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[bookmark: _Toc216785085]Project Portfolio 
[bookmark: _Toc216785086]Introduction
Voice teachers of 21st century singers find voice instruction based solely on western classical (WC) singing will no longer meet the demands of many of their students (Harrison and O’Bryan, 2014). Research also indicates that limiting development to one style may limit the overall function of the voice mechanism (Edwin, 2005, 2008). Lastly, in order to provide broad and unbiased access to musical experiences, critics of the western classical bias in voice pedagogy call for an increase in multi-genre music instruction (Hess, 2021; Fetokaki, 2023). In my own experience as a voice teacher, this pedagogical shift creates challenges for me.  As a singer trained solely in WC singing, developing competence in pedagogical approaches that can be applied across genre boundaries is at the forefront of my goals as a learner. In researching pedagogies outside the realm of WC singing, the notion of cross-training has come up frequently throughout my exploration, though the evidence for its effectiveness appears to be based primarily on anecdotal reports of success (Guy, 2017) and references to its application do not always have the same motivations for vocal development (Spivey and Saunders-Barton, 2018; Moniz, 2023). 
My voice practice is comprised primarily of adolescent female students. The developing adolescent female voice has particular needs that set it apart from adult and male voices (Gackle, 1991). I want to ensure that any approach I utilize with my students is safe and effective for them in their present stage of development. My initial impression of cross-training is that its theoretical underpinnings (Guy, 2017; Leborgne and Rosenberg, 2021; Henshaw, 2024) appear solid and logical. Before I can determine whether cross-training is appropriate for adolescent female singers, I need to take a deeper dive into relevant literature to clarify its definition and intended purposes, and to determine how the practice can best be applied in my voice studio. In order to do so, I have developed the following research questions for this project:
· What is vocal cross-training?
· What evidence is there to indicate its effectiveness?
· What are the potential benefits and limitations of its application in the voice studio?



[bookmark: _Toc216785087]Planned Programme of Study 
[bookmark: _Toc216785088]Context 
Evidence from voice science has contributed to an evolution in acceptance of singing techniques applied to genres beyond WC by voice pedagogy practitioners and researchers (AATS- American Academy of Teachers of Singing, 2008). There is ample research to indicate that present day singers who are able to develop a versatile skill set, one with access to techniques for WC and other genres, have more access to employment opportunities (Green et al., 2014; Naismith and Bartlett, 2020). Alongside this demand for versatility, the notion of the singer as athlete has developed in literature discussions (Hoch and Sandage, 2018; Friedlander, 2019; Leborgne and Rosenberg, 2021). Practitioners have drawn a parallel between principles of exercise science as they relate to athletic performance and the development of the muscles utilized in singing performance (Rosenberg, 2025). Vocal cross-training, based on the practice of athletic cross training, has been proposed as a successful approach to building not only vocal versatility, but also endurance and longevity (Edwin, 2008; Spivey and Saunders-Barton, 2018; Wilson, 2021; Henshaw, 2024; Celata, 2025) . Much of the literature regarding the effectiveness of cross-training is based on the experienced outcomes and opinions of notable instructors and individual singers, supplemented with anecdotal evidence (Spivey and Saunders-Barton, 2018). Vocal cross-training (VCT), in its application to voice instruction, is fairly young in its inception (Edwin, 2008), therefore, measures of its short-term and long-term effects may not yet have had time to be carried out. The purpose of this study is to investigate how VCT is being practiced by other instructors and to explore any evidence for its effectiveness, in order to determine whether it is appropriate for use my own practice. 
[bookmark: _Toc216785089]Aims
· To gain insight into vocal cross-training and its applications in the voice studio, in order to begin to determine the feasibility of its application to my own practice. 
· To synthesize information across the literature on VCT on the purported benefits, various definitions, motivations for use, and evidence for any positive or negative outcomes post-application. 
· To propose potential areas of future research that may clarify remaining questions or areas of confusion regarding VCT. 


