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I. INTRODUCTION 

  

Artificial Intelligence (AI) is a promising, rapidly evolving technology with potential uses in all 

aspects of our daily lives, including education (Yang and Yang, 2020). One of the many areas of 

education being infiltrated by Artificial Intelligence is vocal education, but what are the 

challenges and opportunities presented by Artificial Intelligence in the field of vocal education?  

 

This paper proposes collaboration between AI programmers and skilled vocal educators is 

essential to fully explore the potential of AI as a way to enhance vocal training and address the 

challenges and evolving needs of voice lessons in the digital age. I suggest there is a pressing 

need for research to determine how best to create an ethical and credible space for AI in vocal 

education (Ovcharenko et al., 2020). In this narrative review, I will examine the current state of 

Artificial Intelligence, the challenges in current vocal education, the need for AI training for 

teachers, and the necessity of additional research using AI in vocal education. Furthermore, I 

will explore how AI could become a viable tool in vocal education, suggest the next steps for its 

effective and ethical integration, and outline a plan to utilize AI in my practice. 

 

 A. Methods 

 

When initially tasked with selecting a research area, I created a mind map to identify what topics 

might interest me (Appendix A: Mind Map—Topics). While there were several branches on my 

map, I was most drawn to the technology category. With a Bachelor of Music in Sound 

Recording Technology and 30 years of experience as a web application developer, integrating 

my love of singing with my passion for technology has always intrigued me. Researching AI in 

vocal education seemed like a logical next step in my career journey. 

 

Given the limited research in this emerging field, I have chosen to present my findings as a 

narrative review. This approach allows for exploration and evaluation of available literature while 

highlighting gaps in current research and suggesting possible strategies for integrating AI in 

vocal education (Sarkar and Bhatia, 2021; Sukhera, 2022). With many newer researchers in this 

area only recently getting published and some foremost experts choosing to write blogs instead 

of traditional publications, I will incorporate evidence from grey literature including PhD 

dissertations, conference proceedings, online videos, and websites along with available peer-

reviewed literature. 
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My search strategy for finding literature involved entering keywords in Google Scholar, Google, 

and the University of Wales Trinity Saint David (UWTSD) online library, then taking an iterative 

approach to revise and strengthen results (Aromataris and Riitano, 2014). With the selected 

literature, I used backward snowballing—examining cited papers—and forward snowballing—

finding citations of the paper (Jalali and Wohlin, 2012a) (Appendix B: Search Table). My 

inclusion/exclusion criteria were minimal, but literature needed to pertain to either Artificial 

Intelligence, education, technology in vocal education, or vocal education (Appendix C: 

Inclusion/Exclusion Criteria). 

 

For quality appraisal of literature, I considered citation counts, explored articles referenced 

within the literature, and assessed the author's publication history. Using the CRAAP test 

(Currency, Relevance, Authority, Accuracy, and Purpose), I ensured information was current, 

relevant to my topic, and either peer-reviewed or authored by industry experts (Blakeslee, 

2004). In this particular topic, there are many new voices in the world of research, so having few 

citations does not necessarily mean the literature is invalid (Appendix H: Literature Quality 

Appraisal).  

 

II. WHAT IS AI? 

  

Artificial Intelligence refers to technology allowing computers and machines to mimic human 

intelligence and problem-solving abilities (IBM, 2024). First theorised by Alan Turing in 1950, 

research into AI gained momentum in the early 2000s when researchers shifted their focus from 

creating an all-knowing machine to finding specific solutions to specific problems (Lawrence 

Livermore National Laboratory, 2024). AI processes data quickly, allowing machines to 

independently generate and store additional data (Shi et al., 2020). In the span of a few 

decades, AI has evolved from a remote-controlled robot navigating itself through rooms to 

sophisticated algorithms capable of creating realistic images and interpreting complex language 

(Kuipers et al., 2017; Woodruff et al., 2023). 

  

  A. Types of AI 

 

AI is divided into three categories: Narrow AI, General AI, and Artificial Superintelligence (Khan, 

2021). Both General AI (software with comparable cognitive abilities to humans) and Artificial 
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Superintelligence (intellect beyond humans) are purely hypothetical at this time, although both 

may become a reality several decades from now (Fang et al., 2018).  

