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Introduction 

I am a vocal instructor with a Western classical (classical) trained background.  For the 

past 20 years, I have taught female students aged 7-12 years, continuing to appreciate Western 

Classical music.  However, I noticed many of my students would be singing popular repertoire 

imitating the belt tones from contemporary artists.  My teaching value is to inspire students to 

confidently express their unique voice in music that connects to them personally.  Even though 

my past exposure is from a paradigm of classical pedagogy, through this paper I challenge 

myself to explore the element of belting in Contemporary Commercial Music (CCM) (Lovetri and 

Weekly, 2003).  Belting, an outgrowth of energized speech (Spivey, 2008), has become an 

accepted standard in contemporary pop music (Lebowitz and Baken, 2011) and a frequent 

challenge I see in my students.  Belting is a potential health concern as misuse of the vocal 

instrument can contribute to the development of vocal nodules which grows in the vocal folds 

(Mudd and Noelke, 2018).  This is a result of frictional trauma between the folds through 

inappropriate use of the voice (Kiliç et al, 2004).  Thus, developing the knowledge of exercises 

and approach to belting with a healthy approach is deemed necessary in my practice as a vocal 

teacher.  The purpose of this paper is to investigate the mechanisms required to guide students 

to belt safely for vocal health.  This paper further clarifies the definition of belting in the Estill 

Voice Method (EVM) and compares the recipe with other scientific and pedagogical literature to 

conclude on an appropriate strategy for teaching CCM to females in this age group.  A reflection 

from the review of literature materials will be conducted to conclude on a strategy of how the 

belt recipe in EVM can be used for female ages 7-12 learners.   

Belt Recipe  

The EVM method was chosen based on its healthy development of vocal skills based on 

scientific understanding and isolating specific structures in the vocal mechanisms (Appendix C).  

EVM has been used in clinical settings (Lombard and Steinhauer, 2007) and in voice therapy 

(Tellis, 2018), supporting it is a healthy vocal method choice.  EVM defines the belt quality with 

the figure options outlined in Figure 1.  The following discussion will analyze the EVM figures 

and compare them to other pedagogues and scientific literature to conclude how the figure can 

be used for age 7-12 female learners.    
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Figure 1: Belt receipt from p.67 Estill et al, 2019.  Definitions for the terms and abbreviations are 

included in Appendix A.  

True Vocal Folds (TVF) and True Vocal Folds Body Cover  

Several studies concluded belting has high subglottal pressure (Sundberg and Thalén, 

2015) and more glottal adductive forces (Stathopoulos and Sapienza, 1993).  This is consistent 

with the findings of Estill and associates (1983).  Subglottal pressure is defined as an important 

force in vowel production and is a primary variable in vocal intensity in both Western Classical 

and CCM (Fant, 1982; Björkner, 2008).  The higher subglottal pressure causes the TVFs to 

close together more firmly (Herbst et al, 2015).  This scientific literature supports Estill’s figure in 

encouraging a glottal onset, which increases the subglottal pressure, with the TVFs (Estill, et al, 

2019).  This higher pressure pushes the TFVs more firmly together (Herbst et al, 2015).  In the 

untrained voice, incomplete glottal closure is commonly seen in females (Södersten, Hertegård 

and Hammarberg, 1995) and children (Patel, et al, 2012).  TVFs in children are thinner due to 

the underdeveloped layer of superficial lamina propria (SLP) which is not seen until age 12 

(Hartnick, Rehbar and Prasad, 2005).  The less developed SLP reduces control of the TVF.  In 

addition, there are elastin and collagen groupings in the TVFs of children which can clump 

inconsistently thus impacting the seal of the glottis (Nita et al, 2009).  These characteristics 

contribute to the common breathy tone in the untrained children's voice (Nita et al, 2009). 

Using Schon’s Reflective Practice Model (1983), the reflection on action made me aware 

of the reasoning behind the breathy timbre I often hear in my students – the TVFs were not 

completely closed.  My action point to take away from this is the application of glottal onset 

exercises outlined by Estill (2019).  However, I am cautious to balance the exercises without 

overloading the body.  In addition, frequent hydration will be beneficial as it can promote optimal 
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biomechanical balance for efficient vocal fold oscillation during phonation (Tanner et al, 2007).   

In addition, females are more prone to vocal fatigue more often than males (Russell, Oates, and 

Greenwood, 1998).  Singing warmups have been seen to prevent or delay vocal fatigue 

(Milbrath and Solomon, 2003).  Warmup exercises focusing on a descending melodic pattern, 

singing softly as possible and singing various pitches and volumes and vowels are seen to be 

effective in reducing vocal fatigue (Elliot, Sundberg and Gramming, 1995).   

False Vocal Folds 

False vocal folds are assigned a retracted state in the Estill figure (Appendix A).  This 

outward open position of the false vocal folds allows for TVFs to vibrate more freely (Zheng et 

al, 2009).  According to Zenker and Zenker (1960), belting is associated with a widening of the 

glottis.  A retracted false vocal fold describes this widening as found by Estill and colleagues 

(Yanagisawa et al., 1989).  The retracted state opens up the laryngeal space therefore allowing 

for increased space in the larynx for enhanced richness and depth of sound (Agarwal, Scherer 

and Hollien, 2003).  The larger resonant cavity favors the lower frequencies and result in a 

warmer tone (Titze, Worley and Story, 2011).  It is important to note over-retract as it can result 

in tension and strain in the larynx. Children’s false vocal folds are more pliable and less dense 

(Boudoux, 2009).  This allows for easier adjustments of the vocal tract and leads to a wider 

range of pitch (Schneider et al, 2010).  However, due to the pliability resonance and richness 

are impacted and may be lighter and lack the depth heard in adults (Fiadjoe et al, 2019).  There 

is limited research on the false vocal folds (Agarwal, Scherer and Hollien, 2003), but based on 

the above understandings, I need to be mindful of not demanding a more resonant depth in my 

students, understanding the false vocal folds have different tissue compositions.  I can refer to 

other figures such as the jaw and lips oral cavity to be adjusted to help achieve greater 

resonance and depth if required.    