[bookmark: _Toc216785090]Objectives
· To gather and analyze data from relevant literature describing various literature review methodologies, their processes and best applications in order to carry out a robust and rigorous research project.  
· To carry out a rigorous literature review exploring the extent of the research on VCT, in order to synthesize information regarding its definition, proposed benefits, and ways in which it can be applied to practice.  
[bookmark: _Toc216785091]Expected Learning Outcomes
· To gain experience in conducting a rigorous literature review, including the extensive documentation of the search process and data collected from sources (Boell and Cecez-Kecmanovic, 2010; Ferrari, 2015; Christou, Parmaxi and Zaphiris, 2025).
· To ensure best teaching practices are applied in my voice studio by increasing my understanding of how vocal cross-training can be used appropriately and effectively with my students. 
· To continue to develop strategies for project management in order to carry out large research projects over a certain length of time. 
[bookmark: _Toc216785092]Timescale
A Gantt chart was used in order to assist in pacing and breaking-down of the research process (Geraldi and Lechter, 2012). See Figure 1.
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[bookmark: _Toc216785093]Figure 1: Table of Proposed Timeline for Project Completion
[bookmark: _Toc216785094]Methodology
A scoping review (Khalil et al., 2024) was the initial methodology chosen for this project. However, as the project progressed it became clear that a narrative review was a much more suitable methodology (Ferrari, 2015).  A scoping review did not allow for a critical analysis of the quality of the literature (Grant and Booth, 2009). The low number of empirical studies collected in the process also lent itself to a narrative review style (Ferrari, 2015).  The narrative nature of the report allowed for tracking of the research-based justification for VCT and provided a clearer picture of its relevance to practical application (Ferrari, 2015). 
Utilizing Cooper’s (1988) literature review framework taxonomy assisted in refining the focus (vocal cross-training, its applications to practice and its efficacy) and goals (synthesizing research regarding VCT).  A hermeneutic approach was incorporated into the search process in order to allow to the search terms and search strategies to evolve based on new insights into the topic (Boell and Cecez-Kecmanovic, 2014).  
[bookmark: _Toc216785095]Process
To accommodate my learning aims, a detailed overview of the search process was included in the appendices, in order to demonstrate rigor and replicability (Khalil et al., 2024). See Appendix 1.
Initial searches were conducted in Google Scholar, using the search term vocal cross-training entered in multiple configurations. In initial searches, the terms vocal crossover, hybrid and versatile singer appeared in literature as a way to describe the ability to sing successfully in multiple genres (Katok, 2016; Leborgne and Rosenberg, 2021; Engelbrecht, 2022; Moniz, 2023), and were therefore added to the list of search terms. 
Articles unrelated to singing or voice use were excluded. Highly relevant literature, determined from abstract and title, was analyzed, and then used in citation-chaining to seek further resources (Lim, 2024). Based on the first round of searching, new search terms were entered in Google Scholar, and new relevant articles were chained. This process was repeated until no new articles meeting inclusion criteria were found (Chigbu, Atiku and Du Plessis, 2023). 
The inclusion criteria became more severe as the search and investigation process progressed. The final inclusion parameters required the articles to meet the following criteria: use of term ‘cross-training’ OR the topic related to ‘intentionally singing multiple styles or genres of music’ AND related to singing. Due to a lack of literature specifically exploring VCT specifically, literature using cross-training and crossover interchangeably were included in the review, in order to access the broadest scope of VCT application (Boell and Cecez-Kecmanovic, 2010). Articles observing and/or measuring acoustical or physical outputs for purposes of genre distinction were excluded. Grey literature, including books, theses, and blog posts were included due to the limited amount of literature on the topic (Adams, Smart and Huff, 2017). Inclusion of books was limited to authors that were cited frequently by other texts, or well-known in the vocal pedagogy community, who were likely to have a high level of experience supporting their claims or recommendations. 
A table was used to record relevant data gathered from each article, to assist in synthesis, contrast information, and uncover themes or patterns across the data (Christou, Parmaxi and Zaphiris, 2025). 


[bookmark: _Toc216785096]Project Report
[bookmark: _Toc216785097]Introduction 
[bookmark: _Toc215831995]Research indicates versatile singers have greater access to employment and performance opportunities (Andrews, 2011; Green et al., 2014; Naismith and Bartlett, 2020). Contributions from the field of voice science indicate that technical and instructional approaches need not be associated with a single genre to be effective and safe (AATS- American Academy of Teachers of Singing, 2008; LoVetri, 2013), and that furthermore, training voices in multiple genres may be ideal for developing the health, function and longevity of the voice (Edwin, 2008).  Instructional techniques for contemporary commercial music (CCM), an industry term for non-classical genres, including but not limited to, musical theater, pop, jazz, and rock (LoVetri, 2008), are sought after by singing instructors previously trained primarily in WC singing techniques (Weekly and LoVetri, 2009). Alongside the increase in demand for versatile singing instruction, discussion of singing as an athletic endeavor, especially in relation to muscle development (Leborgne and Rosenberg, 2021) and motor learning (Bergan, 2010) has become prevalent in the literature (Benson, 2018). The notion of vocal cross–training (VCT) is suggested as an optimal approach for training versatile, healthy and resilient singers (Edwin, 2008; Spivey and Saunders-Barton, 2018; Ragan, 2020), yet evidence for the effectiveness of VCT are primarily anecdotal (Celata, 2025). Also, documented motivations for and implementations of VCT are varied (Wilson, 2021). The purpose of the study is to explore the existing literature on VCT in order to synthesize information on its purported benefits and its effective application in the private voice studio. 

