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1. THE PORTFOLIO

Introduction and rationale

During this independent study I will conduct a detailed investigation into the physiology, perceptions, and vocal benefits of twang voice quality (TVQ), and how if effectively applied, it may assist a vocalist’s ability to access a mixed voice resonance. 

Both TVQ and mixed voice are prevalent methods of vocal practice within contemporary musical theatre (Bourne et al, 2012; Kochis-Jennings et al, 2012; Echternach et al, 2014; Flynn, 2023; Saunders-Barton, 2005, 2021; Obert, 2019, Obert et al, 2023; Zuim et al, 2021), with twang recommended by some online voice tutors as a technique that compliments the discovery and overall improvement of mixed voice (Stoney, 2015; Robinson, 2019; Bozeman, 2019; Schutte, 1993). However, both these resonances as individual components appear to be convoluted and murky areas of knowledge amongst musical theatre pedagogues (Flynn, 2023), and to greater extent, their relationship with one another. There is equally much contention surrounding the definitions of these terms, which will need to be explored in more detail throughout this paper.  

I’m a singing tutor specialising in musical theatre, working with university students in professional performance training, where mixed voice is a fundamental aspect of their vocal training. Broadway vocal coach Amanda Flynn (2023) in her “Exploration into mixing” course, describes mixed voice as “the bread and butter of musical theatre”, and states that the richness and power it provides to the upper register can allow seamless transition across the vocal range. This reverberates with observations I’ve made from some of my students in the classroom, who execute a seemingly effortless shift across the vocal registers, demonstrating a clear projected sound in their higher register. I do, however, have many students who seem incapable of creating the desired sound, and after nearly a decade of teaching, still find mixed resonance a pedagogical challenge.

There are varying terms of published definitions for mixed voice, often with confusing physiological terminology and conflicting opinions, resulting in a continuous area of vocal pedagogical debate (Garcia, 1847; Parr, 2019; Siedner and Wendler, 2004, Titze, 2008, Herbst, 2021). Mixed voice is determined by some experts as the middle register (Stark, 2003; Thurman et al, 2004) situated between the two commonly perceived natural or ‘primary’ registers, chest and falsetto (Miller and Schutte, 2005), and has historically been described as a blend of both of these prominent regions (Van Den Berg, 1962; Švec et al, 1999; Berry, 2001; Lungova and Thibeault, 2020; Herbst, 2021). Differing from my own musical theatre training where tutors would describe mix as a singular homogenous placement, more recent studies distinguish between chest mix and head mix (Rooney, 2016; Schutte, 1993; Kochis-Jennings et al, 2012), where mixing the primary registers is in fact a gradual shift of balance between chest function or head function (Miller, 2000). Voice scientist Christian Herbst (2021) agrees that the mixed voice requires a blend of head and chest resonances but is of the belief that depending on the individual laryngeal morphology and proficiency of vocal technique, it may not be available to all voices, but this theory requires empirical evidence. In contrast, vocal teacher Manuel García (1847), who played a major role in early voice science, dismissed the idea of mixed voice, stating that the combination of chest and falsetto was an impossibility. This fluctuation in opinions is certainly confusing and can create perplexity amongst vocal pedagogues with regard to the most effective ways to implement vocal strategies in the classroom. When conducting a study into the mixing of registers, speech and voice researchers Schutte and Miller (2005, p 290) agreeably state that “a theory that is verifiably correct, readily comprehended, and conducive to insight” is what vocal tutors want and need.

Mary Saunders (2005, p 281), a prominent and respected musical theatre voice professor, highlights register balance as the “biggest challenge” for vocal tutors training musical theatre performers, and that the integration of a mixed vocal providing “seamless” transition from speech to singing, is a modern-day necessity. She describes it as the “secret ingredient” in creating an “arc” (Saunders, 2005, p 282) between chest and head resonances, creating a clear and balanced tone (Chandler et al, 2014), and promoting a smooth passaggio [passage] of registers (Saunders, 2021). This is a frequent problematic area of the voice for my students, where the transition between chest and head registers often results in a ‘break’ or ‘cracking’ of the voice, creating an audible non-linear passage between vocal registers (Herbst, 2021). Without the use of mixed resonance, “registral breaks remain readily apparent to the listener” (Parr, 2014, p 161), producing an imbalance of register and resonance (Saunders, 2021).

Additionally, Chandler et al (2014) associate the use of mixed voice with efficient and sustainable singing, which is a desirable teaching strategy when preparing students for the vocal demands of 8 shows a week, and a wide spectrum of musical styles and genres expected of the 21st century theatre performer (Saunders, 2005; Knapp et al, 2011; Bjorkner 2008). Flynn (2023) promotes that the incorporation of mix will provide singers with the ability to develop the necessary skills to move between the variety of musical genres with confidence and ease. 
The rationale for this study stems from exploration into the perceptions and physiology of mixed voice in a previous module, where I made a connection between the use of twang voice quality as a possible teaching strategy (Estill, 1988, Bozeman, 2019, Sundberg and Thalen, 2010; Roll, 2016). During electrograph images of Schutte and Miller’s (2005) study into registers, they discovered that the successful connection between chest and middle registers may be more of a consequence of application of resonance skills and skilful positioning of the vocal tract, as opposed to muscular adjustments to the glottal voice source. TVQ isn’t mentioned as a contributing factor in this study, however they acknowledge the successful masking of register change from one mezzo soprano was due to her use of a “strong second-formant resonance” (Miller and Schutte, 2005, p 288). In vocal professor Johann Sundberg’s (2010) study where he compared examples of twang and neutral voice quality in one professional singer, he found that for all vowels sung using twang, formant frequency one and two were higher. This discovery, alongside vocal tutorials from well-established coaches on social media platforms promoting twang as an accessory to mix (Stoney, 2015; Robinson, 2019; Wysong, 2021), has sparked my interest in exploring the relationship TVQ plays with mixed voice. 
What I find most interesting is the apparent lack of peer-reviewed literature researching this topic, and the lack of empirical data comparing the two physiological structures. From a preliminary read of the literature, there are individual studies into twang and mixed voice, but seemingly minimal to none of their relationship with one another. Speech quality is often the dominating teaching strategy for mixed voice within the literature, (Saunders-Barton, 2011, 2021; Estill et al, 2005; Flynn, 2023) however, I have found from my own personal practice that twang quality has been a very beneficial tool when introducing mixed voice in the classroom, more so than speech quality. This could perhaps be due to my own training of mixed voice where we were encouraged to incorporate twang, therefore my teaching reflects this approach. I’m extremely interested in discovering if twang is a fundamental part of mixing and if it is possible to mix without TVQ? While I found Miller and Schutte’s (2005) discovery fascinating, there are limitations within the study. Their candidate was only required to sing between pitches A3 to A4, which misses out the “almost shocking” higher range demands required of performers as discussed by Saunders-Barton (2005, p282) in newer Broadway shows. Exploring how TVQ plays a part in the higher register transition would be a fascinating discovery.
In recent years, the exploration into vocal science has rapidly inclined (Sundberg, 2016, as cited in Sataloff, 2017) and this newfound knowledge urges vocal educators to expand their ability in offering detailed physiological descriptors to students. The nature of vocal tutoring requires practical demonstration, and while I’m able to vocalise twang when teaching and have basic awareness of the auditory characteristics, my ability to offer a detailed explanation into the laryngeal mechanics required to execute TVQ, is limited. In order to successfully apply this as an effective teaching strategy to improve mixed voice, a deeper understanding of the physiology is required, and an area of personal practice I need to develop further. I hope to advance my knowledge in order to offer detailed and easily understood definitions to my students and clarify how and why TVQ is an effective method of refining a mixed vocal, and if in fact, it is as effective as claimed on social platforms. 