Thyroid Cartilage   

The thyroid cartilage in children is less developed in the age group focused in this paper 

(Appendix E).  The muscles coordinating the angle change from any position may not be fully 

developed (Glickson et al, 2017).  This is further supported by Sapienza, Ruddy and Baker 

(2004) where no vertical laryngeal prominence was seen in the thyroid cartilage until age 10-14.  

The undefined change of angle in the thyroid cartilage in age 7-12 learners’ results in this figure 

not being applicable to all singers in this learning grouping for the purpose of belting.    
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Cricoid Cartilage  

Since Estill’s initial research (1983) of the cricoid cartilage, more recent studies 

presented (Appendix F) have concluded the cricoid cartilage does not move for the purpose of 

belting as it does not contain muscles (Mathews and Jain, 2023).  For this reason, this figure is 

not applicable for the purpose of this paper.   

Aryepiglottic Sphincter     

Both twang and belting voice quality in EVM includes the narrowing of the aryepiglottic 

sphincter (AES) (Estill et al., 2019).  For this discussion, research on the twang quality will also 

be referenced in understanding the AES narrowing in the EVM belt recipe.  Although specific 

studies on the narrow AES in belting might not be widely published as standalone research, the 

broader literature in vocal pedagogy (Miller, 1996; Estill et al., 2019), acoustic analysis (Sataloff, 

2017), and voice science (Sundberg and Thalén, 2010) provides valuable insights of how AES 

adjustment influences vocal production in belting.  Estill observed the AES narrows in belting 

(Yanagisawa, Estill, Kmucha, and Leder, 1989) while others have observed a reduction in the 

pharyngeal area (Perta, Bae, and Obert, 2021).  When the narrowing of the AES occurs, there 

is greater subglottic pressure as a result of the TFVs staying closed for a longer period of time 

compared to an open AES (Lott, 2014; Estill et al., 2019).  Titze and associates (2003) 

confirmed in a twang study that the true vocal folds have an increased closure period and 

observed a narrowing of the pharyngeal area.  Source analysis of the fundamentals also 

revealed a higher degree of true vocal fold closure in twang (Sundberg and Thalén, 2010).   

In children, the AES may be relatively larger in proportion to the rest of the larynx 

compared to adults (Orenstein, 2006).  The larger AES increases the overall size of the airway 

above the vocal folds resulting in a more resonant space.  In addition, the position of the larynx 

is higher in children and impacts the positioning of the AES resulting in it not closing properly 

(Sapienza, Ruddy and Baker, 2004; Westhorpe, 1987).  This in turn will impact airflow and may 

cause force on the vocal folds leading to vocal fatigue (Orenstein, 2006).  Thus, when teaching 

children this figure I have added extra precaution to not over use the AES as it is prone to 

problems if worked too hard in singing (Trollinger, 2005).    

Larynx 

A raised larynx in a belt voice is agreed by EVM, scientists and pedagogues (Estill, 

1988; Sunderg, Gramming and Lovetri, 1993; Saldias et al, 2019).  Titze (2007) and McCoy 

(2007) acknowledges this feature is advantageous as all formant frequency increases in 
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resonance when the vocal tract is shortened as in the case of the raised larynx.  McCoy (2007) 

argues the larynx is not in the raised position but rather neutral location.  This neutral position 

combined with the speech-like quality of singing allows the belt quality to be natural and unique 

to each singer’s voice (White, 2011).  Regardless of the raised larynx or neutral larynx, 

compared to classical singing the vocal tract is shorter elevating the acoustic signals (White, 

2011).  This contributes to the brassy quality some describe belting (Estill, et al, 2019).         

Although some suggest vocal ligament is unidentifiable in children’s larynxes until the 

age of 8 years old (Hirano, 1981); we know this is not true since children under the age of 8 can 

create sound with their voice box.  The size of the larynx is smaller hence the volume on a belt 

tone may be limited by the size of the current larynx (Williams, 2013).  The size of the larynx 

grows in size dependent on the age (Glikson et al, 2017).  It is important to note children’s 

larynx are positioned higher than in adults ( Holzki et al, 2018).  The natural higher position of 

children lends itself to shorter vocal folds; the belt recipe of an even higher larynx will further 

shorten the vocal fold (Sapienza et al, 2004).  It is important to be aware that too high of a 

larynx will result in overly tight vocal folds which are difficult to fully close since they are more 

rigid.  This can be heard through with a breathier tone.  Furthermore, it is cautioned the raised 

larynx can crowd the hyoid bone, tongue, and jaw (Titze, 2007).  Thus, for children a sensitive 

approach to belting needs to be conducted to ensure a healthy development of the voice without 

overuse and development of nodules (Karali et al, 2022).  Adjustment to this figure for young 

learners may be such that minimal alterations are required for a high larynx since children have 

a naturally high larynx.  If movement is to be done, only a small amount should be raised to 

prevent crowding and incomplete closure of the vocal folds.    

Tongue  

EVM and other researchers agree a higher and more forward tongue position than 

classical singing is promoted in belting (Estill, 1988; Balog, 2005; Burdick, 2015).  A higher 

tongue position will increase the second formants (Lee, Shaiman, and Weismer 2016) which 

belting requires.  For belting higher second formants, the tongue is to be more forward and the 

lips to be less rounded (Lee, Shaiman, and Weismer 2016).  The high and forward tongue will 

result in a higher larynx (Hosbach-Cannon et al, 2020) which is also part of the EVM belt recipe.  