All currently available forms of AI fall within the Narrow AI category and are designed to perform 

a specific range of tasks, focusing on one or more specialised areas of functionality such as 

personal assistants (Alexa, Siri, and ChatGPT), Google's search engine, writing tools such as 

Grammarly, self-driving automobiles, and facial recognition systems (Fang et al., 2018; Keita, 

2023) (Appendix D: Types of Artificial Intelligence). 

 

 B. AI Issues 

 

Communicating with AI requires computers to converse with humans using natural languages 

such as English and Spanish, primarily in the form of a prompt—an initial question or instruction 

given to AI to generate a response or perform a task (Fang et al., 2018). One issue with AI is 

designing effective prompts often requires multiple revisions to create an exact prompt that 

generates an acceptable answer (Bauer, 2023; Zamfirescu-Pereira et al., 2023). While prompt 

design tools are available, they are geared toward natural language processing (NLP) experts 

rather than general users (Zamfirescu-Pereira et al., 2023). 

 

Another issue, hallucinations, is generally caused by incomplete or biased data provided to the 

AI model (Bauer, 2023), resulting in inaccurate or misleading responses to user prompts. Bias 

occurs when an AI model is trained on incomplete data, resulting in either missing or 

insufficiently diverse information to produce accurate responses (Huriye, 2023). For example, 

when asked, "How do I shake my voice?" ChatGPT responded with a confusing 

recommendation (The Fairy Voice Mother, 2023). 
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Figure 1: ChatGPT Response (The Fairy Voice Mother, 2023) 

 

Laryngeal manipulation, while a recognised vocal therapy, requires proper training  and is not 

used to create vibrato (Garabet et al., 2024). Vibrato is an internal process primarily caused by 

oscillation of vocal fold length (Lester-Smith et al., 2024). I submit a singer would be ill-advised 

to follow this recommendation from AI.  

 

Another potential issue involves privacy and data protection (Konidena et al., 2024). With any AI 

application, personal data may be collected potentially causing a risk if data falls into the wrong 

hands, making it important AI developers take appropriate measures to prevent data breaches 

(Harry, 2023).  

 

One of the most critical issues with AI is its sizeable carbon footprint (Alzoubi and Mishra, 2024). 

During training, AI uses a significant amount of energy to power its machines, but the constant 

generation of new data requires ongoing training of the AI model, resulting in a nonstop usage 

of energy resources (Castro, 2024). One common AI model in linguistics emits more than 284 

tons of carbon dioxide, the equivalent of five times the lifetime emissions of the average 

American car (Brevini and Murdock, 2017; Strubell et al., 2019). As such, corporations including 

Google and Microsoft are exploring green AI with preliminary case studies showing carbon 

footprint reductions by up to 30% through optimising algorithms or using renewable energy 

sources (Alzoubi and Mishra, 2024).  
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III. VOCAL EDUCATION 

 

While vocal pedagogy has evolved over the last few decades due to advances in vocal science, 

vocal education still relies primarily on traditional methods of private in-person instruction (Yang 

and Yang, 2020), often using curriculum that ignores the diverse needs and abilities of students 

(Fu, 2020). 

 

 A.  Accessibility 

 

One issue is that quality voice lessons are often inaccessible due to prohibitive costs of private 

teachers, geographical barriers particularly in remote or underserved areas, and scheduling 

conflicts with personal commitments like work, school, and family (Digitrax.AI, 2024; Yang and 

Yang, 2020). Many vocal enthusiasts are turning to online YouTube educators for instruction, but 

without feedback and guidance, students may foster misconceptions about what comprises 

correct vocal production (Marks, 2013). Accessibility issues may serve as a barrier for aspiring 

singers, either leading to inconsistent participation, insufficient instruction, or preventing them 

from seeking vocal instruction entirely (Digitrax.AI, 2024).  

  

 B. Abstract Concepts 

 

Another challenge in vocal education is that singers must learn to control their vocal apparatus 

without being able to see it directly (Bowes, 2009). Voice teachers often use abstract concepts, 

imagery, and analogies, both verbally and kinetically, to convey technique (Ekholm et al., 1998; 

Kar, 2021). However, this can be confusing for students, highlighting the need for more tangible 

forms of teaching vocal techniques (Bartlett, 2014). While there are standard items that form 

what is considered correct and pleasant-sounding singing such as articulation, resonance, and 

adequate breath support, it is important to note not all students approach learning similarly 

(Han, 2022). Additionally, guidance may differ depending on a person's culture or experiences, 

as people understand vocal concepts better when using familiar ideas and risk severe vocal 

problems if misunderstood or misapplied (Doğanyiğit and Yiğit, 2023).  