Planned programme of study

The aims of this project are:

· To widen my knowledge and understanding of TVQ, its physiology, and the vocal benefits it presents for musical theatre singers.
· To gain a deeper understanding of how, and if, TVQ physiologically relates to a mixed voice resonance.
· To discover the potential advantages and disadvantages of using twang as a teaching strategy for musical theatre singers seeking to improve their ability to use mixed voice. 
· To evaluate if the research undertaken could instigate more effective teaching strategies and application for mixed voice in my future teaching.
· To broaden my knowledge of methodologies in undertaking a literature review, and to develop efficient research skills.

The objectives are:

· To critically analyse and compare relevant texts, journals, workshops, and video tutorials by conducting a comprehensive literature review, identifying the major contributors to the areas of twang and mixed voice. 
· To document the perceptions of TVQ in chronological order as presented in the literature, paying particular attention to the most recent research conducted, and how this impacts my future teaching methods for mixed voice.
· To reflect on implications for benefitting both my own use in the classroom, for future pedagogy in this area, and to identify the gaps in the research. 

GANTT chart

The chart below shows a proposed timeline for this research: 


	MODULE 4 RESEARCH PAPER GANTT CHART JAN-MAY 2024

	TASK NAME
	Start Date
	Duration
	End Date
	Jan
	Feb
	Mar
	April
	May

	PLANNING

	Preliminary read of literature and discussions with tutor
	6th Jan
	4 weeks
	30th Jan
	
	
	
	
	

	Read and collect literature

	15th Jan
	8 weeks
	15th Mar
	
	
	
	
	
	
	

	Research methodologies

	15th Jan
	6 weeks
	28th Feb
	
	
	
	
	
	

	Research reflective models
	15th Mar
	4 weeks
	15th April
	
	
	
	
	
	
	

	WRITING

	Draft of Portfolio

	28th Feb
	4 weeks
	31st Mar
	
	
	
	
	

	Review data

	28th Feb
	4 weeks
	31st Mar
	
	
	
	
	

	Draft of Written Assignment

	15th Mar
	6 weeks
	30th April
	
	
	
	
	
	

	Draft of Critical Reflection

	15th April
	2 weeks
	30th April
	
	
	
	
	
	

	PROJECT OVERVIEW

	Project first draft hand in

	6th Jan
	18 weeks
	16th May
	
	
	
	
	
	

	Project final draft edits hand in
	17th May
	2 weeks
	30th May
	
	
	
	
	
	









Literature review process

This project will undertake a narrative literature review. To ensure I use “quality of materials” when determining the inclusion of literature (Cooper, 1985, p 12), I will incorporate Creswell’s (2002, p 86) five-step research preparation as a guideline for my review process: 

“1. Identify the terms to typically use in the literature search; 2. Locate the literature; 3. Read and check the relevance of the literature; 4. Organize the literature I have selected; 5. Write the literature review”.

Identifying the terms and locating the literature

While there has been growing research into the physiological production and vocal benefits of twang, from preliminary searches of the literature, published and peer reviewed studies are limited, and seemingly non-existent when discussing its relationship with a mixed voice. When identifying the coverage within my literature search, and to ensure I review relevant and credible works, Morse and Niehaus (2009) recommend a sampling method to maximise the efficiency and validity of data collection. To make effective use of limited resources and time (Patton, 2002), I will use purposeful sampling to identify the suitability of resources used (Cooper, 1985), and how the “ongoing dialogue in the literature” relates to this project (Creswell, 1994, p 37). As the main goal of this research assignment is to acquire a deeper understanding of TVQ, and how I can efficiently use it as a teaching strategy to assist my musical theatre students, the suitability of literature will initially be assessed by relevance to practice by reading the title and abstract of the articles (Randolph, 2009), and reviewing the date of publication. Citations within the last ten years will be prioritised, however, with the limited research on the topic, older literature may need to be included.
Similarly to Creswell’s (2002) research framework, Hart (1999) and Ferrari (2015) identifies the enhancing and acquiring of subject vocabulary plays a central role in the literature review process. As my area of investigation seems complex with potentially vague results when referring to “mixed voice” and “twang voice quality” alone, I will additionally apply search terms such as “musical theatre”, “musical theatre teaching strategies”, “register transition”, “belt”, and “contemporary commercial music (CCM)” to establish a comprehensive exploration of related articles, and simultaneously eliminate those that are not relevant (Green et al, 2006). For example, twang is often used in vocal therapy (Lombard and Steinhauer, 2007), while this would be an interesting avenue of research, boundaries must be put in place to stay on topic, so these studies will be disregarded and saved for future reading. Furthermore, twang has ambiguous and confusing descriptors, such as oral and nasalized twang (Estill et al, 2005), ring (Yanagisawa et al, 1989), and singers formant (Sundberg, 1974, 1990, 1997), so these terms, as well as “nasality” will additionally be explored to further my understanding of the perceptions of TVQ. 
When locating the literature, to accomplish successful effort of accurate meta-synthesis (Kepes et al, 2023), available data sources need to be identified and accessed. Gasparyan et al (2011) advise considering a variety of information sources, so I plan to explore peer reviewed journals such as, Journal of Singing, The Journal of Acoustical Society of America, Journal of Voice, Journal of Arts and Humanities, British Journal of Music Education, accompanied with databases such as PubMed, as well as Google Scholar, and the University of Wales Trinity St David library search engine, to widen my scope of research. With time limit and a lack of resources in mind, it is unlikely I will be able to conduct exhaustive research containing solely peer-reviewed white literature. While this will be my prioritised source of data, Bruce (2001) suggests for under-researched topics, the pursuit may need to be broadened, therefore, 1st and 2nd tier grey literature from credible and well-respected Musical Theatre industry professionals will be additionally reviewed, such as books, reports, articles, and online workshops. To provide replicability, I will use as many databases and tools as feasibly possible, and thoroughly document these efforts to enable future inspection (Kepes et al, 2013).