[bookmark: _Toc216785098]Review
[bookmark: _Toc216785099]What is Vocal Cross-Training (not)?
The earliest use of the term vocal cross-training (VCT) documented by this study was by renowned voice pedagogue Robert Edwin, in which he describes the process as one that develops “the entire singing system –abdominal muscles to zygomatic muscles,” and “trains the entire singing systems of both men and women to make a variety of sounds that create a healthy balance in the instrument,” (2008, p. 73).  

Wilson (2021) surveyed eight instructors who all applied VCT in their studio, including questions about how they defined VCT. The survey found that for some instructors, VCT was equivalent to singing in multiple genres, also called vocal crossover (Wilson, 2021). Most survey responses described an approach more focused on voice function, including the ideas of training the voice to “understand the nuance” between chest and head voice, thin and thick vocal folds, onsets and offsets, as well as using technical adjustments to style, vibrato, vocal-tract shaping, and resonance adjustments in the right context (pg 335).  Despite this functional definition, Wilson herself, in the thesis that supported the published article, defined VCT as an instructional approach “through which classically trained vocalists learn to sing in more than one style and commercial vocalists learn to perform classical as well as contemporary and commercial music styles (CCM) (Wilson, 2019, p. 1), a definition more akin to crossover (Spivey and Saunders-Barton, 2018), demonstrating the blurred line occurring in much of the literature on vocal cross-training. 

In order to better understand VCT and its application in the studio, it is important to draw a clear distinction between cross-training and crossover. For the purposes of this paper, vocal cross-training refers to a functional approach to voice instruction with the intended outcome of a developing a balanced and technically strong voice, capable of sustainably and intentionally producing a broad range of sounds (Edwin, 2008; Guy, 2017; Spivey and Saunders-Barton, 2018; Leborgne and Rosenberg, 2021). The ultimate goal of VCT is not necessarily performance in multiple genres (Spivey and Saunders-Barton, 2018). Vocal crossover, on the other hand, refers to the practice of a singer intentionally exploring and/or performing multiple styles of music (Andrews, 2011; Willis-Lynam, 2015; Wilson, 2021; Higgins, 2022). 

The distinction is important because, despite their similarities, the primary goal of each is different (Spivey and Saunders-Barton, 2018; Henshaw, 2024). While versatility to perform any chosen genre is a potential benefit of VCT, the primary goal is the foundational development of a multifaceted, resilient and responsive instrument (Spivey and Saunders-Barton, 2018), whereas the goal of vocal crossover is, in most cases, to increase a singer’s access to employment opportunities outside of their expertise or to refine skills in their primary genre (Henshaw, 2024). This is and not to say that a singer may not use VCT as a means to practice vocal crossover (Michael Jones, 2017) but that the motivations and intentions of the two are different (Ragan, 2020; Leborgne and Rosenberg, 2021; Henshaw, 2024). 

To demonstrate, several sources referred to VCT as a combination of western classical (WC) training alongside musical theater and/or contemporary commercial music (CCM) (LoVetri, 2002), which may contribute to a mis-characterization of VCT as simply multi-genre training. See Figure 2. A great example is the well-known pedagogy for musical theater and classical training developed by Mary Saunders Barton entitled “Bel Canto, Can Belto” (Spivey and Saunders-Barton, 2018, p. 42). Instructors and singers utilizing VCT in an effort to ensure a healthy, flexible and balanced voice described a process in which singers explore the boundaries and array of sounds they are capable of producing (Spivey and Saunders-Barton, 2018; Ragan, 2020; Leborgne and Rosenberg, 2021), as Winnie (2017) clarifies, “without aesthetic bias,” (pg 58). This illustrates the genre and gender-neutral priorities of VCT (Edwin, 2008), in comparison to crossover. 

	Classical and CCM
	Classical and Musical Theater

	Wilson, 2021
	Willis-Lynam, 2015

	Allen, 2024
	Guy, 2017

	Henshaw, 2024
	Brubaker, 2020

	Horner Sutherland, 2024
	Higgins, 2022

	
	Hoss, 2023

	
	Celata, 2025


[bookmark: _Toc216785100]Figure 2. Table of reviewed articles exploring VCT as the practice of two opposing genres, CCM or Musical Theater
The timing of application may also be different when practicing crossover versus cross-training. VCT specifically involves training singers in various styles at the same time (Spivey and Saunders-Barton, 2018; Henshaw, 2024). With crossover, it is common that singers will first gain expertise in a primary genre and then add crossover techniques later in their career (Willis-Lynam, 2015; Higgins, 2022). 