 

In summary, while vocal education has a rich tradition, it faces challenges calling for innovative 

solutions to make it more effective and widely accessible (Ovcharenko et al., 2020).  
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IV. AI AS A SOLUTION 

 

 A. Accessibility 

 

AI voice applications can provide a solution to several challenges in vocal education, including 

cost, geographical limitations, and time constraints (de Haas, 2023). Firstly, they offer a cost-

effective alternative to private lessons while still providing personalised, quantifiable feedback 

(Digitrax.AI, 2024). Secondly, with global internet availability, many students who cannot access 

in-person lessons can overcome geographical limitations by benefitting from AI programs (de 

Haas, 2023). Thirdly, with on-demand learning, AI voice lessons alleviate time constraints by 

offering unlimited access to instruction anytime (Yang and Yang, 2020). In summary, by using 

innovative technologies like Artificial Intelligence, access to vocal training can be extended to 

millions of students who do not have access to music education (de Haas, 2023).   

 

 B. Visualization 

 

Experts agree imagery in vocal education can significantly improve the voice by affecting 

involuntary muscles and helping to concretise abstract concepts (Doğanyiğit and Yiğit, 2023). 

However, research has shown a combination of approaches provides the best outcomes to 

since learners have different learning methodologies (Jestley, 2011). Similarly, while subjective 

evaluation has its merits, achieving an objective and practical assessment from a human voice 

teacher can be challenging due to influences from their own skill level, teaching strategies and 

physical and emotional state (Cao, 2022; Yuan, 2024). Real-time visual feedback using an AI 

model in vocal education can transform abstract content into visual images, guiding students in 

correcting vocal technique making assessments based on quantitative analysis rather than 

subjective criteria, with or without a human teacher’s involvement (Wang and Zhang, 2022).  

 

In a case study published by Doğanyiğit and Islim (2021), virtual reality (VR) was used in the 

vocal training of eight music students at a fine arts facility. The study focused on creating 

interactive visualisations for students using a 360-degree view of a roller coaster, which varied 

speed and amplitude in inverse relation to high and low pitches. With VR visualisation making 

abstract thoughts more tangible, students reported more comfortable vocal production of higher 

pitches, decreased stress on the larynx, and found it easier to open up resonance gaps at upper 

levels. The majority of participants noticed improvement in breath control, and all participants 
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felt VR was useful for vocal education. While this application was by no means a replacement 

for a human teacher’s guidance, it offered additional support for students' education (Doğanyiğit 

and Islim, 2021).   

 

 C. Teaching with AI 

 

Artificial intelligence has firmly established itself in the world of education, bringing with it fears 

of reducing or even losing jobs (Nur Fitria, 2023). While AI's role in vocal education has 

undeniable benefits, it is not without its challenges still and cannot replace voice teachers 

entirely (Han, 2022; Krishnan et al., 2023).  

 

AI can provide objective feedback on technical aspects, but capturing emotional nuances and 

expressiveness often crucial to a performance is a complex task (Nur Fitria, 2023).  A teacher's 

role in vocal education goes beyond teaching technique and addressing vocal limitations; the 

teacher is also there to help mitigate other challenges, including a student's preconceptions 

about singing, self-esteem, emotional pressures, and confidence (Marks, 2013).  

 

Rather than replace a human teacher, AI could serve as a supportive tool, enhancing human 

efforts and offering a richer learning experience for aspiring singers (Yang and Yang, 2020). 

Modern voice training stands to benefit from integrating traditional and innovative methods 

(Han, 2022). It is crucial to explore how to leverage this technology best to expand opportunities 

in the world of singing, both as educators and as students (Caldera, 2024).  