As exploratory search processes are multi-faceted and dynamic (Bates, 1989), and often used in review processes where researchers are unfamiliar with their topic (Savolainen, 2017), I will incorporate Bate’s (1989) theoretical model, ‘berry picking’, to initiate my preliminary searches. I’m aware of my unfamiliarity regarding TVQ, its physiological descriptors, and how it may enhance a mixed vocal, so I predict my “information need” (White and Roth, 2009, p 11) may evolve and develop throughout the search process. Berry picking embodies an evolving activity by picking pieces of information a bit at a time, thinking about it, and relating findings to the project outcomes (Bates, 2002), before moving onto the next piece of data. This methodical approach is appealing in a potentially overwhelming project.

Undertaking author searches (Pirolli and Card, 1999) of leading practitioners of mixed voice, such as Amanda Flynn and Mary Saunders, and twang, such as speech therapist Kerrie Obert, will provide a contrast to subject searches of twang and mix, and the opportunity to discover other works they may have published within their specialised area. I’ve previously used footnote chasing, or backward chaining (Ellis, 1989) of references found in literature, such as books or articles, an additional source of discovery for further relevant papers. To combat the limitation that occurs with not moving forward within the literature, I will incorporate citation searching (Ellis, 1989) by looking up significant quotes in a citation index to find out who originally cited it, thus forward chaining. Combining these exploratory processes, in addition to berry picking, will hopefully provide a thorough browse of materials within my location of literature, and enhance my learning surrounding the topic (White, 2011). 

3. Relevance of the literature
To ensure I make effective decisions on the “suitability” and relevance of literature (Cooper, 1985, p 12), I will borrow attributes of the systematic review methodology by applying a structured approach (Ferrari, 2015), and designing appropriate “eligibility criteria” (Kepes et al, 2023, p 959) to reduce bias in the selection of articles reviewed. Incorporating elements of Kepes et al’s (2023) “7 steps” taxonomy in publication bias, I will adapt their funnel plot method to rank the credibility of studied literature. A funnel plot is a visual scatter plot that fundamentally factors the precision of data by the size of the study, with smaller studies mostly scattering wider at the bottom of the graph as they are less precise, and larger studies narrowing at the top as they are deemed more precise (Sterne and Harbord, 2004). Due to the nature of this project’s topic and availability of data, it is likely that most studies previously conducted will be on a smaller scale, therefore more susceptible to publication bias (Rothstein et al, 2005). Thus, I will create adaptations to make this guide appropriate for my data collection. While larger scale studies conducted on TVQ will be actively searched for, peer-reviewed smaller scale studies conducted by field experts will equally be ranked with high importance, with more recent studies positioned higher than those with earlier citation dates. A hybrid of white and grey literature will be used to provide a rigorous review and balanced picture of available evidence (Paez, 2017). Kepe’s et al (2023, p 965) highlight the importance of acknowledging differences among methods, with step 2 of their taxonomy titled “Recognise that not all publication methods are equal”. While white literature may be perceived as gold standard in research criteria (Guba and Lincoln, 1985), grey literature offers important contributions to a review process by including data that may not have otherwise been publicised, providing a comprehensive exploratory search (Paez, 2017). I have frequently found grey literature such as online workshops, journals and YouTube tutorials valuable resources when looking to advance my teaching repertoire, enabling connection with a diverse range of authors and institutions. I often find information more relevant than formally published literature, which can be delayed due to the lengthy publishing and editorial process (University of Exeter, 2024), resulting in scholarship lagging behind practice (Winter, 2020). The primary focus of this study is to develop my understanding of TVQ and teaching methods for mixed voice, therefore, literature will be prioritised and categorised by relevance to my project outcomes and personal practice development.
4. Organising the data

Boote & Biele (2005) state that to collectively understand the literature, a researcher must first explore what has been done previously to analyse the strengths and weaknesses of existing studies, therefore, research collected on TVQ will be historically organised to review the progression of research methods and theories, and how practice has changed over time to present day. I will then collate mixed voice research from previous modules, and cross-reference with new research, comparing and synthesising with any findings on TVQ.

With previous literature reviews, I’ve often found myself overwhelmed by the end of data collection, culminating one tremendously large document, categorised under vague sub-headings. To avoid this confusion, I will conduct inductive analysis of the literature by identifying emerging patterns and concepts from the data, then thematically code them into a spreadsheet (Thomas, 2006). Titles such as ‘perceptions of twang’, ‘physiology’ and ‘twang teaching strategies’ will be used accordingly, marking dates for chronological order, with key words and citations highlighted for ease of accessibility when writing my review (Randolph, 2009). This system will be repeated for my mixed voice resonance findings.

5. Writing the literature review
To establish a well-rounded overview of literature, and to attempt to combat any researcher bias (Yuan and Hunt, 2009), I will undertake a neutral perspective when writing the literature review, in hope of constructing an impartial evaluation for external validity purposes (Guba and Lincoln, 1985; Kawulich, 2011)
Writing for the intelligent reader, this narrative review will aim to not only benefit my own teaching strategies and personal development but provide further clarity on mixed resonance and TVQ for vocal practitioners, and students, within the musical theatre industry.
Due to the complex and precise purpose of my learning outcomes, there may be an element of interpreting (Kvale, 1996) and drawing meaning from the text (Paterson and Higgs, 2005), therefore a hermeneutics methodology will be applied. Furthering a researcher’s ability to understand (Paideusis, 2009), it will hopefully provide a flexible framework to build on my research skills, professional practice (Paterson and Higgs, 2005), and develop my ability to become a “reflective learner” (Gadamer, 1998, p 354). The incorporation of the cyclical process of moving back and forth between parts of the text to the whole, otherwise known as the hermeneutic circle (Gadamer and Heidigger, 1998), is most favourable when in previous modules I have tended to rabbit-hole on interesting, but irrelevant articles, losing valuable research time. With deadline dates in mind, the consistent and reoccurring reference to the original question will expectantly keep me focused and on track.