[bookmark: _Toc216785101]Underlying Theory
[bookmark: _Toc215831999]VCT is a voice training approach developed out of the growth of the application of exercise and physiology principles to the development of the vocal tract (Guy, 2017). Modern voice science has opened a window into the physiological workings of the larynx, pharynx and resonators (McCoy, Halstead and Helding, 2019), and has allowed many teachers and singers to better understand how speech, singing and other vocalizations are produced (Ragan, 2020). 
[bookmark: _Toc215832000]A conceptualization of singing as a physical activity has led voice scientists and pedagogues to explore the application of exercise science theories to the process of developing the singing voice. Edwin (2008) draws a parallel between dancing football players and swimming tennis players to classical singers practicing CCM music. 
The focus on singing as an athletic and artistic endeavor is central to the process of VCT (Edwin, 2008), and the majority of its practice is based on exercises that intentionally work specific muscles of the vocal tract (Wilson, 2021).  It is important to note that this justification for VCT is often attributed without the support of empirical evidence. Consider excerpts from various sources, none of which provide a citation along with the claim. See Figure 3: 
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[bookmark: _Toc216785102]Figure 3: Table of quotes from literature demonstrating the logical justification for applying exercise science to VCT, without the citation of evidence for efficacy.
However, Johnson and Sandage (2021) argue that muscles of the larynx cannot be assumed to work exactly the same as limb muscles, because of the very small size and extremely fast movement of the laryngeal muscles, and that the logical leap taken by these authors may need further investigation. Therefore, safe and effective applications of exercise science to the voice cannot yet be presumed. An exploration of the literature on the efficacy of exercise principles as they generally apply to voice and singing development would contribute to the conversation surrounding VCT. That is beyond the scope of this project, yet should remain key to future research on VCT.

This notion of the vocal athlete (Friedlander, 2019; Leborgne and Rosenberg, 2021) has also contributed to applications of pedagogy based on voice function (LoVetri, 2013; Benson, 2018; Leborgne and Rosenberg, 2021; Doscher and Nix, 2023). LoVetri, (2013) defines functional training as a means to developing techniques that enable vocalists to have mechanical control of their voice, allowing them to make any intended sound they so choose. Functional training was referred to in the majority of the literature included in this review. It could be argued that VCT is simply the practice of functional voice training, but the scope of this review was limited to discussions of cross-training. It is apparent to the author that future investigation into VCT may benefit from searches regarding functional training for the voice. 

[bookmark: _Toc216785103]Literature on Applied VCT 
Most examples of applications of VCT were found in recent studies produced by doctoral students exploring various ways in which VCT is currently being applied, and in books authored by experienced pedagogues with a background in applied voice teaching in multiple genres, at either academic institutions, in private studios, or both. Much of the literature referred to incorporating a non-classical genre alongside WC pedagogy (refer back to Figure 2). 
Several texts contained specific VCT exercises and information on how they should be applied in the studio (Latimerlo and Popeil, 2012; Spivey and Saunders-Barton, 2018; Ragan, 2020; Leborgne and Rosenberg, 2021). Other examples were found in several recent theses. 
In her doctoral thesis through the University of Wisconsin, Isabel Celata (2025) interviews Professor Mary Saunders Barton along with two other well-regarded instructors, Dr. Masi Asare and Dr. Chadley Ballentyne. Celata also provides data from reports of personal experiences in a cross-training voice lesson with each of them, documenting the pedagogical approaches utilized, as well as the observed benefits. While the thesis itself explores the use of VCT as a means to improve upon the technique of a classical singer, the instructors themselves provide examples of cross-training relevant regardless of genre. 
Higgins (2022) compares and contrasts six different singing lessons conducted by three WC or three non-classical instructors. From the observations, Higgins draws conclusions about how the two approaches are similar or can be combined. Allen (2024) reported on the application of VCT in private voice lessons for 56 WC voice students. Examples of applications of VCT were found primarily in these books and theses. 

[bookmark: _Toc216785104]Examples of Applications
[bookmark: _Toc216785105]Registration
Registration was the most commonly addressed area of instruction (Edwin, 2008; Andrews, 2011; Willis-Lynam, 2015; Guy, 2017; Benson, 2018; Spivey and Saunders-Barton, 2018; Bos, Bozeman and Frazier-Neely, 2021; Wilson, 2021; Higgins, 2022; Bruder and Larrouy-Maestri, 2023; Hoss, 2023; Moniz, 2023; Pitre and Sheridan, 2023; Henshaw, 2024). This is likely because registration is one of the key factors in the perception of differentiation between singing styles (Willis-Lynam, 2015). It is also common that singers who have trained primarily in one genre have one register that is more developed than the other (Ragan, 2020), therefore requiring that attention be given to the other register. While the author makes no judgement about the various proposed terms for voice registers, such as modal, loft, M1, M2, and others, for sake of clarity, ‘chest’ and ‘head’ will be the only terms used to describe registers, as those are the terms utilized in the author’s practice. 