 

In a 2022 study, Han examined the impact of mobile applications on vocal education. The study 

involved 180 students from three universities, divided into three groups. Group A received 

traditional in-person classical voice training, while Groups B and C used the mobile applications 

Swiftscares Vocal Trainer and Vox Tools: Learn to Sing, respectively, in addition to in-person 

training. Both mobile applications can be programmed with custom exercises from vocal 

teachers. At the end of the five-month study, each university's vocal instructor evaluated the 

students on pitch accuracy, breath control, and vocal range. Although there were variations 

between the second and fourth-year students, those who used a mobile application (Groups B 

and C) scored higher than those who did not have access to those applications (Group A) (Han, 

2022). 
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Figure 2: Mobile Application Study Results (Han, 2022) 

 

By using the foundation of these and other studies on using technology in vocal education, it 

can be posited that a similar effect could be achieved by using an AI-driven application in 

combination with in-person voice training.  

 

V. NEXT STEPS 

  

To make AI an effective tool in vocal education, I suggest several steps are needed. The ideal 

situation would be a partnership between vocal educators and AI, but also allow for those in 

underserved communities to have access to credible training through online vocal programs 

supported by AI. This could help democratize access to vocal education, while maintaining a 

role for educators to work with dedicated students.  

 

 A. Training 

 

Teachers' varying comfort levels with technology can lead to skepticism about using AI, resulting 

in hesitance to adopt technology (Woodruff et al., 2023; Walter, 2024). Ethical concerns, such 

as information accuracy, data biases, privacy, job market impact, education quality, and 

intellectual property rights, have been raised by teachers regarding AI tools like chatbots and 

ChatGPT (Adiguzel et al., 2023). In order to convince voice educators of AI’s effectiveness in 

teaching, teachers first need to understand the legal, ethical, and technical complexities 

(Abdikhakimov, 2023).  
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In a study by Uzumcu and Acilmis (2024), preservice teachers were given three AI-powered 

music tools to use for instruction and student evaluation. A word cloud was created using the 

repeated expressions and themes stated by participants. Prior to the study, the word Robot was 

heavily documented along with words like technology, computer, logic, coding, and innovation 

(Figure 3: Pre-study Word Cloud). Post study, words such as technology and computer were 

more prevalent (Figure 4: Post-study Word Cloud). The most striking item is the appearance of 

the word ease frequently since teachers had a better understanding of how AI functions, 

demonstrating a shift in the perception of AI after having hands-on experience and a better 

understanding of the technology's capabilities (Uzumcu and Acilmis, 2024).  

 

 

 

 

Figure 3: Pre-study Word Cloud (Uzumcu and Acilmis, 2024) 

 

 

Figure 4: Post-study Word Cloud (Uzumcu and Acilmis, 2024) 
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 B. Research  

 

Since there have been limited studies completed to date, I submit further research needs to be 

conducted by interdisciplinary teams comprised of AI programmers, voice scientists, and voice 

educators in order to determine the long-term effects of using the technology (Bauer, 2023). It is 

crucial to employ collaboration among different stakeholders to ensure AI is designed in a way 

consistent with expectations (Huriye, 2023). Additionally, research has yet to examine the 

effects of mobile devices or AI in voice education long term and on a broader scale (Han, 2022). 

I posit that research should be conducted to determine the challenges and opportunities 

presented by using AI in vocal education both as a stand-alone method and as a synergistic 

element with a human vocal teacher. 

 

VI. IMPLEMENTATION STRATEGY 

 

While limited, existing studies demonstrate the benefits students could gain from using 

computer-based vocal education to receive real-time, actionable feedback. Based on these 

findings, I submit AI-based applications would yield similar results.  

 

Initially, AI could be used to track a student's practice time between lessons with a vocal 

educator and provide feedback on the accuracy of vocal exercises. Over time, this could expand 

to adjudicating repertoire. Real-time auditory and visual feedback allows students with different 

learning styles to make targeted corrections with clear direction on how to improve, and, despite 

current limitations in perceiving human emotion, AI can infer emotions from intonation, rhythm, 

and smoothness (Chen, 2022).The training data should be carefully planned by an 

interdisciplinary team of vocal educators and scientists prior to training the model, minimizing 

the potential for bias and hallucinations (Ovcharenko et al., 2020). As the AI model becomes 

more robust, a virtual vocal coach could offer personalised learning without a human voice 

teacher’s oversight, recommending repertoire and vocal exercises to address specific 

weaknesses that the AI model identifies (Yang and Yang, 2020).   