In children, the tongue is proportionally larger compared to the oral cavity than in adults 

(Di Cicco, et al., 2021).  With changes of oral and facial structural changes, the tongue’s shape 

will change (Di Cicco, et al., 2021); hence I need to be mindful that tongue control may fluctuate 

based on the growing structural changes in students.  The tongue is the main articulator in 
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singing (Miller and Schutte, 2019), with a larger tongue it is more challenging to articulate 

certain consonants and vowels clearly.  In addition, this will impact the clarity of lyrics in singing 

(miller and Schutte, 2019).  Furthermore, a larger tongue occupies more space in the oral cavity 

and reduces the available space for resonance (Hiiemae and Palmer, 2003). This will result in a 

dampening of the higher frequencies which are favored in belting.  The larger tongue will 

enhance the warmer qualities of tone rather than the brightness often associated with belting.  A 

high tongue position as described in this figure is possible for the researched age group; 

however, adjustments to the jaw may need to be made to accommodate the smaller space in 

the oral cavity.   

Velum   

The velum is the gateway to the nasal cavity and is capable of a range of motions 

(Seikel, Drumright, and Hudock, 2023).  When the velum is raised, the passage to the nasal 

cavity is closed.  The Estill figure in the belt promotes a high velum, focusing the sound to flow 

through the mouth only (Estill et al., 2019).  This is agreed by some researchers as the nasal 

cavity has the effect of dampening the sound and reducing general amplitude therefore 

decreasing upper formant activity (Yanagisawa, Kmucha and Estill, 1990; Wolfe, Garnier and 

Smith, 2009).  Thus, a high velum with minimal participation of the nasal cavity is preferred in 

belting.  Contrastingly, some studies conclude nasality induces acoustic strength (McIver and 

Miller, 1996).  It is important to emphasize majority of the studies reviewed are primarily focused 

on Western classical singing with the perception nasality is detrimental to the voice quality 

(McCoy, 2007); however, the usage of the microphone in CCM has challenged this approach 

(Lockheart, 2003).  Sound amplification systems allow a singer to develop timbres that not only 

depend on the sound acoustics of the room (Lockheart, 2023).   

In children, the velum is relatively larger and thicker in portion to the oral cavity 

compared to adults (Kotlarek et al., 2019).  In addition, the velum is higher in the mouth 

(Kotlarek et al., 2019).  This results in an extra bright tone but does limit the lower resonance of 

the voice.  I have taken this information and reduced repertoire choices with lower ranges for 

young learners in developing belt.  From this research, the chosen strategy is to still focus on a 

high velum for belting; however, only a slight raise of the velum will be needed as children 

already have a naturally higher velum.      
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Jaw and Lips 

A megaphone mouth shape is the suggested starting point for belting (Bozeman, 2022, 

Estill, 1992).  Research by Titze, Worley and Story (2011) have shown the megaphone mouth 

shape allows for the first formant to be high.  Combining the figures of a raised larynx, lip 

spreading east and west can raise the first formant high in belting (Titze, Worley and Story, 

2011).  While other researchers define the megaphone mouth shape as having a long-dropped 

jaw (Titze, 2011; Sundberg, Thalén and Popeil, 2012), Estill describes in the belt recipe for a 

mid-jaw opening (Estill et al., 2019).  EVM argues a big open jaw can lead to unnecessary 

tension and strain.  The focus is on efficient vocal fold closure and other figures combined to 

support the belt tone (Estill et al., 2019).  

Children’s lower jaw tends to be more rounded in shape than adults to accommodate 

smaller primary teeth (Alshammari et al, 2022.  Children aged 6-10 have shown a gradual 

increase in vertical jaw displacement and by age 10 chewing trajectories were seen to be similar 

to adults, which can infer the motions can resemble those of adults (Almotairy et al, 2018).  

Given the understanding children have a larger tongue (Di Cicco et al., 2021), a slightly further 

dropped jaw than Estill described will be preferred in belting to allow for a larger resonant space.   

The recipe for the lips is to be in mid position in EVM (Estill et al, 2019).  This condition 

allows for no further adjustments to the vocal folds as influenced by the lips.  Saldias and 

colleagues (2019) did find wider lips are see in belt singers; however, the measurement was 

from the distance between the lower and upper lip which differs than Estill’s discussion of the 

shape of the lips.  The lips of children are often less distinct than in adults (Sharma, Arora and 

Valiathan, 2014).  Through maturity the lips become fuller and facial features become more 

defined and the jaw elongates (Arora and Valiathan, 2014).  Since the EVM recipe calls for mid 

shape of lips where the lips are not actively manipulating the vocal tract, less pronounced lips in 

children should not significantly impact the belt approach.     

Head, Neck and Torso 

An engaged head, neck, and torso position is part of the belt recipe.  With the skeletal 

structures of these parts anchored the smaller muscles involved in the other figures is deemed 

to be easier with a stable external frame (Estill et al., 2019).  The anchored position of the Estill 

figures relates to research on postural alignment discussed in pedagogical literature and 

studies.   EVM does not explicitly focus on breathing; however indirectly through the anchored 

head, neck, and torso breathing is addressed through the alignment of the body.  Components 
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of the torso including bones and muscles of the back, chest, shoulders, lungs, and abdominal 

muscle are involved in the process of breathing (Miller, 2002). 

There is minimal research on the impact of head and neck engagement in singing.  

Continued review of literature discovered research by Turner and Kenny (2010) who supported 

torso movement in CCM.  There were more toros movement detected on the peak notes than 

on quiet lower pitch notes.  Although the research was not directly on belt tones, it can be 

interpreted belt notes will be more related to the described peak notes in the research.  