From a physiological standpoint, register cross-training is related to working the cricothyroid (CT) and thyroarytenoid (TA) muscles of the larynx evenly and equally (Edwin, 2008; Spivey and Saunders-Barton, 2018; Ragan, 2020). The job of the CT muscle is to stretch the vocal folds to make them thinner and longer, and the role of the TA is to thicken and shorten them (McCoy, Halstead and Helding, 2019). Edwin (2008) explains singers who may predominantly use their head register, in which the CT muscle is dominant, will benefit from vocalizing and performing repertoire that requires them to utilize their TA-dominant chest register (2008). 

Developing both muscles to be equally flexible and strong is referred to as a balanced registration, which is the primary focus of the exercises put forth by Spivey and Saunders Barton in their book ‘Cross-Training in the Voice Studio: A Balancing Act’ (2018). The authors provide phonation strategies and singing exercises that help students become aware of the sensations of their chest and head registers, to become adept at intentionally utilizing either register, and to develop the ability to intentionally mix or separate them (Spivey and Saunders-Barton, 2018). The authors suggest starting at both extremes, utilizing hooting sensations to initially find their head voice and using speech-like singing to familiarize them with the sensations of chest voice. From a practical standpoint, these examples are potentially useful exercises for enabling singers to compare and contrast the different sensations they feel and hear when producing sounds in two different registers. 
[bookmark: _Toc216785106]Resonance and vocal tract positioning
Addressing resonance strategies and vocal tract positioning is an important component of VCT (Edwin, 2008; Spivey and Saunders-Barton, 2018; Wilson, 2021; Higgins, 2022). Exploring the contrasting sensations of the resonances produced by a low larynx as compared to a high one, a wide and narrow pharynx, a lifted or lowered velum, and a wide to narrowly open mouth producing open or closed vowels help students learn the vast array and volume of sounds they are capable of making (Winnie, 2017). 

Dr. Ballantyne, cited in Celata (2014) explained how he uses ‘novel sounds’ to help students become more aware of their own voice and to feel free to make all types of sounds, without worrying about staying within the boundaries of genre (pg 54). He also demonstrates how changing the height of the soft palate and switching between different vowel locations allowed for easy transitions between a darker or brighter tone. This helped the student develop the ability to utilize either timbre when they chose. 

Belting, a style often associated with musical theater and pop but typically excluded from WC singing, was also addressed in terms of resonance and pharynx shaping. 
Spivey and Saunders Barton (2018) describe the development of belt technique as skills for intentionally manipulating the height of the larynx and the position of the velum, soft palate and tongue, all layered on top of a balanced vocal tract. They use common ‘calling’ phrases, such as “Watch out!”, “Help!”, or “How dare you!” to help singers access the resonance necessary for belting (Spivey and Saunders-Barton, 2018, p. 48). Pitre (2023) cites Spivey and Saunders Barton and this method as a means to help her choral students produce a sound appropriate for gospel singing.

In an excerpt from a one-on-one lesson, Celata (2025) describes how Dr. Asare applied vocal track shaping to assist in exploring ‘acoustical tricks’ that help ensure a healthy belt. See Appendix 2. He utilizes explorations of sensations and sounds found during a yawn, when making a yappy barking sound, and when shaping lips like a platypus bill in order to help the student change the shape of the larynx and pharynx. Asare next used the vocalization /njae/, like a teasing child would use say ‘nah nah nuh boo boo” to encourage a forward placement, alongside the production of a ‘silent laugh’, which Asare states as borrowed from Estill, to help the false vocal folds relax while keeping the throat slightly more constricted, a configuration used for belting (Celata, 2025).

Dr Ballantyne utilized a semi-occluded vocal track exercise (SOVTE) (Titze, 2006) that encourages reduced tension and improved airflow, alternated with experimental vocalization on /wi/, which allowed the singer to explore a range of tonal sensations (Celata, 2025). Ken Bozeman’s (2013) chiaroscuro whisper (see Appendix 3) and Ballantyne’s audio speaker exercise (see Appendix 4) were also utilized for resonance explorations. 

Latimerlo and Popeil (2012) provide an extensive exploration of various vocal effects, including recorded examples, on a website for their book “Sing anything: Mastering Vocal Styles.” Effects such as growl, cry, creaky voice, breathy onsets, and classical melismas are among the 31 total sounds included (Latimerlo and Popeil, 2012). Listening and mimicking various sounds allows students to explore the range of voice qualities, resonances and sounds they are capable of producing without pressure of sounding aesthetically pleasing, which helps them to better understand their own voice (Winnie, 2017). 

