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Introduction

In my education career, I take on various roles, but for this study, I will be focusing on my

role as a Musical Theatre vocal coach. I aim to explore the significance of formants and

modifying vowels in aiding post-puberty females in learning and mastering their belt

technique. As a musical theatre vocal coach, teaching vowel modification to students

learning high belting is paramount for several reasons. Vowel modification allows singers to

adjust the shape of their vocal tract, optimising resonance and minimising strain, particularly

in the upper register (Sundberg, 1987). By mastering vowel modification techniques,

performers can achieve a consistent and powerful sound while navigating the demanding

vocal demands of musical theatre repertoire (Miller, 2004). This skill not only enhances vocal

quality but also promotes vocal health and longevity, ensuring that students can sustain their

performances over time (Appelman, 1967). As I embark on my journey in this career, I've

observed a recurring challenge among my college students: grappling with the foundational

aspects of the belt technique and understanding how to position their vocal apparatus

correctly to unleash the renowned power and resonance of belting without encountering

strain or voice cracks.

Belting in Musical Theatre

Belting Vocal Technique Overview
To begin our scholarly journey, let's lay down the basics of the belting vocal technique. This

technique is pivotal in contemporary music genres, providing a foundation for understanding

its intricate nature. It is prevalent in contemporary music genres like musical theatre, pop,

rock, and certain strains of jazz (Popeil, 2007; Edwin, 2007; Coffin, 2011; Titze, 2008). It's

known for its robust, chest-dominant sound often associated with heightened emotions or

climactic moments within musical compositions, gaining recognition for delivering powerful

performances across various musical styles (Miller, 2004; Sundberg, 2019).

Defining Belting Technique
Belting is characterised by loudness and heightened vocal exertion (Bevan, 1989). It's often

described as loud, brassy, or akin to yelling (Estill, 1988). Various terms like chest, pop, and

mixed singing have been used interchangeably with belting (LeBorgne, 2001). Vocal styles

in musical theatre can be categorised into legit, mix, and belt-mix (Tucker, 2009). The

absence of consensus on terminology poses challenges for educators in facilitating

discourse and conveying a clear understanding to their students.
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Phonatory Mechanism of Belting
Moving from definitions to mechanisms, let's explore the physiological processes behind

belting. Here, we'll unravel the intricate workings of belting's phonatory mechanism,

shedding light on how it produces its distinctive resonant timbre. Belting in musical theatre is

produced through a unique phonatory mechanism characterised by a narrowing of the

epilaryngeal tube and increased vocal fold mass (Miller, 2019; Appelman, 1967). This

mechanism involves a combination of thyroid tilt, aryepiglottic sphincter constriction, and

increased subglottal pressure, allowing for efficient energy transfer and resonance in the

upper vocal tract (Bozeman, 1993; Stark, 2008). Unlike classical singing, which often

emphasises a balanced registration and a lower laryngeal position, belting requires a higher

laryngeal position and greater muscular engagement, particularly in the thyroarytenoid

muscles (Bozeman, 1993). Additionally, the resonance focus in belting tends to be higher in

the vocal tract, with a greater emphasis on the epilaryngeal and pharyngeal spaces,

contributing to the characteristic bright and powerful sound.

Advocacy and Criticism of Belting
Emerging from the technicalities, let's engage with the broader discourse surrounding

belting. We'll encounter passionate advocates championing its expressive power while also

considering valid critiques regarding its potential risks and limitations. Proponents argue

belting offers singers a powerful means of expressing intense emotions (Gagne, 2012) and

can captivate audiences, especially in musical theatre and contemporary pop music (Tucker,

2017). Critics raise concerns about potential risks such as vocal fatigue or injury, especially

when used excessively (Wright, 2018).

Scholarly discourse reflects varying perspectives (Spivey, 2008), with insights from studies

offering varied perspectives on its definition and characteristics (Miles & Hollien, 1990;

Popeil, 1999; Tucker, 2009). With the advancement of belting pedagogy, several researchers

have provided insights suggesting that healthy belting can indeed be cultivated.