Similarly, Brander and colleagues (2020) detected torso movement with research on a classical 

singer.  Thus, these research supports Estill’s anchor engagement of the torso in the belt recipe.   

The body of young learners are still developing and torso muscles may not have the 

same strength and endurance as adults.  Dejanovic and colleagues (2012) showed the stamina 

of the torso in age 10 was more than those of age 7 in females.  In addition, the torso size is 

smaller in children (Dejanovic, Harvey and McGill, 2012).  This will impact singing as children 

have less stamina and require more frequent breaks when engaging the torso.  Additional 

physical exercises can be done with the torso to strengthen the developing muscles to assist in 

anchoring for belt tone.  While there continues to be a gap in current research on the 

engagement of the head and neck in singing, a similar strategy to torso development can be 

assumed.     
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Strategies  

Based on the literature reviewed, Table 1 summarizes the strategies for each of the 

EVM figures in the belt recipe for female learners aged 7-12.   

 

Table 1: Modifications of EVM belt recipe for female learners aged 7-12 

Reflection 

The reflective model that immediately connected with me is Schon’s Reflective Practice 

Model (1983) encompassing the concepts of reflection-in-action and reflection-on-action.  This 

model encourages teachers to reflect on their practice during the act of teaching (reflection-in-

action) and aftermath (reflection-on-action) (Edwards and Huntley, 2013).  Reflection-in-action is 

when an individual thinks, reassess and modifies the approach in real time to achieve a better 

outcome (Edwards and Huntley, 2013; Schon, 1983).  When an individual does an introspection 

and critical evaluation after an event reflection-on-action takes place (Edwards and Huntley, 

2013).  Upon reading more about this model I gained awareness and appreciation of the role of 

the unconscious proficiency that I execute while teaching, also known as knowing-in-action 

(Schon, 1983).     
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One of the important lessons I took from teaching the EVM figures is to avoid 

overloading students with the new knowledge I have learned.  After researching the thirteen 

figures and seeing the benefits of how they can assist students with belting, I was tempted to 

tackle all figures in the next lesson with students.  Through my reading I was reminded a 

teacher is the filter of knowledge (Keys, 2007) and it is my responsibility as a teacher to capture 

the essential information (Munby, Russell, and Martin, 2001) to guide the students to be 

successful in their intended goal at the precise moment.  As a vocal teacher, the information I 

learn heavily impacts the curriculum and pathway of learning for the student (Keys, 2007).  

However, cognitive load theory suggests there is limited capacity in the working memory 

(Sweller, Merrienboer and Paas, 2019).  Presentation of information in small digestible chunks 

can allow learners to process and retain the information (Skulmowski and Xu, 2022).   

Through the initial week of this learning journey, the majority of my lessons were carried out with 

knowing-in-action.  I depended largely on my instincts to guide the strategies of how to interact 

and continue the lessons.  Upon reading about Hollingsworth and Clarke (2017) and the 

significance of video as a tool for focusing on teacher self-reflection, I intend to conduct a 

detailed analysis of a recorded lesson to gain deeper insights as to my current level of 

reflection-in-action (Appendix B).  From reflection-on-action of my teaching, I notice there are 

minimal moments of silence in my teaching.  This is powerful information informing me that I did 

not take a moment to reflect-in-action during this lesson.  Silence can be an indication of 

reflection-in-action occurrence (Andrade et al., 2019); in addition, engaging in reflective 

questions with the student can also be helpful (Hattie and Donoghue, 2016).   As the EVM 

figures are a rather new concept for me to apply to my teaching, the review of the literature 

supports the importance of engaging in intentional reflection-in-action moments (Korthagen and 

Nuijten, 2022).  I have placed sticky note reminders in my teaching area to pause and conduct 

reflection-in-action.  Upon collecting data on my recorded video of lesson teaching I will have 

further insights as to how I can more actively include reflection-in-action in my lessons.       

When conducting reflection-on-action, I now recognize my background as a violinist 

heavily impacted my strategies for coaching how the posture for students to enhance head, 

neck, and torso energy for vocal students.  When a student was locked in the body and unable 

to engage with the torso, I defaulted to exercises from violin pedagogue Paul Rolland’s bilateral 

motion (Kim and Fairbanks, 2024).  Even though Rolland’s bilateral motion focused more 

horizontally left and right, the motion engaged the body in an external pendulum swing, which 

then moved to a forward and backward motion.  Then the final step of engaging a sense of 

internal engagement for the torso, neck, and head.  My response during the lesson was also a 
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reflection-in-action, I was puzzled how to help my student’s posture when working on the neck, 

head, and torso EVM figure (reflecting on the phenomenon).  My experimentation was using 

Rolland’s bilateral motion methods to engage in total body action in a relaxed manner.  I now 

recognize this experimentation serves to generate both a new understanding of the EVM figure 

for me and changes the situation to result in a positive outcome (Schon, 1983).  The action of 

linking my existing knowledge (Rolland’s bilateral motion) and the new idea (EVM figure) is a 

widely accepted approach to conceptual learning (Scott, Mortimer, and Ametller, 2011).  

Appendix B will address my intended focus on going forward with these new reflective thoughts 

while Appendix D addresses my reflection on learning the EVM figures.       

Conclusion 

A review of literature suggests several researchers supporting the EVM figures in the 

belt recipe.  A glottal onset of the true vocal folds with thick body cover, retracted false vocal 

folds, vertical thyroid, narrow AES, high larynx, tongue and velum, mid open jaw, mid position of 

lips, and anchored head, neck, and torso.  There is a controversial debate as to the tilt of the 

cricoid cartilage.  Nonetheless, this belt recipe can be adaptable for age 7-12 female learners 

(Table 1).  With the understanding the voice box is in the developmental stages, appropriate 

precautions can train the young voice to belt with a healthy approach.  A personal development 

plan (Appendix B) summarizes the next action for me as a practitioner based on the research of 

this paper.        
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Appendix A: Definition of the Voice Production Structures and Options 

 

There are three voice production structures defined in the Estill Voice Method (EVM): larynx 

structures, vocal tract structures and support structures.  The EVM teaches 13 figures for voice 

control, through different combinations of the figures six voice qualities are produced (Estill, et 

al., 2019).  Below is a rudimentary introduction to the 13 figures.  Information is based on the 

Estill Voice Training Workbook one and two.     