Mimicking and producing familiar actions and sounds, such as a yawn, a laugh and a bark, as these pedagogues do, are a very easy way for teachers to communicate a desired outcome and for students to produce it on demand. Similar to Asare’s use of the familiar sounds, using animals sounds such as howling wolves or cawing crows has proven effective in the author’s practice for enabling students to feel the sensations of resonance changes. This practice also aligns with Janice Chapman’s recommendation to use primal sounds (2017). Primal sounds are sounds the body makes instinctively, such as crying, whimpering or yipping in pain, which the brain and vocal tract automatically coordinate to produce (Chapman, 2017; Rodgers, 2020), and help students to produce similar singing sounds in the same way.  

While the focus of Celata’s research was on the application of musical theater techniques towards improvement in WC singing, she described these lesson experiences as style-neutral (2025), illustrating how cross-training techniques need not be associated with a specific genre, as supported by Edwards (2008).  This is an important element of an inclusive voice studio, especially when it comes to avoiding perpetuation of genre bias. Allowing students to explore the sounds they are capable of making without categorizing them by genre keeps the doors to all genres open to them as they learn, grown, and eventually determine their own performance interests and goals.  

[bookmark: _Toc216785107]Alignment and kinesthetic awareness
Building kinesthetic awareness helps singers monitor and intricately adjust their instrument to produce intended sounds (Benson, 2018). Dr. Masi Asare’s work aligns with this, as she mentioned the importance of body alignment and kinesthetic awareness frequently in her applied lesson (Celata, 2025).  Asare noted singers may need to remain relatively still or move quite a bit when singing and exploring alignment alongside various body positions is key for cross-training, while a strong connection to the body supports the development of voice control.

Applications of kinesthetic awareness instructions included utilizing yoga positions BAPS (Biomechanical ankle platform system) boards (see Appendix 5), movement while singing, and pelvic floor engagement (Celata, 2025).  These examples illustrate ways in which exercise science has entered the voice studio. From a practical standpoint, they apply more to muscles of the limbs and core, as opposed to the larynx, which is potentially a more applicable use of the exercise principles, as argued by Johnson and Sandage (2021).

[bookmark: _Toc216785108]Breathing and Support
Breathing and support are integral to VCT (Wilson, 2021), yet few examples of application for instruction were included. Examples were the same as those applied for alignment and kinesthetic awareness.

[bookmark: _Toc216785109]Style and performance considerations
Other areas of VCT discussed in the literature included the application of acting techniques, which is not a priority in all genres, and therefore must be intentionally practiced (Causey, 2012). Experiences with vibrato control (Benson, 2018), variation in onsets and offsets (Winnie, 2017), and phonation qualities (Henshaw, 2024) were all included in discussions of applying VCT in the studio, though with few examples of applied instruction strategies. 

[bookmark: _Toc216785110]Applicability of examples
These examples of how VCT can be applied in the voice studio contribute to the creating of a toolbox of ideas and recommendations for instructing students across genres. In terms of the primary goal of VCT, the development of a flexible, strong and responsive voice, exercises that foster a strong system of breath support and sense of proprioception across the entire body align well with principles of exercise science, as they focus on limb and core muscles (Johnson and Sandage, 2021). The exercises for encouraging registrational awareness and flexibility, as well as strategies for vocal tract manipulation and exploration are useful for helping students to understand their own voice. However, as Johnson and Sandage (2021) note, applying exercise science to the muscles of the larynx cannot be assumed to be safe and effective in terms of muscle development, since the laryngeal muscles differ from limb muscles. Further investigation into physical effects of cross-training techniques would be very helpful in determining if VCT is appropriate for all singers at all stages of development. 