 

I have considered multiple technological approaches could be taken to create an AI-based 

application for vocal education. AI voice teachers can evaluate singing based on prosodic 

attributes (intonation, vibrato, rhythm, and volume) and articulation attributes (lyrics or phonetic 

patterns) by comparing these to stored data, music templates, and MIDI files (Chen, 2022). 
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Researchers could also explore sound analysis techniques, AI algorithms, and vocal 

methodologies to develop a comprehensive means of evaluating singing (Huang, 2024). 

 

There is one strategy, in particular, I theorize could be incredibly effective as part of an AI 

application in voice education. Real-time feedback technologies, such as spectrographic 

displays, have been used increasingly by singing teachers since the 1970s and can help 

analyse register breaks, phonation types, intentional voice distortions, intonation, vowel 

modification, voice timbre, and vocal tract resonances (Lã and Fiuza, 2022). While the issue of 

increasing the level of technological knowledge in voice educators and students is of particular 

importance in current times, few vocal educators, let alone their students, know how to correctly 

interpret spectrograms to utilise this remarkably powerful technology (Ovcharenko et al., 2020). 

My hypothesis is that integrating AI with spectrograms to read and interpret spectrographic data 

could be a powerful tool for both students and teachers utilizing the principles of vocal 

acoustics. I propose this is an area of research worth investigating as an initial step towards 

integrating vocal education with AI while maintaining the integrity of vocal pedagogy under the 

guidance of voice experts (Appendix E: Implementation Strategy). 

 

In my own practice, I plan to experiment with spectrographic data using VoceVista as an 

application. As such, I intend to spend time learning more about vocal acoustics and VoceVista. 

I will also spend time as learning about developing AI models in order to create a skeleton of an 

application for testing purposes (Appendix F: Personal Development Plan).  

 

VII. CONCLUSION 

  

AI is emerging as a valuable tool in vocal education with potential to expand opportunities for 

both educators and students and initial research has shown that, when combined with traditional 

one-on-one voice lessons, it can update approaches to voice education while honouring 

traditional methodologies (Han, 2022). Although an AI voice teacher could increase access to 

vocal education, the best outcome would still be to combine AI with a human vocal instructor for 

a comprehensive educational experience (Nur Fitria, 2023). However, input from voice 

professionals and AI specialists is crucial to AI's success in vocal education, both in ensuring it 

has access to quality training data and in guiding its appropriate uses and ethical considerations 

(Bauer, 2023; Woodruff et al., 2023). Further research is needed to examine long-term effects of 

using AI in education on a wider scale (Ovcharenko et al., 2020). Most importantly, teachers 
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need training on AI development, ethical considerations, and best practices to demystify the 

technology and encourage its use (Walter, 2024; UMass Lowell Magazine Staff, 2024). I 

propose targeted research with input from voice teachers and scientists, along with 

comprehensive educator training, as the best path to AI acceptance in vocal education. I further 

posit that integrating AI with spectrographic data could be a viable tool for both vocal educators 

and students.  

 

In closing, as a final opinion on whether Artificial Intelligence can serve as an effective and 

practicable tool for voice training, the foremost expert on the subject was consulted—AI 

(ChatGate.AI, 2024). Its response: 

 

 

Figure 5: ChatGate.AI Response (ChatGate.AI, 2024) 

 

VIII. REFLECTIVE MODEL 

       

In selecting a reflective learning model for my research, I struggled to find one that truly aligned 

with my needs. Like others in software development, I find reflective learning challenging likely 

because troubleshooting is an ongoing part of coding, rather than a distinct process. Schön's 
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model of reflection is often used by software engineers due to its simplicity with focus on 

reflection in action, encouraging adjustments in real time, and reflection on action, analysing 

outcomes after project completion (Prior et al., 2016). While Schön’s model presents that doing 

and thinking are complementary (Schön, 1987), I prefer to separate these two concepts, 

believing to accurately reflect on doing, the thinker must temporarily remove themselves from 

the process to objectively assess their actions and uncover issues.  

 

Conversely, while Gibbs' cycle aligned more with my needs, two of its six criteria—feelings, 

which did not resonate due to the study's focus on things rather than people, and evaluation, 

which seemed redundant to analysis—did not fit my thinking process; however, description, 

analysis, conclusion, and action plan did (Gibbs, 1988).  