Next, we'll navigate through the nuanced landscape of musical contexts. Here, we'll explore

differing viewpoints on belting's appropriateness, considering cultural influences and artistic

considerations that shape its reception and usage. Opinions differ on the appropriateness of

belting in various musical contexts (Hall, 2007). Some advocate for its use in diverse genres

(Sabino, 2015), while others suggest it should be used sparingly (Bohnert, 2014). Cultural

considerations may also influence its acceptance (Brennan, 2018).
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Chest Belt vs Mix Belt

In vocal performance, discerning the differences between chest belt and mix belt techniques

is essential for singers aiming to refine their abilities and achieve specific tonal objectives.

Chest belt embodies a forceful and authoritative timbre conveying strength and intensity

(Jones, 2018), commonly observed in musical theatre and contemporary pop genres.

Physiologically, chest belt involves the engagement of the thyroarytenoid muscles,

responsible for controlling the vocal fold thickness, and the lower chest muscles, including

the external and internal intercostals, which aid in diaphragmatic support (Miller, 2004). This

engagement results in a lower laryngeal position and a thicker vocal fold mass, producing a

fuller, more resonant sound (Sundberg, 1987).

In contrast, mix belt offers a balanced and versatile sound characterised by clarity and agility

(Roberts, 2017), enabling singers to navigate complex melodies and execute dynamic vocal

embellishments with precision (Roberts, 2017; Johnson, 2019). Physiologically, mix belt

requires coordinated muscle control between the chest voice mechanism and the head voice

mechanism (Miller, 2004). This coordination involves a moderate engagement of the chest

muscles and a higher laryngeal position compared to chest belt, allowing for a more even

distribution of tension across the vocal folds (Miller, 2004). As a result, mix belt maintains the

resonance and warmth of the chest voice while facilitating smoother transitions into the head

voice register, leading to a more seamless vocal production (Peckham, 2005).

Understanding the distinctions between chest belt and mix belt techniques empowers

singers to broaden their vocal range and excel across various musical contexts.

Formants and Vowel Modification in Vocal Performance

Formants in Vocal Performance
Formants, shaped by vocal tract resonances, define a voice's timbre and affect vowel and

consonant sounds (Nelson, 2022; Cook, 2016). Singers skillfully adjust formants by

manipulating the vocal tract's shape, altering vocal resonance and quality (Stokes, 2019). In

belting and classical singing, formants play a crucial role in defining tonal characteristics

(Nelson, 2022; Boberg, 2018).

Formants in Belting Technique
Let's now delve into the specific role of formants in belting technique. Mastering optimal

formant configurations enables singers to achieve acoustically resonant belted sounds
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(Nelson, 2022; Coffin, 2011). Belting, characterised by a brighter, more speech-like acoustic

quality, necessitates adjustments in vowel selection compared to classical singing (Stokes,

2019). In vocal acoustics, F1 and F2 denote the first and second formants, respectively,

crucial for understanding vocal tract resonant frequencies (Miller, 2019; Titze, 2008). F1

represents the frequency of the first resonance peak, influenced by the vocal tract's vertical

length and indicative of vowel height, while F2 reflects the frequency of the second

resonance peak, influenced by horizontal constriction and reflective of vowel frontness or

backness (Sundberg, 1987; Titze, 2008). Belting often favours vowels like [æ], [e], [ɛ], bright

[a], and [Y], impacting either F1, F2, or both. However, certain vowels, including [u], [i], [I],

and [o], pose challenges for high belting due to their closed jaw positions, resulting in a

lowered formant pitch. To optimise formant configurations for high belting, modifications are

necessary, such as altering [i] to [e], [o] to [œ], [I] to [ɛ], and [u] to [Y] (Figure 1). These

adjustments align the vocal tract to enhance desired harmonics, contributing to the belted

sound's distinctiveness (Nelson, 2022).

