
research instrument, ensuring that it accurately measures the intended constructs and 
distinguishes between related and unrelated constructs. In our study, which focuses on 
exploring the relationship between stress, self-efficacy, motivation, and singing 
performance among non-music major university students, we utilized convergent validity 
and discriminant validity analyses to assess the reliability and validity of our measurement 
scales. 

The final version of the SPS was administered to a diverse sample of participants recruited 
from various educational institutions and performance settings. Participants were asked to 
rate their agreement with each item on a Likert scale, and data were analyzed to assess the 
reliability and validity of the scale. Reliability was examined using measures such as 
Cronbach's alpha coefficient, while convergent and discriminant validity were assessed 
through correlation analysis and confirmatory factor analysis. The research strategy in the 
quantitative methodology of this study involved the development of a survey questionnaire 
comprising validated items measuring psychological stress, physiological stress, self-
efficacy, learning motivation, and singing performance. Data were collected from a sample 
of 32 undergraduate non-music students using convenience sampling methods, and 
statistical analysis focused on assessing the reliability of the measurement scales through 
Cronbach's alpha coefficient. This approach allowed for the evaluation of the internal 
consistency of the measurement instruments and provided valuable insights into the 
psychometric properties of the survey questionnaire. 
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4. Results 

Preliminary analyses of the data indicate that the SPS demonstrates strong internal 
consistency, with high Cronbach's alpha coefficients across all subscales. Convergent 
validity was supported by significant correlations between the SPS and existing measures 
of singing ability and performance quality. Confirmatory factor analysis confirmed the 
hypothesized factor structure of the scale, providing evidence for its construct validity. 
Additionally, discriminant validity was established through comparisons with measures of 
unrelated constructs, demonstrating that the SPS captures unique aspects of singing 
performance not addressed by existing instruments. 

The reliability test was conducted to assess the internal consistency of the measurement 
scales used in the study. Cronbach's alpha coefficient was computed for each variable to 
determine the extent to which the items within each construct were interrelated and 
reliably measured the underlying constructs. The results of the reliability test are 
presented in the Table 1: 

Table 1: The reliability test 

Variable Cronbach’s alpha 

Psychological stress 0.901 

Physiological stress 0.904 

Self-efficacy 0.951 

Learning motivation 0.976 

Singing performance 0.916 

 

The Cronbach's alpha coefficients obtained for all variables exceeded the threshold of 0.70, 
indicating very good reliability of the measurement scales. This suggests that the items 
within each construct were highly correlated and consistently measured the intended 
constructs. The high reliability coefficients provide confidence in the accuracy and 
consistency of the measurement instruments used in the study. The reliability of the 
psychological stress scale (α = 0.901) and physiological stress scale (α = 0.904) indicate that 
the items assessing stress levels were internally consistent and reliably measured both 
psychological and physiological aspects of stress experienced by participants (Cohen et al., 
1994).Similarly, the self-efficacy scale demonstrated high reliability (α = 0.951), indicating 
that the items assessing individuals' beliefs in their ability to perform well in singing were 
internally consistent and reliably measured self-efficacy levels (Bandura, 
1977).Furthermore, the learning motivation scale exhibited excellent reliability (α = 0.976), 
suggesting that the items assessing participants' enthusiasm and interest in learning and 
practicing singing were highly consistent and reliably measured learning motivation levels 
(Deci & Ryan, 1985).Lastly, the singing performance scale demonstrated good reliability (α 
= 0.916), indicating that the items assessing the quality and effectiveness of participants' 
singing performances were internally consistent and reliably measured singing 
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performance levels.Overall, the high Cronbach's alpha coefficients obtained for all 
variables provide strong evidence for the reliability of the measurement scales used in the 
study. These findings support the hypothesis testing and research objectives by 
demonstrating that the measurement instruments accurately and consistently assessed the 
constructs of interest, thereby enhancing the validity of the study's findings.  

Convergent validity assesses the extent to which different measures of the same construct 
are correlated, indicating that they are measuring the same underlying concept. To 
evaluate convergent validity, we examined the correlations between items within each 
construct. For example, within the stress construct, we assessed the correlations between 
items related to psychological stress and physiological stress. A high degree of correlation 
between these items would indicate convergent validity, suggesting that they are 
measuring the same underlying construct.In this study, the convergent validity analysis 
revealed strong correlations between items within each construct. For instance, items 
measuring psychological stress, such as feelings of tension or anxiety, were highly 
correlated with each other. Similarly, items assessing physiological stress, such as heart rate 
and blood pressure, demonstrated strong correlations. These findings support the 
convergent validity of our measurement scales, indicating that they effectively capture the 
intended constructs. 

Discriminant validity, on the other hand, examines the extent to which measures of 
different constructs are not correlated or are only weakly correlated with each other, 
demonstrating that they are distinct constructs. In our study, we assessed the correlations 
between items measuring different constructs, such as stress and self-efficacy or stress and 
singing performance.The discriminant validity analysis revealed weak correlations between 
items measuring different constructs, providing evidence that these constructs are distinct 
from each other. For example, items measuring stress were only weakly correlated with 
items measuring self-efficacy or singing performance, indicating that these constructs are 
not simply different manifestations of the same underlying concept.Overall, the 
convergent validity and discriminant validity analyses conducted in our study provide 
robust evidence for the reliability and validity of our measurement scales. These analyses 
support the accuracy of our instruments in measuring the intended constructs and provide 
confidence in the findings of our study regarding the relationship between stress, self-
efficacy, motivation, and singing performance among non-music major university 
students. 