 

In application development, I have used Agile methods of project management. Agile's iterative 

process with continuous revisions complements Gibbs' model by offering additional insight for 

reflection, particularly through iterative updates (Jalali and Wohlin, 2012b). I also wanted a way 

to identify related issues to uncover possible solutions. Consequently, I developed my own 

reflective model combining aspects of Gibbs with Agile, consisting of six criteria: thought, 

analysis, solutions, knowledge plan, updates, and tracking (Appendix G: Reflective Model).  

 

 A. Reflections on Learning 

 

Throughout my learning journey, I have often felt uneasy about writing research papers. 

Applying my reflective model, the thought was a constant uncertainty as to whether I was doing 

this correctly. In analysing the issue, I realized I had not written a research paper in 30 years. A 

lot has changed since then—research used to involve spending hours in the library, 

photocopying documents, and searching for articles on microfiche. Now, information is available 

online and I can write and store my research on my personal computer for easy access. The 

clear solution was to study resources on modern research practices. The knowledge plan 

included reviewing the UWTSD library info skills tutorial and researching reference management 

software to use, ultimately deciding to use Zotero to store my literature and annotations.  

 

Since beginning my master’s degree in Vocal Pedagogy, I've been troubled that I spend little 

time singing. Applying my learning model, I acknowledged the thought that I want to sing more 

and continue to hone my craft. Through analysis, I realized that given my chosen area of 
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research, this program is unlikely to encourage daily singing. As a solution, I decided to explore 

online vocal courses that could enhance my vocal skills and possibly integrate with my 

research. Having recently watched a course by John Henny through the Voice Study Centre 

(VSC), my knowledge plan is to register for Henny’s voice school to learn new skills and use his 

online group for accountability and motivation.  

As part of the research process, I found reflective learning to be particularly confusing. I applied 

my learning model to address the thought of how to keep an effective learning journal. I 

analyzed the issue, citing my lack of experience with learning models as the core issue. I 

decided the solution was to clarify the process by reading literature pertaining to reflective 

practices. I discovered many in software development find reflective learning challenging, and it 

is recommended to start out simply by asking specific questions, such as analysing the issue 

and brainstorming possible solutions, in order to structure entries in the learning journal (Gibbs, 

1988, p. 54; Prior et al., 2016). I found this strategy, combined with my reflective model, 

provided enough of a structure to begin keeping a practical learning journal to support my 

ongoing research.  
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APPENDIX A: Mind Map—Topics  
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APPENDIX B: Search Table 

 

Topic Database Search Terms 

AI in education ▪Google  
▪Google Scholar 
▪UWTSD library Database 

▪AI in education 
     +hesitancy to use 

AI in vocal education ▪Google  
▪Google Scholar 
▪UWTSD library Database 

▪AI in vocal education 
     +hesitancy to use 
▪AI in voice teaching 
▪AI teaching singing 
▪AI voice teacher 

AI in music education ▪Google  
▪Google Scholar 
▪UWTSD library Database 

▪AI in music education >2023 
     +hesitancy to use 
 

Artificial Intelligence ▪Google  
▪Google Scholar 
▪UWTSD library Database 

▪AI earliest remote controlled 
▪AI prompts 
▪Artificial Intelligence 
     +categories > 2023 
     +categories weak strong 
     +energy usage 
     +environmental 
     +ethics 
     +general 
     +green 
     +intellectual property 
     +music education 
     +narrow 
     +prompt issues 
     +singing 
     +types 
     +vocal education 
▪Shakey the robot 

Literature evaluation ▪Google  
▪Google Scholar 
▪UWTSD library Database 

▪CRAAP test 

Literature reviews 
 

 

▪Google  
▪Google Scholar 
▪UWTSD library Database 

▪Literature process review 
 +Commentary 
 +Types 

▪Narrative literature review 

Reflective models ▪Google  
▪Google Scholar 
▪UWTSD library Database 

▪Agile project management 
     +Scrum 
▪Reflective model 
     +Agile 
     +Driscoll 
     +For education-based software 
     +Gibbs  
     +Schon 
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Topic Database Search Terms 

Search strategies ▪Google  
▪Google Scholar 
▪UWTSD library Database 

▪Snowballing 
     +Backward  
     +Forward  

Technology in vocal education ▪Google  
▪Google Scholar 
▪UWTSD library Database 

▪Software 
     +music education 
     +singing 
     +vocal education 

Vocal education ▪Google  
▪Google Scholar 
▪UWTSD library Database 

▪Singing and vibrato  
▪Vocal education 
     +Imagery 
     +Online 
     +Subjectivity 
     +Visualization > 2020 
▪Voice science vibrato > 2023 
▪Vocal visualization in singing education  

 

 

  



29 
 

APPENDIX C: Inclusion/Exclusion Criteria 

 

• Include grey literature such as websites, blogs, conference proceedings, reports, editorials, 

podcasts, PhD dissertations, and videos.* 

• Prioritize peer-reviewed literature. 