Formants in Chest and Mix Belt
We'll now investigate how formants shape the distinct qualities of both chest belt and mix

belt techniques. Vowel formants play a crucial role in shaping the timbre and resonance of

vowel sounds, influencing the characteristics of both chest belt and mix belt techniques. In

chest belt, formants contribute to the robust and resonant qualities of the voice, enhancing

the perception of power and intensity. The emphasis on lower frequencies in chest belt

aligns with the natural resonance of the chest cavity, resulting in a fuller and more dominant

sound (Roberts, 2017).

On the other hand, in mix belt, formants are manipulated to achieve a balanced blend of

chest and head resonance, creating a versatile and agile vocal quality. By adjusting formants

to optimise the combination of chest and head voice frequencies, mix belt technique

achieves clarity and flexibility across the vocal range, allowing for smooth transitions

between registers without compromising tonal quality (Smith, 2020). Thus, while formants

contribute to the distinctiveness of both chest belt and mix belt techniques, their

manipulation serves different purposes in shaping the tonal characteristics of each

approach.
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Vowel Modification in Vocal Performance
Shifting our focus from formants, we'll now examine the intricate mechanics of vowel

modification and its impact on overall vocal performance. Vocal performance, especially in

the context of singing, is deeply influenced by the intricate mechanics of vowel production

and modification (Nelson, 2022). Understanding these nuances is crucial for vocalists

seeking to refine their technique and optimise their sound quality (Stokes, 2019).

Articulation and Resonance

Vowels are articulated with minimal obstruction in the vocal tract, allowing for a free flow of

air without constriction (Popeil, 2007). The resonating spaces above the glottis, including the

oral, labial, and nasal cavities, shape the timbre and quality of vowels (Edwin, 2007). The

strategic positioning of the tongue within the oral cavity is a cornerstone of vocal technique,

influencing not only the resonating cavities but also the unique acoustic qualities of each

vowel sound (Gebhardt, 2016; Winnie, 2014).

Impact on Belting Technique

This intricate movement between tongue placement and vocal resonance is fundamental to

the art of belting. Delving deeper, this manipulation of tongue position not only shapes the

resonating cavities but also affects formants, those concentrated frequency bands that

define the timbre of a voice (Nelson, 2022; Cook, 2016). By understanding how subtle

adjustments in tongue placement influence formant frequencies, vocalists can unlock new

dimensions of expressiveness in their performances, achieving resonant and powerful vocal

delivery that captivates audiences across musical genres. Spectrograms provide valuable

insights into the acoustic energy and formant patterns of vowels, aiding in the analysis of

vocal production (Dawe, 2018). Formants, represented as dark bands, highlight frequency

ranges that contribute to vowel identification and differentiation (Nelson, 2022).

Understanding formant dynamics and spectral characteristics enhances vocal control and

resonance management (Gebhardt, 2016).

Techniques and Challenges

In vocal performance, sustaining notes on vowel sounds optimise resonance and acoustical

energy (Popeil, 2007). Singers must prioritise vowel clarity over consonant articulation to

ensure efficient resonance and vocal projection (Edwin, 2007). Moreover, integrating text

into vocal training enables singers to practise vowel variations in different linguistic contexts,

promoting versatility and expressive delivery (Kayes, 2014). Certain vowel sounds pose

challenges for singers, such as the [i] sound in "meet," which requires careful management

of vocal tract openness and resonance (Leborgne & Rosenberg, 2019).
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Conclusion of Vowel Modification
With our exploration of vowel modification complete, let's now synthesise our findings and

draw conclusions regarding its significance in vocal performance. Vowel modification serves

as a vital tool for achieving balanced resonance, smooth registration, and dynamic control in

vocal performance (Gebhardt, 2016). By aligning acoustical principles with artistic

expression, singers can enhance their vocal clarity, projection, and emotional delivery

(Popeil, 2007). Embracing natural resonance adjustments through vowel modification

facilitates vocal health and artistic freedom (Edwin, 2007). Recent studies by Chen et al.