Hart (1999) states that a literature review should clearly articulate what research is lacking from the field. My intention at the end of this research project is to have a clear overview of what work has been previously done to connect both twang and mixed resonances, and what work still needs to be done to develop understanding for vocal practitioners. I expect there will be a calling for more empirical studies to be conducted, with particular focus on physiological elements by potential use of laryngeal endoscopy. However, I optimistically hope to make a discovery to dismiss this theory. Honouring Altman’s (2013) “Declaration of transparency”, I affirm that this research paper will be as truthful and accurate to my best ability. 


Critical Reflection

This critical reflection will incorporate Driscoll’s (2007) model “What? So what? Now what?” [FIGURE 1], as its simplistic cyclic process of questioning allows for detailed reflective learning (Gadamer, 1998), encouraging my professional development (Allan and Driscoll, 2014). This methodology will be applied to three significant experiences within the research process and discuss how I will utilise new learning to inform future practice (Driscoll, 2007). 

FIGURE 1
[image: A puzzle piece with text overlay
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REFERENCE: Driscoll, J.J. (2007) Practising Clinical Supervision: A Reflective Approach for Healthcare Professionals (2nd edition). London: Bailliere Tindall. 


1. What?

I used Creswell’s (2002) five-step research preparation guideline for my narrative literature review process.

So what?

I chose to undertake a narrative literature review as its less formal design (Bernado et al, 2004) offers the freedom to create your own research criteria from a wider scope of resources (Ferrari, 2015), and can complement areas of study lacking knowledge (Cronin et al, 2008). However, this lack of linear structure (Bolderston, 2008) resulted in difficulty finding a starting point amongst the considerable and overwhelming amount of workload ahead of me. To set boundaries and “make sense of it” (Bolton, 2014, p 6), I began exploration into a suitable framework that could guide the complex task (Cronin et al, 2008) of critically evaluating the suitability of literature (Derish and Annesley, 2011). 

As incorporating theoretical frameworks is still fairly new to me as an academic writer, I read several articles on how to conduct a thorough literature review, such as: “Doing a literature review” (Hart, 1999), “Writing narrative style literature reviews” (Ferrari, 2015), “Interpreting the scope of their literature reviews” (Bruce, 2001), and Cooper’s (1985) “Taxonomy of literature reviews”. Within these articles a multiplicity of criteria were suggested, offering extensive checklists on coverage, relevance, and layout of data, which while extremely helpful, became too intensive and time consuming to read, keeping me from the main task at hand. It was following my perusal of Boote and Biele’s (2005) “Scholars before Researchers” article where I came across Creswell’s (1994, 2002) work on research design and his 2002 five step preparation process. Amongst the magnitude of notes I had made, the simplistic model offered a clear and comfortable structure, and began to calm any worries I had developed about feeling overwhelmed with data collection and falling behind on deadlines. By using his five steps as sub-headings for my literature review process, I was then able to cross-reference any previous notes made from other credible researchers (Hart, 1999; Ferrari, 2015; Cooper, 1985) amalgamating a well-designed, thorough, and easy to follow programme of study.

Now what?

While experiencing some initial challenges with deciphering through the many options of frameworks and identifying a model that resonated most with myself, I found the overall process of incorporating Creswell’s (2002) guidelines into my data collection empowering. Considered a novice researcher, the level of rigour needed to undertake a detailed, validated review of data, was eye opening to say the least. Prior to this module, inclusion and exclusion criteria (Cooper, 1985), or assessing the “fitness of an article” (Ferrari, 2015, p232) involved simply determining whether it was white or grey literature, however, following this project, standards such as study limitations, suitability of methods used (Cronin et al, 2008), authors credibility, and data source (Kepes et al, 2023) will be prioritised when assessing the relevance of literature. This experience has undoubtedly developed my research skills and ability in analysing and synthesising data, and I plan to incorporate a model such as this in future modules. 

2. What?

I used my first spreadsheet system when recording and organising data collection. 

So what?

In previous modules I have been left feeling flustered with the comprehensive coverage required to conduct a thorough examination of literature (Gasparyan et al, 2011), and I have not employed an efficient way of documenting this. The plethora of resources available, including peer reviewed journals, databases, articles, books, as well as the incorporation of relevant grey literature, can compile an extensive and varying amount of literature to record. As step four of Creswell’s (2002) preparation guideline refers specifically to organising the data, and due to the complexity of my research question, it was necessary to address this issue by integrating a well-organised database system.

Initially I thought this may have required downloading and fathoming new software, which I anticipated to be very time consuming, however, when studying guidance on literature review data collection, a simplistic Microsoft Excel or Word spreadsheet was recommended (O’ Connor and Holmguist, 2009), especially for novice researchers (Cooper, 1985). I then began compiling a list of table headings that seemed most relevant, such as, title, author, year, document type, publication (peer-reviewed or non-peer-reviewed), notable citations, and a comment section, with a key word’s column for easy perusal when time was restricted (Randolph, 2009). Historical order was frequently advised to improve familiarity of the latest research developments (Hart, 1999; Lather, 1999; LeCompte et al, 2003; Boote and Biele, 2005; and Strike and Posner, 1983), and as my learning outcomes highlighted enhancing my knowledge on historical context of twang voice quality, this seemed the most applicable way to input my data.

Now what?

Once in the depths of reviewing the literature, this system provided easy organisation, and interestingly, when scanning my finished spreadsheet, it began to visually highlight prevalent articles and authors within my subject specific area. Journal of Voice and the official National Association of Teachers of Singing (NATS) journal, Journal of Singing, ranked highly in the number of published articles I had collected, so I plan to subscribe as a member to stay up to date with current voice pedagogy research, which is crucial for my professional and educational development (Boote and Biele, 2005). I additionally noted the extensive work voice researchers Johan Sundberg (1987; 1974; 1990; 1993; 1997; 2001; 2002; 2010; 2016; 2017; 2020), and Ingo Titze (1997; 2001; 2001; 2003; 2008; 2012; 2021; 2022) have provided to vocal science in both twang voice quality and mixed voice, which has initiated further interest to study other credible works they have conducted.

While using a spreadsheet provided a much more proficient means of storing data, the enormity of two separate tables for twang voice quality and mixed voice made it challenging to then compare and interlink the documents, which was a fundamental learning outcome from this project. In hindsight, with more effective time management, I could have drawn up a third hybrid table to amalgamate the data, making for easier analysis of literature documenting twangs relationship with mixed voice.

3. What?

Deciphering the terms associated with twang voice quality (TVQ).

So what? 