 

Larynx Structures  

 

Figure #1: True Vocal Folds (TVF) 

Anatomy and Physiology  

True vocal folds are muscle tissue located in the larynx which open and close in singing.  

The tension and length can be adjusted.  The space between the true vocal folds is the glottis.  

The front of each vocal fold is attached to the thyroid cartilage and the back is attached to the 

arytenoid cartilages (Sundberg, 1977).  The true vocal folds protect the lungs by preventing 

unwanted items entering the lungs (Sundberg, 1977); thus, the folds are closed when 

swallowing.  As Sundberg (1977) describes in singing, true vocal folds play a role in sound 

production.  During exhalation, air from the lungs create subglottic pressure, pressure below the 

closed vocal folds, which forces the folds apart (abduct).  The air going through the folds result 

in a Bernoulli force which closes the true vocal folds (adduct).  The cycle of abduct and adduct 

in the vocal folds results in vibration and sound waves.  The tension of true vocal folds is 

impacted by the pressure, the higher the lung pressure and thinner and more stretched are the 

vocal folds.  

 

Options in the figure  

 
Figure 1: Options for True Vocal Folds (Estill, et al., 2019, p.26) 
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Figure #2: False Vocal Folds (FVF) 

Anatomy and Physiology  

False vocal folds, also known as ventricular folds as wedge-shaped tissues above the 

true vocal folds (Meller,1984).  There is controversy of the muscles involved in opening and 

closing the FVF, some argue the thyroarytenoid muscle (Raghavendra 1987; Von Doersten et 

al, 1992; Reidenbach, 1998) is engaged while others document the ventricularis muscle (Kotby 

et al, 1991).  There is room for further scientific research in the specific muscle coordination of 

the FVF.  Nonetheless, the FVF have been observed to adduct during phonation (Van den Berg, 

1955).  It is this movement of the FVF that Estill has adapted 3 positions in this figure (Figure 2).        

The often-preferred state of the FVF is retraction in EVM.  A retracted FVF allows for 

more air flow through the TVF which results in a louder tone.  With the FVF in a retracted 

position, the TVF can come together more effectively for stronger closure (Agarwal, Scherer and 

Hollien, 2003).   

 

Options in the figure  

 

 
Figure 2: Options for False Vocal Folds (Estill, et al., 2019, p.35) 
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Figure #3: True Vocal Folds Body-Cover   

Anatomy and Physiology  

 The concept of body-cover model of fundamental frequency control was first 

hypothesized by Hirano (1974).  The idea suggests there are two groups of tissue layers set into 

vibration by glottal airstream in the TVF (Hirano, 1974; Story and Titze, 1995).  The two layers 

include the body, which are muscles and ligaments, and the cover, comprised of the skin and 

flexible soft tissue layer.   The options in this figure trains the interplay between body and cover 

as the TVF changes length.  The thickness and mass of body cover impact vibratory patterns of 

the TVF.   

As seen above, subglottal pressure builds when the TVF are closed.  When the TVF 

open, the subglottal air pressure drops and as a result the TVF vibrate making sound waves 

resonating in the vocal tract.  The amount of TVF closure and the amount of time the TVF 

remain closed impacts the subglottal pressure.  The subglottal pressure will directly relate to the 

amplitude of the sound wave.  The more the pressure build up and drop off, the greater the 

amplitude of the sound waves.     

 

Options in the figure  

 

 
Figure 3: Options for True Vocal Folds: Body-Cover (Estill, et al., 2019, p. 42) 
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Figure #4: Thyroid Cartilage   

Anatomy and Physiology  

 At the cricothyroid joint, the thyroid cartilage and cricoid cartilage are connected.  The 

thyroid cartilage is deemed to influence the TVF body cover.  The tilt of the thyroid cartilage 

occurs when the TVF are adducted.  When the thyroid cartilage tilts forward the TVF are 

stretched/elongated and increase in tension.  This allows for quicker vibration.  This results in a 

thinner body cover.  When the thyroid cartilage is tilted backward is reduces tension in the vocal 

fold and leads to a thick body cover.   

 

Options in the figure 

 

 
Figure 4: Options of Thyroid Cartilage (Estill, et al., 2019, p. 53) 

  

 

Figure #5: Cricoid Cartilage    

Anatomy and Physiology  

 The cricoid cartilage is located at the bottom of the larynx below the thyroid cartilage.  It 

is a ring shape around the airway.  It is believed by Jo Estill that there was a tilt in the cricoid 

cartilage and the tilt impacted the TVF.   

 

Options in the figure  

 
Figure 5: Options of Cricoid Cartilage (Estill, et al., 2019, p.62). 
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Figure #6: Aryepiglottic Sphincter (AES)     

Anatomy and Physiology  

 The AES located at the entrance of the larynx above the false vocal folds.  It can have 

the position of wide or narrow angle.  A narrow AES produces a bright quality to the voice.  

Since the AES narrowing results in resonant frequency of the ear canal allowing the listener to 

perceive the sound to be louder.  With this narrowing of the AES the vocal folds stay closed 

longer resulting in a higher subglottal air pressure and a more intense sound.   