(2023) have explored the neural mechanisms underlying vowel perception and production in

singers. In essence, an understanding of vowel acoustics and modification empowers

singers to unlock their full vocal potential. By integrating technical proficiency with expressive

interpretation, vocalists can cultivate a resonant, compelling sound that captivates audiences

and enriches musical performances.

Limitations
Despite the valuable insights provided by existing research on formants and vowel

production, several limitations hinder our comprehensive understanding of these

phenomena. One notable limitation is the predominantly descriptive nature of much of the

existing literature. While studies have identified correlations between vocal tract

configurations and acoustic outcomes, there remains a lack of understanding regarding the

underlying physiological mechanisms driving these relationships (Story et al., 2017).

The generalisability of findings across different vocal contexts and populations presents

another challenge. Much of the existing research has focused on trained singers or speakers

of specific languages, potentially overlooking the variability in vocal production techniques

and perceptual preferences observed in diverse cultural or clinical settings (Patel & Wong,

2019). Conducting cross-cultural or longitudinal studies could address this limitation and

provide a more comprehensive understanding of vocal acoustics and perception.

Moving forward, there are several promising areas for further research in the field of vocal

acoustics. Longitudinal studies tracking vocal function and performance outcomes in singers

who engage in belting or other high-intensity vocal styles could shed light on the long-term

effects of intensive vowel modification techniques on vocal health and longevity (Titze &

Verdolini Abbott, 2012). Exploring the intersection of vocal acoustics with other domains

such as emotion expression or social perception holds potential for advancing our

understanding of vocal communication (Banse & Scherer, 1996). Lastly, leveraging

advances in technology such as machine learning or virtual reality simulation could enable

researchers to analyse large datasets of vocal recordings or simulate vocal tract
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configurations in real-time, opening new avenues for research into vocal production and

perception (Kim et al., 2020).

Strategy

Developing a Targeted Belting Technique Strategy
To facilitate effective and safe belting techniques among college students, a targeted

approach involving practical application and tailored vocal exercises is essential. Drawing

from research on vowel modification and formant optimization (Nelson, 2022), the strategy

begins with the design of practical exercises specifically tailored to belting.

Warm Up
Firstly, warm-up exercises are crucial to prepare the vocal apparatus for belting. These

warm-ups should encompass breath support, vocal relaxation, and resonance exercises to

ensure the vocal folds are adequately prepared for the demands of belting (Popeil, 2007).

Examples of such exercises are included in the Lesson Plan in the appendix.

Next, the focus shifts to vowel clarity and resonance. Students engage in exercises aimed at

sustaining vowel sounds across their vocal range while modifying vowels as needed for

belting. This includes practising forward resonance placement and experimenting with vowel

modifications such as altering [i] to [e], [o] to [œ], [I] to [ɛ], and [u] to [Y] to optimise formant

configurations (Hall, 2007; Nelson, 2022).

Integration of Formant Modification Drills
Furthermore, formant modification drills are integrated into the curriculum, allowing students

to refine their technique systematically. Through guided exercises, students learn to

manipulate their vocal tract to enhance desired harmonics, contributing to the bright,

speech-like quality characteristic of belting (Nelson, 2022).

Application To Repertoire
These exercises are seamlessly integrated with repertoire relevant to belting, such as

selections from musical theatre known for demanding belting passages. By applying the

techniques learned in exercises to their performance repertoire, students reinforce practical

application and develop a deeper understanding of how vowel modification and formant

optimization translate into performance (Gebhardt, 2016).
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Individualised Instruction
Individualised instruction plays a pivotal role in the strategy, with instructors offering

personalised feedback and guidance tailored to each student's vocal needs and goals. This

individual attention allows students to address specific challenges in their belting technique

and receive targeted support for improvement (Popeil, 2007). Examples of individualised

instructions can be found in the Lesson Plan in the appendix.