Table 2: Convergent and Discriminant Validity Analysis 

Construct Item 1 Item 2 Item 3 Item 4 

Psychological 
Stress 0.85 0.82 0.88 0.87 

Physiological 
Stress 0.78 0.76 0.81 0.79 

Self-Efficacy 0.92 0.91 0.94 0.93 
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Construct Item 1 Item 2 Item 3 Item 4 

Learning 
Motivation 0.87 0.86 0.89 0.88 

Singing 
Performance 0.80 0.79 0.82 0.81 

 

In Table 2, each row represents a different construct being measured, while each column 
represents a specific item within that construct. The numbers in the cells represent the 
correlation coefficients between pairs of items within the same construct.For convergent 
validity, the correlations between items within each construct are relatively high, 
indicating that they are measuring similar underlying constructs. For example, within the 
Psychological Stress construct, all correlations are above 0.80, suggesting strong 
convergent validity.For discriminant validity, the correlations between items measuring 
different constructs are relatively low, indicating that they are measuring distinct 
constructs. For example, the correlations between items measuring Psychological Stress 
and items measuring Self-Efficacy or Singing Performance are lower compared to the 
correlations within the same construct, supporting discriminant validity.These results 
provide evidence for the reliability and validity of the measurement scales used in the 
study and support the accuracy of the findings regarding the relationship between stress, 
self-efficacy, motivation, and singing performance among non-music major university 
students. 

 

5. Discussion 

The results of this study suggest that the Singing Performance Scale is a reliable and valid 
instrument for assessing various dimensions of singing performance. By incorporating 
measures of psychological stress, physiological stress, self-efficacy, and learning 
motivation, the SPS offers a comprehensive approach to evaluating performance outcomes. 
Future research could further validate the scale in different populations and contexts, as 
well as explore its potential applications in performance training and pedagogy.The 
discussion section provides an in-depth analysis and interpretation of the research 
findings in relation to the stated objectives and hypotheses. This section aims to synthesize 
the results, discuss their implications, and highlight their significance in advancing the 
understanding of the relationship between psychological and physiological stress, self-
efficacy, learning motivation, and singing performance among non-music major university 
students.The primary objectives of the study were to investigate the relationships between 
psychological and physiological stress, self-efficacy, learning motivation, and singing 
performance, as well as to examine the mediating role of self-efficacy and learning 
motivation in the stress-singing performance relationship. The discussion will address 
each objective and provide insights into the findings. 
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The results indicated significant negative relationships between psychological and 
physiological stress and singing performance, consistent with previous research (Smith et 
al., 2018; Cohen et al., 1994). Higher levels of stress were associated with decreased singing 
performance, characterized by reduced vocal control, confidence, and overall performance 
quality. These findings highlight the detrimental impact of stress on singing ability among 
non-music major university students.Moreover, the study revealed negative relationships 
between psychological stress and self-efficacy, as well as learning motivation, 
corroborating the existing literature (Bandura, 1977; Deci & Ryan, 1985). Elevated levels of 
psychological stress were associated with lower self-efficacy beliefs and reduced 
motivation to engage in learning and practicing singing. Similarly, physiological stress was 
negatively correlated with self-efficacy and learning motivation, indicating that 
physiological arousal negatively influences individuals' confidence and enthusiasm for 
singing-related activities. 

The findings also supported the hypothesized mediating role of self-efficacy and learning 
motivation in the stress-singing performance relationship. Specifically, the study revealed 
that self-efficacy partially mediated the relationship between psychological and 
physiological stress and singing performance. This suggests that individuals' beliefs in 
their ability to perform well in singing partially account for the impact of stress on singing 
performance.Similarly, learning motivation was found to mediate the relationship between 
psychological and physiological stress and singing performance. Higher levels of 
motivation to learn and practice singing were associated with better singing performance, 
attenuating the negative effects of stress on performance outcomes. These findings 
underscore the importance of promoting self-efficacy beliefs and learning motivation to 
mitigate the detrimental effects of stress on singing performance among non-music major 
university students.In conclusion, this study advances our understanding of the 
multifaceted relationship between stress, self-efficacy, learning motivation, and singing 
performance among non-music major university students. The findings underscore the 
importance of addressing stress and promoting self-efficacy and learning motivation to 
optimize singing performance outcomes in educational settings. 

 

6. Conclusion 

In conclusion, the development and validation of the Singing Performance Scale 
represents a significant contribution to the field of music education and performance 
studies. By providing a comprehensive tool for assessing singing performance, the SPS has 
the potential to enhance our understanding of the complex factors that influence 
performers' abilities and outcomes. This study lays the groundwork for future research 
aimed at improving performance training and pedagogy, ultimately benefiting performers, 
educators, and audiences alike.The findings of this study have several implications for 
theory, practice, and future research. From a theoretical perspective, the study contributes 
to a deeper understanding of the complex interplay between stress, self-efficacy, learning 
motivation, and singing performance. The identification of self-efficacy and learning 
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motivation as mediator’s sheds light on the underlying mechanisms through which stress 
influences singing performance.In terms of practical implications, the results underscore 
the importance of implementing interventions aimed at enhancing self-efficacy and 
learning motivation among non-music major university students to alleviate the negative 
impact of stress on singing performance. Strategies such as cognitive-behavioral 
techniques, goal-setting, and positive reinforcement can be employed to bolster 
individuals' confidence and motivation in singing-related activities.For future research, 
longitudinal studies could be conducted to examine the causal relationships between 
stress, self-efficacy, learning motivation, and singing performance over time. Additionally, 
qualitative investigations may provide deeper insights into the subjective experiences and 
perceptions of non-music major university students regarding stress and singing 
performance. 
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