 

Options in the figure  

  
Figure 6: Options of AES (Estill, et al., 2019, p.66). 
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Vocal Tract Structures:  

 

Figure #7: Larynx  

Anatomy and Physiology  

The larynx is what Estill refers to as the voice box.  The range of motion of the larynx is 

movement up and down.  The muscles responsible for the change in height is the suprahyoid 

and infrahyoid muscles.  The infrahyoid muscles lower the larynx, while the suprahyoid muscles 

lift the larynx.  The engagement of these muscles alters the pharyngeal portion of the vocal 

tract.  A higher larynx will shorten the pharynx, resulting in a more constrict lower part of the 

pharynx.  By lowering the larynx, the pharynx walls will be stretched and there is a wider 

pharynx (Sundberg, 1987).  The opposite occurs in a lower larynx where the pharynx will be 

lengthened.     

  

 

Options in the figure  

 
Figure 7: Options of the larynx (Estill et al., 2019, p.72). 
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Figure #8: Tongue   

Anatomy and Physiology  

 There are many muscles in the tongue.  The change in tongue shape impacts the 

articulation of the sound.  The position of the tongue also affects the pitch by impacting the 

tension and length of the vocal folds.  A forward tongue (towards the lips) will result in a shorten 

vocal tract therefore increasing the pitch and brightness of the tone.  A backward tongue 

(towards the throat) will lengthen the vocal tract resulting in a lower pitch and darker tone 

quality.  In addition, where the back of the tongue, called the dorsum, is higher, will result in a 

higher larynx and shorter vocal tract.  When the dorsum is lowered, the vocal tract will be longer 

and result in a darker tone.       

 

Options in the figure  

 
Figure 8: Options of the tongue (Estill et al., 2019, p.78). 
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Figure #9: Velum   

Anatomy and Physiology  

 The velum, soft palate, functions as the doorway between the oral and nasal cavity.  The 

degree of opening to the entrance of the nose, velopharyngeal port, impacts the amount of 

resonance in the nose.  Consonants /m/, /n/, and /ŋ/ mostly resonate in the nasal passage.  

Other sounds resonance in the oral cavity.   

 

Options in the figure  

 
Figure 9: Options of the Velum (Estill et al, 2019, p.86) 

 

  



36 
 

Figure #10: Jaw   

Anatomy and Physiology  

The temporo-mandibular joint (TMJ) allows for flexible movement of the jaw.  The 

moments included side to side, forward and back, and up and down.   Movement of the jaw 

influence pharyngeal space.  A forward jaw elongates the vocal tract resulting in more 

resonance in sound and brighter tone.  A jaw that is positioned back shortens the vocal trat 

resulting in less resonance and a duller tone.  A dropped jaw position allows for larger vocal 

tract space, more resonance and a warmer tone.    

 

Options in the figure  

 
Figure 10: Options for the jaw (Estill et al, 2019, p. 95) 
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Figure #11: Lips  

Anatomy and Physiology  

The main muscle of the lips, orbicularis oris, is active for lip activity.  Lips can be 

protruded, where the lips are extended forward from the face.  The vocal tract is lengthened in 

this scenario favoring resonance of the lower notes.  When the lips spread, similar to when 

smiling, the vocal tract is shortened strengthen the resonance of the higher notes.   

 

Options in the figure  

 
Figure 11: Options for the lips (Estill et al, 2019, p.100). 
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Support Structures  

 

Figure #12: Head and Neck   

Anatomy and Physiology  

Estill strongly believed once the skeletal structures of the head and neck are anchored, 

the micro muscles that control the voice box can more easily adjust during singing.  The smaller 

muscles do not have to work as hard with a stable external framework.   

 

Options in the figure  

 
Figure 12: Options for Head and Neck (Estill et al, 2019, p.106).  

 

Figure #13: Torso   

Anatomy and Physiology  

An anchored torso is described by Estill as a position that spreads the rib cage and lift 

the sternum slightly.  The muscles are engaged (pectoralis major, quadratus lumborum and 

latissimus dorsi) to stabilize the spine and rib cage.   

 

Options in the figure  

 
Figure 13: Options for the torso (Estill et al, 2019, p.112). 
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Appendix B: Personal Development Plan 

 

Develop Network and Professional Skills 

 
My local music community knows me mostly as a pianist with some recognition in strings.  I 

need to make an effort to let people know of my expertise in vocal pedagogy to expand on 

future opportunities to grow professionally as a vocal pedagogue.  Below activities are designed 

with the intention to reach out to the music community while expanding on professional skills.       

 
 

Activity Pursue Publication  

Objective  To practice my academic writing skills and reach out to the music 
community about my expertise as a vocal teacher.  

Action 1  Submit 1 article to local community Alberta Registered Music Teachers’ 
Association (ARMTA) annual Tempo Magazine.  

Target Date(s) Submit 1 article by July 15, 2025 for September publication.  

Action 2 Submit 1 article to local community Alberta Piano Teachers Association 
(APTA) News and Views Newsletter with a focus on how vocal ideas can 
impact piano playing.  

Target Date(s) Submit 1 article for one of the following issues:  
- Winter issue – October 31, 2024  
- Spring Issue – January 31st, 2025  
- Summer issue – April 30, 2025  
- Fall issue – July 31st, 2025  

Action 3 Submit 1 article to local community Alberta Registered Music Teachers’ 
Association (ARMTA) quarterly Impromptu for each issue of the newsletter.   

Target Date(s) Submit 1 article by December 31, 2024 for February 2025 issue or July 31, 
2025 for September 2025 issue.  

 

  

Activity Adjudication   

Objective  To reach out to surrounding areas informing festivals of my interest to 
adjudicate and expertise in voice.   

Action 1  Contact chairperson of Contemporary Showcase Calgary festival with my 
resume and let her know of my interest to adjudicate in Contemporary 
Showcase festivals throughout Canada, inquire her as to who best to share 
my resume with for this opportunity.    