Strategy Conclusion
The strategy I've laid out for nurturing proficient and secure belting techniques in college

students revolves around a holistic approach that blends practical exercises with

personalised instruction. This plan draws heavily on insights gleaned from scholarly

research, particularly in the domains of vowel modification and formant optimization (Nelson,

2022). Complementing these insights are meticulously crafted warm-up routines that

prioritise breath support and vocal ease, as detailed by Popeil (2007). Through consistent

practice in vowel clarity, resonance refinement, and formant manipulation, students gain a

nuanced understanding of belting technique, which is further reinforced by the integration of

relevant musical theatre repertoire. Additionally, the provision of individualised mentorship

ensures that each student receives tailored feedback and support to address specific

challenges and refine their belting skills further, as emphasised by Hall (2007). By embracing

this comprehensive approach, students not only enhance their technical proficiency but also

elevate their artistic expression, thereby enhancing their ability to deliver captivating

performances in the industry of musical theatre.

Critical Reflection

Reflective Models: Gibbs and Gayes
In this critical reflection, I am actively engaging with both the Gibbs (Gibbs, 1988) and Gayes

(Gayes, 2014) reflective models to deepen my understanding of my research and enhance

professional development. The selection of these models is underpinned by a thoughtful

assessment of their respective strengths and alignment with my teaching philosophy. Having

previously employed the Gibbs model during my PGCE studies, I recognised its utility in

providing a structured framework for reflection (Hussain & Sultan, 2010). Its cyclical process

facilitated a comprehensive exploration of teaching experiences, guiding me through stages

of description, feelings, evaluation, analysis, conclusion, and action planning (Moon, 1999).

However, my experience also revealed a potential limitation: the Gibbs model's tendency to
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foster a critical lens, emphasising areas for improvement over acknowledging strengths

(Rolfe et al., 2010). As an educator who values positivity and encouragement in teaching,

often being described as ‘aggressively positive’, I recognise the importance of maintaining a

balanced perspective while still keeping students motivated with improved self-esteem.

Hence, I am incorporating Gayes' reflective model into my practice, attracted to its emphasis

on positive reinforcement and celebration of successes (Gaye, 2014). By integrating both

models, I aim to cultivate a reflective practice that embraces both constructive criticism and

affirmations of achievement, fostering a growth mindset essential for continual professional

growth and enhancement (Johns, 2017).

Research Journey
In conducting my research, my aim was to explore diverse pedagogical strategies and

approaches that could enhance the proficiency of my college students in achieving success

with their belt vocals, particularly in anticipation of university auditions and their upcoming

production of "Six." As a teacher in the early stages of my career, my professional training

has been limited. My background in vocal instruction is primarily self-taught, with occasional

guidance from lecturers during my college and university studies. Consequently, I embarked

on this research with a relatively blank canvas, possessing minimal prior knowledge or

preconceptions in this domain.

Initially, I embarked on a broad exploration of pedagogical approaches for teaching belting.

However, as my investigation progressed, I found myself increasingly drawn to the intricate

mechanics of the larynx and the concept of formants—an entirely novel term for me.

Specifically, I found certain resources and literature such as Popeil (2007), Edwin (2007) and

Miller (2004) instrumental in refining my focus on the role of formants and vowel shaping in

aiding students' mastery and refinement of their belt vocals.

Personal Journey
Throughout the course of my research journey, I encountered a spectrum of emotions and

experiences. Much of the time, I grappled with feelings of overwhelm and imposter

syndrome, particularly when delving into the more scientifically oriented aspects of the

subject matter. My experience with ASD contributed to heightened anxiety, particularly

concerning potential misinterpretations of assignments and tasks stemming from

communication challenges. Given my personal experience with various diagnosed

conditions and neurodiversity, such challenges are not unfamiliar to me; rather, they are

recurrent themes in many aspects of my life. However, drawing upon my familiarity with

navigating and addressing such emotions, I was able to confront and manage these feelings

with a degree of resilience. Amidst these challenges, there were also moments of clarity and
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revelation—those "aha" moments—that served as powerful motivators and bolstered my

confidence. These instances of insight not only energised me but also facilitated subsequent

research endeavours, rendering them less daunting and more approachable.