• Prioritize most recent dates, but include all available research. 

• Include literature that addresses both positive and negative aspects of using AI. 

• Include all literature about AI, software, mobile applications, and VR related to vocal 

education. 

• Use CRAAP for evaluations of literature. 

• Include all studies regardless of number of participants. 

*Many newer researchers in this area are only recently getting published.  

Additionally, some foremost experts write blogs rather than traditional publications. 
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APPENDIX D: Types of Artificial Intelligence 

 

 

 
Artificial Narrow  

Intelligence 

 
Artificial General 

Intelligence 

 
Artificial  

Superintelligence 

Description Machine learning Machine intelligence Machine consciousness 

Compared to Humans Not as smart as a 
human. 

As smart as a human. Smarter than any 
human. 

Limitations -Simple algorithms.  
-Goal oriented. 
-Created to perform a 
single task. 

-Complex algorithms. 
-Computer can reason 
and solve problems on 
its own. 

No limitations. 

Learning Capabilities Trained on large 
quantities of data for 
deep learning. 

Able to learn, think, 
and understand in 
order to solve 
problems. 

No limitations. 

Decision-making skills Appears to be making 
decisions, but it is just 
advanced computer 
programming. 

Can perform different 
tasks based on 
different situations 
similar to a human. 

No limitations. 

Self-awareness Does not have a mind 
of its own and is not 
self-aware. 

Exhibits strong 
cognitive behaviour 
including common 
sense and is self-aware. 

Fully self-aware and 
autonomous. 

Programming Processes data using 
NLP (Natural Language 
Processing) and 
machine learning. 

Uses advanced versions 
of NLP (Natural 
Language Processing), 
machine learning, and 
neural networks.  

Will likely self-evolve 
from Artificial General 
Intelligence. 

Examples -Virtual Assistants (Siri,   
Alexa, Cortana) 
-Google Search 
-Netflix 
recommendations 

Hypothetical, but we 
are proceeding towards 
it (estimated to 
become real around 
2040). 

Hypothetical such HAL 
9000 (“2001: A Space 
Odessey”) and C3PO 
(“Star Wars”) 

(ISIEINDIA, 2024; Khan, 2021; RevolveAI, 2024) 
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APPENDIX E: Implementation Strategy 

  

1. Project 

Planning 

3. Data Analysis/ 

Preparation 

4. Model 

Selection 

6. Test Model 

7. Iterative 

Model Tuning 
8. Deployment 

2. Data 

Collection 

5. Train Model 

1. Project Planning: Using information from this research paper to create a strategy for creating an AI 
application. 

2. Data Collection: Gathering data to analyse vocal performances. 

3. Data Analysis/Preparation: Ensuring data is clean and streamlined for training the AI model.  

4. Model Selection: Select one of the many models available online for creating the application. 

5. Train Model: Load the collected data into the AI model. 

6. Test Model: Ensure that the model is responding as expected.  

7. Iterative Model Tuning: Revise training data, adding more or removing items as needed to get 
accurate responses from the AI model. This is iterative, as needed. 

8. Deployment: Allow others to use the AI model. 

AI Model 1: Upload entire book, “Beginning Singing” by John Henny* 

using Google’s NotebookLM. Create an AI podcast using the data and ask 

questions of the AI Model.  

AI Model 2: Gather data on vocal acoustics and train AI model on data; 

possible integrate with VoceVista or other spectrogram generator for the 

AI model to translate the results of the spectrogram of someone singing.  

*On his podcast, “Episode 389: Learning to Sing with AI,”  
John Henny gave permission for anyone to upload his book to AI (Henny, 2024). 
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APPENDIX F: Professional Development Plan 

 

SUBJECT AREA Thought Analysis 

Tracking:  
M1.20240926.001 

 

Item:  
Vocal Acoustics 

 

Target Completion Date:  
End of Module 3 

 

 

 

 

 

 

 

 

 

 

#vocalacoustics  
#AI  
#evaluation  
#realtime  
#vocevista 

What can AI use to evaluate 

vocal performance consistently 

and universally? 