[bookmark: _Toc216785111]Benefits and Efficacy
Sanders Barton (cited in Celata, 2025), noted that there is very little empirical research on VCT to compare to the anecdotal evidence, which aligns with the findings of this review. Across the literature, the majority of discussion regarding the benefits of VCT are based on anecdotal reports from singers and instructors who have personally applied it in their own practice. Of the ten theses reviewed in this paper, nine were qualitative studies focused on personal experiences with VCT. Only one empirical study on the efficacy of cross-training was found across the literature. While accounts of personal experiences and success associated with VCT provide useful information on how it can be applied in the studio, quantitative data is particularly useful in determining if it should be applied in the studio, or if there are certain situations in which it is not a safe or effective approach. Measures of the ways in which VCT exercises effect the musculature of the vocal tract can give important insight into whether VCT is useful at any or all stages of a singer’s physical development. 
[bookmark: _Toc216785112]Qualitative evidence
The work of Spivey and Saunders Barton was cited the majority of the qualitative theses, papers, and books included in this review. Their work on cross-training is well-respected (Glindemann, 2021) and they have an extensive amount of experience with VCT (Celata, 2025).  Edwin’s work (2008) is also well-respected and cited frequently. Because of the vast experience and the breadth of students with whom they have worked, their reports of the benefits of VCT deserve consideration.
Edwin (2008) and Spivey and Saunders-Barton (2018) state that development of a balanced vocal-tract, in terms of musculature and flexibility, is a fundamental benefit of VCT (Spivey and Saunders-Barton, 2018). This aligns with the experiences reported by Sun and Sheridan (2022), Wilson (2021), Bos, Bozeman and Frazier-Neely (2021), Benson (2018), and Ragan (2020). In addition to Spivey and Saunders-Barton (2018), several authors report that this balance contributes in the long term to vocal health, longevity, and avoidance of injury (Ragan, 2020; Bos, Bozeman and Frazier-Neely, 2021; Leborgne and Rosenberg, 2021).
VCT also has been shown to foster an increase in vocal tract flexibility, endurance, and coordination (Edwin, 2008; Spivey and Saunders-Barton, 2018; Bos, Bozeman and Frazier-Neely, 2021; Allen, 2024; Celata, 2025), as well as an increase in power and breath support, (Edwin, 2008; Spivey and Saunders-Barton, 2018; Wilson, 2021; Allen, 2024; Celata, 2025).
Development of proprioception is another benefit of VCT (Higgins, 2022; Ford, 2023; Celata, 2025), which enables singers to develop better control of their sound production. Authors also report benefits related to artistic expression. Catania (2004), Brubaker (2020)  and Celata (2025) found that cross-training helped singers better communicate the meaning of the text or the motivations of the characters in the song, as was reported by Edwin (2008) and Spivey and Saunders Barton (2018).
There are also societal and emotional benefits to cross-training. Applying VCT in the studio can contribute to ensuring students access to a diverse and inclusive repertoire experience (Celata, 2025), and to deconstructing the WC bias in the field of vocal pedagogy and institutional music instruction (Pitre and Sheridan, 2023). Students can explore the full range of sounds their voices are capable of making (Celata, 2025), and can come to understand the limitation and the potential of their own voice, without any aesthetic bias or presumption of vocal identity (Winnie, 2017). Allen (2024) reported an increase in excitement about learning new techniques among his students after implementing VCT, which led to an increase in engagement. This suggests alignment with motor learning theories that support the idea of creating unfamiliar learning experiences to foster skill acquisition, (Bos, Bozeman and Frazier-Neely, 2021).
[bookmark: _Toc216785113]Quantitative Evidence
In a 2024 thesis by Henshaw, a mixed-methodology study recorded acoustic measurements of N=6 singers before and after six 1-hour sessions of VCT over the course of six weeks. The primary genre of all participants was CCM, and the majority of the VCT exercises were geared toward singing WC style. Data from interviews and reflective journals regarding the experiences and perceived benefits or drawbacks to the VCT protocol was collected from all six participants. The perceived benefits and positive effects reported by the individual participants align with other anecdotal reports across the literature. Participants reported a better understanding of breath control, which was also reported in Allen (2024), Celata (2025), and Spivey and Saunders-Barton (2018).
The results of the quantitative study indicated that engaging with a VCT had a positive correlation with changes to the voice profiles of participants, which were seen in coordination of the respiratory system, changes in habitual shaping of vocal tract, and greater functional capacity, including range. However, Henshaw makes note of an important nuance. The positive correlation related to the level of engagement with the protocol, meaning the extent to which the singers practiced outside of VCT lessons had an impact on their measured progress. 

The study measured only short-term effects of VCT, and it is possible the level of engagement, which correlated with an increase in practice (Henshaw, 2024) influenced the level of improvement, instead of the prescribed exercises. A study that controlled for the number of hours of practice would be insightful. Also, the protocol designed for the study was identical across all six participants, and though there was an overall trend in improvement, all six did not improved equally or identically. This could be due to the lack of individualized training, which is documented as a more effective approach (Sherwood, 2023). Therefore, the pre-planned protocol may have served the needs of some of the singers better than others, which may have influenced measures of efficacy. In terms of benefits or limitations in practice, the study indicates that VCT may have an effect on the muscles of the larynx and breath support system, yet the effect of increased practice cannot be ruled out as a factor. Information on developmental differences of the voice, synthesized with data from this study would be useful in determining if VCT is useful for singers of all ages, and if exercises that encourage singers to simply practice more often, in any genre, are sufficient for improving vocal development. 