There is “terminological confusion” (Sundberg et al, 2010, p 654) regarding physiology, aural perception and voice qualities associated with twang, and for effective teaching to occur, it is fundamental I gained a detailed understanding of correct and incorrect vocabulary. The underlying properties of this voice quality have only just begun to be comprehended, and a “verifiably correct” (Schutte and Miller, 2005, p 290) standardisation of terms is needed for not only myself, but for external purposes (Guba and Lincoln, 1985). Nevertheless, this came with difficulties when studying both peer-reviewed and practitioner led literature, as empirical based studies are lacking, with social media platforms sharing conflicting and unclear descriptors. I particularly found myself rabbit holing on terminology associated with TVQ such as ring and nasality, losing valuable time, and resulting in an unclear trajectory during the writing of my narrative review. I sought solace from my application of the hermeneutics methodology, utilising its cyclic process to keep moving back and forth between the text (Gadamer and Heidigger, 1998), reminding myself of the article’s relevance to my research outcomes. 

Now what? 

Having undertaken detailed research from peer reviewed, credible sources, I now confidently understand the physiological definitions of TVQ and its vocal benefits. Terminology associated with TVQ can be described as follows:

· Ring: Physiologically utilises a narrowed epilaryngeal tube accompanied with a wide pharynx (Titze et al, 2003) and is often associated with operatic quality (Bartholomew, 1934). It differs to TVQ due to the contrast in pharynx position (Titze et al, 2003).
· Nasality: Nasality necessitates an open velopharyngeal valve, and when fully open creates nasally perceived sounds such as /m or /n (Perna, 2020). TVQ is physiologically created from pharyngeal narrowing (Paget, 1930; Vennard, 1967; Sundberg and Thalen, 2010), therefore shouldn’t be defined as nasality, but is audibly perceived as sounding nasal for both the singer and listener.


I additionally found the hermeneutics methodology corresponded well with the flexibility of a narrative review, offering opportunity to draw meaning (Palmer, 1969) from the literature, although this requirement of interpreting from the text (Paideusis, 2009) was quite overwhelming at times. This is certainly a methodological framework I will consider for future projects.


2. THE PORTFOLIO

“A study into twang voice quality, and its relationship with mixed voice resonance”.


Introduction

Belt and mixed voice resonance have become heavily featured and sought after vocal qualities in contemporary musical theatre scores (Saunders, 2011; Roll, 2016; Saunders, 2021; Zuim et al, 2021; Flynn, 2023), which has resulted in vocal tutors seeking guidance in executing successful teaching strategies within the studio. While there is growing research into belt, a stylistic vocal quality identified by its dominant chest voice function (Roll, 2016) and extension of chest register above a singer’s first passaggio (register transition) (Spivey, 2008; Kochis-Jennings et al, 2012), detailed exploration into mixed voice appears to be significantly lacking, particularly when referring to effective teaching strategies. 


In Green et al’s (2014) study into audition requirements for singers, they discuss the continuous evolution in contemporary musical theatre, and state there is a huge expectation placed upon vocalists to display an astonishingly high vocal range and apply a multitude of musical genres (Roll, 2016). For vocal tutors concerned with vocal health and sustainability, mixed voice has become a desirable pedagogical approach, especially when compared to belt, due to its reduced use of thyroarytenoid muscle activity (Hirano, 1987) and decreased vocal fold adduction (Sundberg et al, 1993), resulting in an efficient and ecological ability to effortlessly connect the registers with a smooth and balanced tone (Chandler et al, 2014). 

This paper seeks to uncover teaching strategies for mixed voice that are applicable to my musical theatre university students in full-time training. While conducting a previous module, I explored the perceptions of mixed voice, physiology, and teaching strategies, and came across the recommended use of twang voice quality (TVQ) as a potential method of guiding vocalists to this desired placement (Bozeman, 2019, Sundberg and Thalen, 2010, Roll, 2016). 

Twang is a resonance shaping strategy associated with bright (Titze, 2001), high-pitched singing (Sundberg and Thalen, 2010), and a vocal quality favourable for Musical Theatre vocalist’s, due to its promotion of vocal presence and amplification when applying use of TVQ (Sundberg, 1974; Stillitano et al, 2016). While there has been growing research into the physiological production and vocal benefits of twang (Titze, 2001, 2003, 2022; Saldias et al, 2021; Perta et al, 2020; Sundberg and Thalen, 2010), published and peer reviewed studies are limited, and seemingly non-existent when seeking its relationship with mixed voice. Although TVQ has been promoted as an effective tool to access mixed voice on social media platforms (Stoney, 2015; Robinson, 2019; Bozeman, 2019; Schutte, 1993), literature explaining the ‘how’ and ‘why’ is lacking. This study aims to uncover this by exploring the perceptions and physiology of TVQ, deciphering the wide and often confusing vocabulary (Perta et al, 2020), and how, and if, twang relates to mixed voice.

In order to serve the outcomes of this research project, to “first understand the literature in the field” (Boote and Beile, 2005, p 3), an overview of the originating literature documenting perceptions of twang will be looked at in historical order. Emphasis will be placed on the last 10-20 years of peer-reviewed and scientific studies as this appears to be where twang gained further and more detailed research through magnetic resonance imaging (MRI) (Perta et al, 2020; Jelinger, 2023). Following this historical exploration, an attempt will be made to connect the literature regarding physiological set-up and observations made by researchers regarding mixed voice resonance in hope to clarify the relationship between the two. As voice assessment relies heavily on vocal perception (Titze et al, 2003), and with the lack of data available, I expect there to be a level of deductive analysis and interpretation of the text when making my comparisons. From my investigation, I will then evaluate the impact this may have on my future teaching strategies for mixed voice resonance.