Given that AI does not have 

opinions, data is needed to train 

the AI model to consistently 

evaluate students and give 

objective, real-time feedback. 

Uploading another educator’s 

pedagogical theory without their 

approval is ethically questionable. 

Solutions Knowledge Plan 

• Train the AI model in a number 

of different pedagogical 

methods. Entire books can be 

uploaded as training data. 

• Train the AI model to interpret 

spectrogram data and instruct 

a user based on that analysis. 

 Learn VoceVista 

 Read “Resonance in Singing” 

by Dr. Donald Gray Miller (if I 

can obtain a copy) 

 Read “Practical Vocal 

Acoustics” by Kenneth 

Bozeman 

 Take “Acoustic Vocal 

Pedagogy” by Kenneth 

Bozeman course on VSC. 

 

SUBJECT AREA Thought Analysis 

Tracking:  
M1.20240926.005 

 

Item:  
General Education 

 

Target Completion Date:  
Ongoing 

 

 
#pedagogy  
#teaching  
#VSC 

I want to bring the latest 

techniques and research in vocal 

pedagogy to my students.   

While I only teach a handful of 

students, I want to ensure they 

are receiving the most current 

information on pedagogy, 

techniques, and voice science. 

Solutions Knowledge Plan 

• VSC has a plethora of courses 

available. 

 

 Commit to watching or 

attending at least one VSC 

short course each month for 

the duration of my studies.  
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SUBJECT AREA Thought Analysis 

Tracking:  
M1.20240926.003 

 
Item:  

Building an AI Application 

 
Target Completion Date:  

End of Module 6 

 
 

 

 

 

 

 

 

 

 

 

#AImodels  
#AI  
#programming 

 

I am experienced in multiple 

programming languages, but 

how is an AI application built? 

Considering AI in vocal education 

as my primary area of research, it 

is important that I have a better 

understanding of AI application 

development so as to be able 

lead conversations on how best 

to implement AI as a strategy.  

Solutions Knowledge Plan 

• There are many free resources 

for learning AI.  

• Experiment with an AI model.  

• Examine AI-based learning 

applications. 

 

Read the following: 

 https://appinventiv.com/  

 https://www.deeplearning.ai/  

 https://www.netsolutions.com/ 

 https://vercel.com/  

 https://ai.google.dev/ 

 
Take this free online course: 

 Harvard University CS50s  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://appinventiv.com/blog/how-to-build-an-ai-app/
https://www.deeplearning.ai/
https://www.netsolutions.com/insights/how-to-build-an-ai-app/
https://vercel.com/guides/how-to-build-ai-app
https://ai.google.dev/gemini-api?gad_source=1&gclid=Cj0KCQjwxsm3BhDrARIsAMtVz6OQcRkmKFDSgHwO8qyb7amz1Qiy4iXrBQkj6WRRQJPhC-HLf3oJMVsaAoFgEALw_wcB
https://pll.harvard.edu/course/cs50s-introduction-artificial-intelligence-python


34 
 

APPENDIX G: Reflective Model 

Based on Gibbs Reflective Cycle (Gibbs, 1988)  
and Agile Project Management (Azanha et al., 2017) 

 

Thought 

The issue, thought, question, or hypothesis that needs to be addressed. 

Analysis 

• Why is this an issue?  

• What was the evolution of the issue?  

• Evaluate. What are the implications of this? 

Solutions 

• Brainstorm all possible solutions and alternatives, listing their pros and cons where applicable. 

• List ideas for improvement. 

*Not all solutions need to be feasible, but may help evolve other solutions. 

Knowledge Plan 

• Outline an implementation strategy. 

• What needs to be done and when. 

• Create a plan of action including timeline for completion and a quantifiable means for knowing the 
issue is closed.  

Tracking 

• Assign a tracking code, category, and/or tags to the item to be easily searchable and to be able to 
link similar thoughts together and look for patterns, connections, cross-solutions. 

Update 

• Provide a dated status update on this reflection. 

• What helped or hindered achieving the completion of the issue? 

• Is a new knowledge plan needed or is this item closed? 
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APPENDIX H: Inclusion/Exclusion Criteria 
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