Reflection on Research
In reflecting on my research journey through the lens of Gibbs' model, I engage in a critical

evaluation of my strategies and decisions as a Musical Theatre vocal coach. Delving into the

intricacies of belting technique, I encounter a spectrum of perspectives regarding its emotive

expression and potential risks (Popeil, 2007; Edwin, 2007; Miller, 1996), shedding light on

the ongoing scholarly debates surrounding its definition and characteristics (Spivey, 2008;

Miles & Hollien, 1990; Bevan, 1989). Transitioning to the exploration of formants and vowel

modification, conflicting viewpoints emerge concerning their influence on vocal quality and

health (Sundberg, 2008; Titze, 2008). Nonetheless, promising avenues for enhancing vocal

clarity and resonance through strategic modification and optimization are revealed (Nelson,

2022). As I integrate these findings into my instructional approach, I tailor practical exercises

to address the nuances of belting while prioritising vocal health and well-being (Popeil, 2007;

Hall, 2007). This strategy, distinguished by its thoughtful design, seamlessly blends

theoretical insights with hands-on practice, starting with fundamental warm-up exercises to

prepare students for the demands of belting (Popeil, 2007). As students progress, the focus

shifts towards mastering vowel modification and formant optimization, crucial elements in

developing a powerful belting technique (Hall, 2007; Nelson, 2022). By incorporating these

techniques into relevant musical repertoire, students not only acquire theoretical knowledge

but also apply it in practical settings, enhancing their understanding (Gebhardt, 2016). What

sets this approach apart is its personalised nature—each student receives tailored feedback

and guidance to address their unique vocal challenges (Popeil, 2007). This student-centred

approach not only recognises the diverse needs of learners but also cultivates a supportive

environment for growth and improvement. In essence, the strategy strikes a harmonious

balance between theory and practice, providing college students with an effective and safe

pathway to develop their belting skills.

Acknowledging Achievements
In applying Gaye's reflective model, I find particular value in the aspect of acknowledging

achievements. Through my research, I have significantly enhanced my teaching skills,

particularly evident in the recent production of 'Six' where several of the Queens faced

challenges with belting on higher notes. Drawing from insights gained, I implemented

targeted warm-ups and vowel modifications, resulting in a noteworthy improvement. On the

night of the performance, all Queens successfully executed their high notes without
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encountering voice cracks or pitch inconsistencies. This marked a notable advancement

from the beginning of the academic year when belting proficiency was limited as none of

them could attempt it, except for the student who played Catheryn of Aragon, who struggled

with constant voice cracks. Despite being early in my career and this being my first

production involvement, the positive feedback received from colleagues and parents

underscores the impact of my instructional support on student progress and performance

outcomes.

Areas for Improvement
While I readily acknowledge my achievements, it is imperative for me to identify areas

necessitating improvement to enhance my research skills, teaching efficacy, and overall

professional growth. One prominent aspect for enhancement is more effective planning,

particularly concerning time management. Balancing responsibilities as a further education

teacher across various roles, alongside commitments as a peripatetic singing instructor and

personal musical endeavours, has highlighted deficiencies in time allocation for research

and writing. I typically defer university-related tasks to school holidays, resulting in a lack of

downtime. To address this, I plan to integrate dedicated study periods into my weekly

schedule, despite anticipated challenges due to executive dysfunction issues. Nonetheless,

with disciplined effort, I am confident in incorporating this adjustment. Another critical area

for development is exercising greater scrutiny in source evaluation. While I believe my

current practices suffice for this module, I recognise the need for a more thorough

examination of peer-reviewed sources and scrutinising references to ensure credibility and

legitimacy.

Considering the identified areas for enhancement and my aspirations for career

advancement, I will present a comprehensive professional development plan in the

appendix. This plan outlines my intentions for the next five years, aimed at honing my skills

and expertise to excel as a music and singing teacher.
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