The historical perceptions of twang voice quality

Originating literature
The originating nasal descriptor distinctively associated with twang was first indicated in literature as early as 1930 by Richard Paget (as cited in Perta et al 2020), whereby Paget (1930, p 96) cleverly imitated the narrowing of the pharynx by pinching a rubber tube on a model vocal tract, consequently making connection between a constricted pharynx with an audible “nasal twang”. This was later echoed in William Vennard’s (1967) published work, “Singing: the mechanism and the technic”, where he connected twang physiology with the pharynx, as opposed to the nasal cavity. 
1981-2000: Contribution of aryepiglottic sphincter narrowing
The significance of this period of research was the clarification of the role of the aryepiglottic sphincter (AES) in creating a twangy sound. Colton and Estill (1981) subsequently confirmed previous research into pharynx narrowing via x-ray and laryngoscopy data when conducting a study on perceptual, acoustic, and imaging studies of four vocal qualities: speech quality, sob, twang, and opera. In a test involving thirty participants, vocalists were perceived to be louder during production of TVQ, demonstrating a constricted pharynx, (Titze et al (2001) later recognises the addition of a narrowed epilaryngeal tube), a raised larynx, higher levels of closed quotients (adducted vocal folds), and a narrowed aryepiglottic sphincter (AES). The AES is situated above the larynx and protects the airway with a sphincter-like function by squeezing the arytenoid cartilages together when we swallow or cough (Reidenbach,1998), and findings from their study showed that the amount of twang present during phonation is controlled by how wide or narrow the sphincter is, without use of nasality (Colton and Estill, 1981). 
The impact of AES narrowing was further investigated by Yanagisawa et al (1989) when they analysed the pharyngeal characteristics of ringing voice quality through fiberscope imaging. For the purpose of clarifying the terminology, ringing, or ringy, voice quality is associated with TVQ when referring to vocal resonance (Saldias et al, 2021; Lombard and Steinhauer, 2007; Titze, 2001), however, this definition differs from vocal ring. Vocal ring is often associated with the classically trained operatic voice (Bartholomew, 1934), and is physiologically identified by a narrowed epilaryngeal tube, and wide pharynx (Rothenberg, 1981). There is terminological confusion when reviewing definitions of TVQ, with vocal ring often used as a descriptor (Lombard and Steinhauer, 2007, p 295; Sundberg, 1987; Barrichelo et al, 2001; Vennard, 1967), however, while TVQ and ring have similarities in resonant energy and their ability to amplify the voice (Lundy et al, 2000; Sundberg, 2001), the opposing pharyngeal positionings show clear timbral and physiological differences (Titze, 2003; Saldias et al, 2021).
Yanagisawa et al’s (1989) study was initiated following video observations made by Brewer et al (1975) of a trained professional singer demonstrating tight aryepiglottic constriction when producing high intensity phonation but evidencing no obvious voice deterioration. In fact, following laryngoscope assessment by Eiji Yanagisawa himself, after 12 years of professional singing, the subject was considered to be in “excellent vocal condition” (Yanagisawa et al, 1989, p 342). The term “constriction” in the realm of vocal pedagogy can instigate concern for potential unhealthy habits (Yanagisawa et al, 1989), and pedagogical assumption up until this point reflected that belief. Yanagisawa et al (1989) sought to clarify if AES narrowing is a characteristic of, or limited to, several vocal qualities: twang, belt, opera, sob, speech and falsetto, and whether it is a customary occurrence, or an indicator of hyperfunction that should be remedied. Their results showed AES narrowing was clearly observed during twang production, and that with safe amounts, it should not be harmful for the voice. AES narrowing was additionally demonstrated in belt and opera with videoendoscopic observations showing belt with the highest larynx position, opera slightly lower, and twang in-between the two. 
2001: Twang as a resonant vocal quality
Twang is often associated as a resonant vocal quality, evidenced in Titze et al’s (2001) study where they discussed the concept of inertance in relation to the interpretation of resonant voice. Inertance is the measure of pressure (Massey, 1989), and in reference to the voice constitutes the balance of breath pressure from below the vocal folds, and acoustic pressure from above the vocal folds (Titze and Abbott, 2012), and when effectively balanced, promotes efficient vocal fold use and resonance. Titze (2001, p 528) explored how integrating this could impact AES configurations and pharyngeal narrowing and concurred that due to both the narrowed pharynx and larynx, and the overall smaller vocal tract area that twang creates, high inertance is created, making twang a “desirable target for resonant voice”. Furthermore, this production of resonance allows vocalists to increase volume with minimal effort, allowing more acoustic energy to create vibrations at the facial tissues, referred to by some as ‘forward placement’ (Vurma and Ross, 2003).

2001-2003: Megaphone-like vocal tract shape

This period of research developed understanding of vocal tract shape during twang production when Story et al (2001) and Titze et al (2003) compared its physiological configuration in comparison to phonation of yawn quality. Story et al (2001) depicted twang anatomically as ‘megaphone-like’ when observing a shortened vocal tract, wider lip and jaw opening, and increased tongue height (as portrayed in figure 1 below). They interestingly noted that vocal tract manipulation from glottis to lips was not uniform for all singers when ranking perceptions of twang and yawn, which suggests the important role laryngeal adjustment plays for both of these voice qualities (Story et al, 2001). 

FIGURE 1
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Titze et al (2003) expanded on this theory, paying particular attention to the back of the throat when vocalists continually transformed the voice on a ‘ya ya ya’ from speech to yawn, and then speech to twang. They discovered that the following three physiological factors, listed in order of importance, needed to work simultaneously to create the desired vocal quality: 

1. Vocal fold adduction had the greatest effect on differentiating between the two qualities, with more open quotient relating to yawn, less open for twang.
2. Pharynx and epilarynx tube area was wider for yawn, narrower for twang. 
3. Vocal tract length was longer for yawn, shorter for twang.  

Titze et al (2003) noted that if one or more physiological elements were lacking, perception of either voice quality became less prominent and unclear to the listener. 

It is within this study where Titze et al (2003, p 155) explains the potential “confusion” between ring and twang if “the two parameters (pharyngeal and epilaryngeal) had been allowed to drift in opposite directions”. This further clarifies the incorrect terminology when describing twang as ring, when in fact, although similar, they are physiologically different with regard to pharynx and epilarynx tube shape. 

2005: The Estill Voice Model 

Following Titze et al’s (2003) study, researcher and singing voice specialist Jo Estill expanded on her previously discussed 1981 and 1989 studies to develop the globally recognised, vocal health derived, Estill Voice Training (2005) program. While considered grey literature, it is important to note the impact this model had within vocal pedagogy (Li et al, 2023), and the prominence it still plays within voice training at musical theatre institutions today (Flynn, 2023). 

Within their commercial model, Estill et al (2005) identified six distinct voice qualities: speech, falsetto, sob, belt, opera, and twang, placing twang into two separate categories, nasal and oral. Their Level 2 workbook describes both qualities as “brassy, bright”, and “nasal in tone”, but distinguish oral twang as even brighter in resonance, sounding somewhat cartoonish due to the extremity of narrowing in the vocal tract when compared to nasal twang (Estill et al, 2005, p 40-46). They note vocal limitations for both counterparts, with potential difficulty in production of nasalised twang in low frequencies due to the requirement of a high larynx, and the possible risks of false vocal fold and true vocal fold constriction during oral twang due to the extreme narrowing. With oral twang perceived to be more overtly nasal in quality than nasalised twang itself, these descriptors can often cause pedagogical confusion, later supported by Perta et al (2020), who discuss this definition of oral twang as a different interpretation of twang altogether, highlighting the importance of more research in this area. Equally, with vocal sustainability of high importance for musical theatre performers (Green et al, 2014), the “inherent risk” of oral twang constriction (Estill et al, 2005, p 47) implies precaution from a vocal health perspective. In more current research, TVQ, separate of oral twang, is in fact promoted as a technique in voice therapy, as discussed below.