Target Date(s) Updated resume completed by October 26, 2024.  
Send out email to chairperson by October 30, 2024.  
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Develop Voice Specific Skills 

 
 
Development of a more comprehensive understanding in the Estill figures and their application 
in Contemporary Commercial Music (CCM) will be important for my intended expansion of vocal 
coaching into popular music with my students.  In addition to including the figures into my daily 
teaching, below are activities designed with the purpose to gain deeper understanding of the 
Estill figures and mindful application of the new knowledge.        
 

 

Activity Estill Figure Proficiency (EFP) Level    

Objective  To learn and understand application of the EVM figures with formal training 
and coaching.  

Action 1  Register for Level 1 and Level 2 Estill Course.     

Target Date(s) Register for October 26, 2024 – October 29, 2024 Level 1 and 2 Course by 
October 15, 2024.   

Action 2  Attend practice group Sessions to prepare for EFP Certification.       

Target Date(s) Aim for EFP Certification test August 30, 2025.   

Action 2  Contact Estill Mentor for mentorship in preparation of EFP Certification.       

Target Date(s) Contact to meet with Estill mentorship by November 30. 2024.  

 

 
 

Activity Learn Estill Voiceprint   

Objective  To further understand the figures of the Estill Voice Method (EVM) through 
analysis of the real-time spectral analysis program of Voiceprint.  This can 
become a tool for meaningful feedback for myself when practicing the 
figures.  

Action 1  Purchase Estill Voiceprint.   

Target Date(s) October 30, 2024 to purchase Voiceprint.  

Action 2  Using Voiceprint and explore the spectral analysis with each of the figures.     

Target Date(s) Ongoing. 

 

 

Activity Identification of EVM Figures     

Objective  To hear and analyze what EVM Figures are being used by singers.   

Action 1  Analyze one pop song by choosing one artist’s youtube live performance of 
the song.  Together with the score decipher how the EVM belt recipe is 
being applied to the song.  Aim to replicate with own voice the belt notes 
mimicking the artist’s application of the figures.         

Target Date(s) 1 song per week, ongoing.   
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Activity Application of EVM Figures     

Objective  To apply EVM Figures to my teaching and refine my ability to apply the 
figures for immediate results.   

Action 1  To host Karaoke Masterclass in the studio inviting students to share a pop 
song they are working on.  Each student will receive 15 minutes coaching in 
the masterclass where I will focus on 1 or 2 figures to apply into their 
singing.     

Target Date(s) 1 masterclass per semester (semester 1: Sept – January, semester 2: 
February – June).   

 

 

Activity Learning about vocal acoustics 

Objective  To understand the science of formants and resonance in singing.  

Action 1  To read Practical Vocal Acoustics: Pedagogic Applications for Teachers and 
Singers by Kenneth Bozeman.  

Target Date(s) Ongoing  

 

 

Activity Learning about vocal anatomy of children (age 7-12 female learners) 

Objective  To understand the physiological differences in children age 7-12 in female 
students. .  

Action 1  To read and find research on children vocal development and the 
differences between adults.    

Target Date(s) Ongoing  

 

 

Develop Reflection-in-action Skills 

 
 
Being mindful of reflection-in-action in daily teaching.  Below activities are intended to become 
aware of my current level of reflection-in-action.   
 

 

Activity To include reflection-in-action in daily teaching.    

Objective  To be mindful and intentful in application of reflection-in-action in daily 
teaching.  Analyze my current teaching situation  

Action 1  To record a video of myself teaching a 30-minute lesson, analyzing the 
moments of silence during the lesson.       

Target Date(s) By November 30, 2024 to record the lesson.  By December 31, 2024 to 
analyze the video.     
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Appendix C: Why the Estill Voice Method (EVM) for belting?  

 

There are several oppositions to the use of the belt voice for singers.  Spivey (2008) 

shares the many opinions of belting and concludes much of the rejection is from voice teachers 

rooted in classical singing, believing the belt voice is the female raised chest register (Rogers, 

2019; Young, 2003; Miller, 2002; Ware, 1998) without blending of the head register (Ware, 

1998) contributing to tissue damage (Reid, 2002; Ruhl, 1986), development of nodules on the 

vocal folds (Cain, 1998) and severe vocal misuse (Miller, 2002; Doscher, 1993).    

On the contrary, pedagogues argue belting is an outgrowth of energized speech (Miles 

and Hollien, 1990; Edwin, 1998; Balog, 2005; Spivey, 2008).  Individuals can speak daily 

without damage to the voice, hence belting can be sung in the same healthy manner (Herseth, 

2004; Boardman, 1987).  There does not need to be tension, only the sensation that the area is 

being used (Sullivan ,1985).  EVM promotes the healthy development of vocal skills based on 

scientific understanding and isolates specific structures in the vocal mechanism to achieve 

distinct voice qualities (Fantini, 2017).  The method was developed by American voice 

pedagogue Jo Still in 1988 upon research in voice physiology (Estill and Kolton, 1979) through 

the division of the vocal system into three components: power (lungs), source (glottis) and filter 

(vocal tract) (Estill and Kolton, 1979; Kolton and Estill, 1981; Kmucha, Yanagisawa, and Estill, 

1990).  The emphasis on the quantification and localization of the muscular effort level for 

different voice production brings awareness to the singer of what is happening in the sound 

produced (Kolton and Estill, 1979; Yanagisawa et al., 1991;Yanagisawa, Kmucha, and Estill, 

1990).  Thus the EVM method is chosen as the basis of this research paper for a learning 

strategy in belting for age 7-12 female learners.   
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Appendix D: Reflection on learning the EVM figures based on Borton’s Reflective Model  

 

Below reflection is based on Borton’s Reflective Model (Skinner and Mitchell, 2016) of What? 