2007-2010: Vocally hygienic

Lombard and Steinhauer (2007) conducted a pilot study to advocate TVQ as an effective therapeutic technique for vocal hygiene, when 4 of 6 subjects suffering with hypofunctional voice disorder showed clear improvement when applying twang quality to speech. Sundberg and Thalen (2010, p 659) echoed their research, stating that resonant effects occur separate from the voice source, making TVQ “advantageous from the point of vocal hygiene” due to its reduced vocal effort. This was the first live study focusing on comparisons between twang and neutral voice, where an expert panel unanimously identified distinct differences between both voice qualities following acoustic analysis of a professional singer. Physiological findings were coherent with Titze et al’s (2003) observation of a shortened pharynx, with the addition of retracted lips, and tongue tip placed towards the lower incisors to further enhance production of twang quality (Sundberg and Thalen, 2010). They noted that twang is characterised by both phonatory and resonant properties and may be accomplished by several different and distinct muscular actions of the vocal tract. It is important to note the confines of both these studies using small sample sizes, making generalisability difficult without conducting research on a larger scale.

2019-2024: Importance of tongue placement 

Present day research details the crucial role tongue placement and narrowing of the pharyngeal constrictors plays in the perception of brightness associated with TVQ, evidenced by both magnetic resonance imaging (MRI) (Perta et al, 2020), and electroglottography (EGG) technology (Obert et al, 2023). 

Perta et al (2020) conducted the first MRI pilot study into vocal tract configurations of two professional singers during production of twang quality. The MRI scans provided a non-invasive method of viewing physiological characteristics of TVQ (Perta et al, 2020) where it was noted the amount of tongue (independent of tongue tip) and pharyngeal wall engagement, correlated with the listeners perceptions of twang, confirming root tongue retraction as an important component. This was further clarified in Obert et al’s (2023) study where anterior posterior narrowing (APN) at the back of the tongue was perceptually associated with operatic vocal ring quality, while posterior-lateral to medial narrowing (LMN) of pharyngeal constrictors, contributed to the characteristic brightness of TVQ, as visualised in figure 2. Subjects undertook auditory perception tests of pharyngeal narrowing, listening for a “bright” “witches cackle” to identify LMN, and a “Kermit-the-frog” quality to identify APN (Obert et al, 2023, p 193).

FIGURE 2
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Speech language pathologist and singing voice specialist Kerrie Obert (2024) later discusses this research during her informative online course “Why twang is the enemy AND best friend of belt”, noting that a lessened amount of LMN is most likely what we would hear within the musical theatre genre. It is important to note that this is narrative literature, however Obert’s (2019, 2023, 2024) prominence in current TVQ developments establishes her discussion as a reputable and reliable source. She describes twang as the “brass in Broadway” (Obert, 2024), and an effective attribute within the vocalist’s toolkit to create brightness in the voice. She contradicts previous research conducted with fellow researchers Estill et al (2005) into the importance of narrowing the AES, when noticing during scoping examinations of vocalists executing a twangy sound, that it was in fact the narrowing of the pharyngeal walls surrounding the vocal tract and above the AES that played a more significant role, corroborating research previously conducted by Titze et al (2003). 

Within this current period of research, both Perta et al (2020) and Obert et al (2023) observed clear variances in levels of anterior to posterior pharyngeal narrowing between participants, confirming that twang adjustments have levels of variability across individuals. This was further elaborated by Obert (2024), who states for twang to be audible and recognisable to the listener, a great amount of narrowing needs to take place, therefore, a vocalist can indeed be applying twang without the distinct features being obviously heard. This holds similarities to Story et al’s (2001) previous research who noted vocal tract manipulation from glottis to lips during TVQ differed between subjects. Relatedly to other research into TVQ, these are small pilot investigations using one to two subjects, so it is important to note the parameters of these studies. Further exploration into TVQ physiological configurations is needed for singing pedagogy to progress in this area, particularly into the extent twang relates to other voice qualities (Perta et al, 2020).

When reviewing former literature, there is no cohesive research evidencing twangs physiological relationship with mixed voice. Saldias et al (2021), to the best of my knowledge, produce the first study indicating high pitched twang production has similar audible qualities to mixed voice, as discussed in the following section.