So what? And now what?  

 

What?  

Through my learning of belt receipt in EVM I studied with the Estill Voice Training 

workbook (Estill et al., 2019) to understand the figures.  In addition, I conducted a review of 

the literature of information relating to the EVM figures. 

 

So What?  

There was an overwhelming amount of information on ideas that agreed and differed 

from Estill’s original recipe.  This process was particularly challenging as I had to further 

research on specific anatomy terms and general vocal acoustic knowledge involved to 

understand the literature.  Being relatively new to the figures I questioned my assumptions and 

had to confirm my understanding of the scientific literature through additional readings.  As my 

research continued, I gained confidence in synthesizing the information.    

       

Now What?  

Reflecting on the learning journey of EVM figures has inspired me to acquire a further 

understanding of the body anatomy, connecting a stronger relationship between muscle 

movement and the impact on the sound produced.  Through my literature review, I recognize I 

lack the understanding of the science of formants and sound resonance.  This area has always 

been a fear of mine, feeling it is too much information to understand.  However, learning about 

the EVM figures gave me a great appreciation of how formant and 
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Appendix E: The undefined Thyroid Cartilage   

A vertical position of the thyroid cartilage is demanded in the EVM belt.  The vertical 

position creates greater distance between the true vocal fold attachment points which 

contributes to longer vocal folds (Unteregger et al, 2019).  The increased length of true vocal 

folds assists with a fuller sound production.  The thyroid cartilage, the largest cartilage in the 

larynx acts as a protective shield around the vocal folds and creates a resonating chamber to 

assist in amplifying sound that passes through the vocal tract (Gilikson et al, 2017).  The vertical 

position promotes true vocal folds to have better closure contributing to a more focused sound 

in belting (Unteregger et al, 2019).  The tilt of the thyroid cartilage occurs when the TVF are 

adducted (Estill et al, 2019).  When the thyroid cartilage is tilted, this results in thinner vocal 

folds (Kayes, 2017).  Thinner vocal folds will vibrate faster, the faster speed results in a higher 

pitch beneficial for the belt recipe (Kayes, 2017).  When the thyroid cartilage is tilted backward it 

reduces tension in the vocal fold and leads to a thick body cover (Estill et al, 2019).   

In children, the thyroid cartilage is smaller and less developed (Sapienza, Ruddy and 

Baker, 2004).  As the thyroid cartilage grows with age, the shape changes from cylindrical to 

funnel-shaped (Glickson et al, 2017), in addition this cartilage is positioned higher in children 

(Glickson et al, 2017).  The funnel-shaped appearance, although less prominent in females 

compared to male, will enhance the deeper resonant tones.  During growth period where a 

learner still has a more cylinder-shaped cartilage the sound results in a brighter colour but also 

a balanced pitch range (Sasaki et al, 2014).   A more funnel shape will favor lower frequencies 

and promote warmer tones (Sasaki et al, 2014).  It is concluded the anterior part of the thyroid 

cartilage is the last to grow and is the least developed in the age groups of this paper (Glickson 

et al, 2017).  Thus, the muscles coordinating the angle change from any position may not be 

fully developed.  This is further supported by Sapienza, Ruddy and Baker (2004) where no 

vertical laryngeal prominence was seen in the thyroid cartilage until age 10-14.  The undefined 

change of angle in the thyroid cartilage in age 7-12 learners’ results in this figure not being 

applicable to all singers in this learning grouping for the purpose of belting.    
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Appendix F: Controversy of the Cricoid Cartilage  

 

Estill figure promotes the tilting of the cricoid cartilage downward (Estill et al., 2019).  

This is supported by the research that the muscles joined with the cricoid cartilage, cricothyroid 

muscles, are engaged with an increase of the vocal pitch (Tschan, Honegger and Storck, 2016).  

The lengthening of these muscles results in the cricoid cartilage tilting forward (Chhetri, and 

Park, 2016) along with lengthening of the vocal folds and resulted in a higher pitch for singers 

(Unterregger et al, 2017).  A backward tilt will shorten the vocal folds resulting in a lower pitch.  

For this reason, I have discovered since belting is done on an elevated vocal pitch, the tilting 

impact is beneficial to help students more easily to belt the pitch.  However, in a study of young 

children the cricoid cartilage was found to be maintained at an angle of 30 degree with the true 

vocal folds (Isaacson, 1990).  Thus, the cricoid is tilted in the pediatric larynx until adulthood 

(Parkash, Johnny, 2015).  There are minimal studies on pediatric larynx cricoid position; thus, 

this is an area that requires further scientific research.   

There is controversy over this figure. Some argue cricoid tilt is not physically possible 

since there are no muscles in the cricoid cartilage (Matthews and Jain, 2023), rather serving as 

an attachment point for laryngeal muscles involved in movement of the vocal folds (Bourne and 

Kenny, 2016; Matthews and Jain, 2023).  There are no muscles to tilt the cricoid down as Estill 

originally thought (Kayes, 2017).  In addition, the cricoid cartilage is believed to provide a stable 

base anchor for the larynx and is a structure not designed for movement (Randestad, Lindholm 

and Fabian, 2000).  The cricoid cartilage contains no muscles but rather serves as an 

attachment point for laryngeal muscles in moving the TVFs (Mathews and Jain, 2023).  For 

young learners, cricoid cartilage is smaller and more rounded, pliable and flexible (Liu et al, 

2020).  The rounder shape enhances a more mellow and often softer quality as the resonance 

is impacted (Liu et al, 2020).   

Since Estill’s initial research of the cricoid cartilage, the more recent studies presented 

have concluded the cricoid cartilage does not move for the purpose of belting as it does not 

contain muscles (Mathews and Jain, 2023).  For these reasons, this figure is not applicable for 

the purpose of this paper.   

 