Mixed voice and high-pitched twang production
Saldias et al (2021, p 807 e4) conducted a study into vocal tract shape during high and low pitches of twang-like singing involving one male CCM singer, where high pitched audio samples were assessed as “resembling a mixed voice”. Researchers associated the vocalists sound with Sadolin et al’s (2019, p 806 e10) description of belt in “overdrive mode with reduced intensity”, which has a lightened shout-like character (McGlashan et al, 2017), and is perceptually perceived as “mix voice” (Kochis-Jennings et al, 2012) or the middle part of the voice (Complete Vocal Technique, 2020). 
Physiologically, the epilaryngeal tube and pharynx were narrower in low pitched twang with a more predominant megaphone-like vocal tract shape, during high pitched twang this structure was apparent but less distinct, and mainly categorised with increased lip and jaw opening (Saldias et al, 2021). It is my understanding that this is the first live study investigating twang in a higher range, which could be the central reason behind the lack of documented audible similarities between twang and mix, with mixed voice often utilised above habitual spoken pitch (Saunders, 2021). Generalisability is again a central limitation of this study with investigation conducted on one male subject, for these results to be transferable, studies on both genders, and on a wider scale are needed. It is worth mentioning that within this study, perceptions of mixed quality were only observed in high twang samples, with low twang identified with narrower pharyngeal walls and auditorily perceived as stronger in the scale of brightness and twanginess (Saldias et al, 2021, p 807 e11).
Comparisons between TVQ and mixed voice 
Following the review of TVQ literature in this paper, due to no evidence of empirical based studies directly comparing twang with mix, an attempt to extract emergent themes and form a coherent deductive analysis from the text will be made. Successful application of mixed voice has been associated with vocal resonance (Titze, 2009), voice source, and vocal tract shape (Kochis-Jennings, 2014), therefore, a discussion of literature exploring these themes will now be cross-referenced with TVQ findings.
Vocal resonance 
Titze (2009) and Flynn (2023) state that resonance is a key quality of mixed voice, as documented in Miller and Schutte’s (2005, p 291) study of scale passages between chest and middle register where they suggest mixing of registers is a “consequence of skilful use of resonance” over muscular adjustments. One mezzo-soprano was noted maintaining second-formant resonance throughout the transition of registers, which has comparably been found in several other studies (Sundberg et al, 1993; Bourne et al, 2012; Schutte et al, 2005). Twang isn’t explicitly mentioned as the resounding factor, however, in Sundberg and Thalen’s (2010) study into twang, they found that for all vowels performed by their subject during TVQ production, formant frequency one and two were higher, which could suggest similarities in mixed and twang resonances. All studies mentioned are limited by subject numbers, with Miller and Schutte (2005) and Bourne et al (2012) only examining female voices reaching up to A4, which excludes the higher range expected of CCM singers (Green et al, 2014).
Additionally, literature suggests formant frequency two can be strengthened with a narrowed epilarynx tube, dramatically increasing inertance in the voice (Titze, 2009), which is previously mentioned in Titze’s (2001) discussion of high inertance in twang quality producing a resonant vocal.
In a study conducted by Roll (2016), four expert vocal tutors were interviewed regarding their pedagogical approach for the female belt past C5, where all fortified a blending of head and chest registers, with two specifically focusing on resonance strategies. One tutor advises squealing on a “nyeah” to encourage nasality and the feeling of a forward placement, and that once a light chest voice registration is found, applying resonance will find the “sweet spot” (Roll, 2016, p 639 e3).
It appears that for efficient mixing of the registers, vocal resonance is crucial, and as twang is intrinsically resonant, it would seem an effective tool to apply in the studio.
Vocal tract shape 
This paper sought to clarify physiological similarities between mix and TVQ, however no studies have categorized the laryngeal behaviour of CCM mix voice to date (Bourne et al, 2012), with pharynx shape and acoustic characteristics not understood in detail (Sundberg et al 1993) leaving the researcher to make logical assumptions. 
The configuration, or tuning, of the vocal tract is mentioned as a significant component of mixed voice quality (Kochis-Jennings, 2014; Miller and Schutte, 2005), however the literature lacks specifics. During Bourne et al’s (2012) study, three of six vocalists were able to produce a perceptually mixed voice, where one singer produced vocal tract configuration similar to belt quality. Belt has a megaphone-like shaped vocal tract (Leppavuori et al, 2020), which is well documented as the structure associated with TVQ (Story et al, 2001; Titze et al, 2003; Saldias et al, 2021). However, the remaining two singers demonstrated a vocal tract behaviour comparable to legit quality, so this leaves discrepancies with physiological logistics. Similar results were shown in Sundberg et al’s (1993) study, where six vocalists all demonstrated multiple physiological attributes to achieve perception of mix. 
It would seem mixed voice physiology varies among singers, suggesting a necessity of varying methods for efficient teaching application. TVQ could potentially work for some, but not others, although it is still unclear if mix is intrinsically twangy, or if twang is a subcategory of mix. TVQ and mix have equally been documented with differing voice production (Perta et al, 2020; Obert et al, 2023), so while the multiplicity of both resonances feels a little daunting, they both offer adaptability, and the possibility of working synchronously. 
Larynx position
Sundberg et al’s (1993) documentation of larynx height during mixed voice is consistent with Yanagisawa et al’s (1989) observations of larynx positioning during twang: lower than belt quality, but higher than opera quality. As previously mentioned, this study explored mix in a seemingly middle register when compared to the much higher range expected of musical theatre performers presently (Saunders, 2005; Roll, 2016), perhaps researchers would have observed a higher placed larynx with notes surpassing C5. It would be interesting to witness larynx height during thyroarytenoid dominant chest mix in comparison to cricothyroid dominant head mix (Kochis-Jennings, 2014) to understand if there are any significant changes in larynx positioning.
Conclusion
The purpose of this study was to gain a deeper understanding of the literature regarding TVQ in order to utilise it as a potential teaching strategy for mixed voice resonance.
Literature currently suggests that TVQ may be more prominent in the higher vocal range of mixed voice (Saldias et al, 2021; Roll, 2016; Zuim et al, 2021), however more research into this area of CCM singing is required. There are varying physiological configurations documented for both TVQ (Story et al, 2001; Perta et al, 2020; Obert et al, 2023) and mixed voice (Roll, 2016; Miller and Schutte, 2005; Sundberg et al, 1993), leaving lack of clarity of their union, however, there are suggestions within the literature to indicate their characteristic similarities regarding resonance (Titze, 2009; Miller and Schutte, 2005; Sundberg and Thalen, 2010), and larynx height (Sundberg et al, 1993).    
Vocal experts within the musical theatre industry agree that the vocal range and demands expected of singers has significantly increased in recent years (Roll, 2016; Green et al, 2014; Saunders, 2005; Obert, 2023; Flynn, 2023), so from a vocal health perspective, TVQ seems advantageous to integrate within the classroom due to its vocally hygienic system (Lombard and Steinhauer, 2007).
Succeeding the historical exploration of TVQ conducted in this review to advance my knowledge of perception and physiology, the following is documented:
TVQ is associated with bright, loud, expressive singing (Titze, 2001; Sundberg and Thalen, 2010; Saldias et al 2021), promoting efficient and hygienic vocal use (Lombard and Steinhauer, 2007; Sundberg and Thalen, 2010), and can be perceived as sounding nasal (Titze et al, 2003; Estill et al, 2005). Following this detailed literature review, through support of MRI images, TVQ’s main features are documented in the table below:
	TWANG VOICE QUALITY PHYSIOLOGICAL DESCRIPTORS 

	1. A shortened vocal tract due to raised laryngeal height (Titze et al, 2003; Sundberg and Thalen, 2010).

	2. Substantial pharyngeal narrowing creating a megaphone-like shape of the vocal tract (Story et al, 2001), thus promoting high levels of inertance (Titze and Story, 1997; Titze, 2001), resulting in resonant vocal quality. Higher levels of pharyngeal narrowing were documented in low pitched twang in comparison to high pitched twang (Saldias et al, 2021).

	3. Mid to high velum position (Estill et al, 2005).

	4. Retracted root tongue independent of tongue tip (Perta et al, 2020; Obert, 2019).

	5. Increased lip and jaw opening, particularly during high twang (Saldias et al, 2021).

	6. Higher closed quotients (Colton and Estill, 1981).



Further areas of exploration:
· Investigate in more detail the importance of tongue placement to develop my understanding of its impact on both TVQ and mixed voice.
· Trial speech quality as a strategy to improve low to mid-range mix, and twang as a strategy for high mix, and assess their effectivity. Conducting live experiments with the hope of measurable quantitative results could be an interesting avenue for future modules.
· More research into the male mixed voice is needed.
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