[bookmark: _Toc216785114]Limitations
A potential limitation of VCT is time constraint, with singers and teachers reporting that it did not feel like there was time for adding VCT without sacrificing practice in their primary genre  (Spivey and Saunders-Barton, 2018; Wilson, 2021; Higgins, 2022). This is more likely to be an issue when advanced singers start VCT later in their careers, after they have already chosen a primary genre. When applying VCT early on in the training process, it could become a foundational part of the singer’s practice routine regardless of the genre they eventually choose to focus on, if they choose one at all (Ragan, 2020).  
One instructor noted that when using VCT early on in training, there was a longer period of time where the young students struggled to feel successful in any genre, yet this instructor also noted that working through this period had typically resulted positively, with students experiencing eventual development of flexibility, strength, power, and versatility (Higgins, 2022). Also, in regard to working with younger students, there are particular considerations to be made when it comes to exploring all resonance options (Roll, 2016). There is some data to indicate that belting, popular in musical theater and with young singers (Kempfer, 2014) is contraindicated at some stages of vocal development (Phillips, Williams and Edwin, 2018; Hoss, 2023). 
A lack of consistent application (Hoss, 2023), or inadequate application in which certain genres were still prioritized over others (Henshaw, 2024) were listed as potential limitations. This concern aligns with reports of a lack of training among voice teachers in genres outside of WC (Weekly and LoVetri, 2009; Desilva, 2016), and supports the call for an increase in pedagogical training across all genres for singing instructors (Meyer and Edwards, 2014; Bartlett, 2020). Lack of empirical evidence for effectiveness is also a limitation for some practitioners (Kaphoe, 2022).
[bookmark: _Toc216785115]Conclusion
Applications of VCT are broad and the motivations and intended benefits for its application vary from singer to singer. The majority of justification for the benefits and applications of VCT are anecdotal and would be bolstered by future empirical studies on the effects of the approach. Also, more research on the application of exercise principles to the muscles of the vocal tract is necessary to provide clarity on underlying assumptions of the efficacy of VCT (Johnson and Sandage, 2021).
Data from this review indicates there is not a consensus on the definition of VCT, especially as it relates to the intended goals and timing of its application. For the purposes of the author’s practice, VCT that is applied from the beginning of training, supports the development of balanced, strong, and flexible muscular vocal tract will be the most useful. This approach to application will enable students to explore the potential extremes and limitations of their voice, will develop their ability to minutely control their vocal tract to produce sounds safely on demand, and to remain unlimited in their choice of vocal endeavors as they grow and refine their own interests (Winnie 2017).
Keeping in mind this lack of consensus is key when exploring current and future research regarding VCT, but it does not mean that data reported from different approaches to VCT cannot be helpful. Because the author’s initial training was classical, it stands to reason that research on musical theater and CCM pedagogy may also be applicable for implementing VCT, as it can provide more insight into how to include a broader array of style techniques into instruction.   
In addition to exploring literature on musical theater and CCM pedagogy, revisiting the specific in-lesson examples presented in the literature (Wilson, 2021; Higgins, 2022; Celata, 2025) will be especially useful for continued guidance on practical application of VCT, as the nuance of terminology and communication presented provides specificity and clarity.   
Further research on the efficacy of VCT is warranted due to a lack of empirical evidence to support anecdotal reports. Also, research into VCT as it applies to female adolescents will be relevant to the author’s personal practice. This will require investigation of vocal tract development throughout adolescence, as well as the effects of hormone fluctuation and the menstrual cycle on the vocal fold musculature. Synthesizing this information alongside data on voice training from a functional standpoint could provide insight into best practices for VCT with female adolescents. 


[bookmark: _Toc216785116]Critical Reflection

For this reflection, I chose to utilize Driscoll’s What? Model of Structured Reflection (2001), primarily because it was a one of a suggested model that I have not tried, which aligns with my learning goals, and upon further reading of potential models, felt it best suited my style of writing and thinking. During initial reading about the model, I found myself answering the proposed reflection questions from three different perspectives; myself as a researcher and a practitioner. Therefore, I have structured this essay based on reflections on each of those experiences. 
[bookmark: _Toc216785117]Reflections as a researcher
[bookmark: _Toc216785118]What? 
Improvement in organizational and planning skills have been at the forefront of my goals from the onset of each module. Applying learning from previous modules about the required planning for data analysis (Jirwe, 2011), and time management (Burnard et al., 2008), I endeavored to fully comprehend the process of a rigorous literature review (Randolph, 2009),  and then to make a timeline and stick to it. I knew the reading load for this module would be high, the data collection would require more organization than I am accustomed to, and the process required documentation (Ferrari, 2015; Chigbu, Atiku and Du Plessis, 2023). I utilized a Gantt chart for time management (Geraldi and Lechter, 2012), thoroughly read about the type of review I would carry out and applied suggested methods. One example of an applied suggested method for literature reviews was utilizing a table to organize all the information to enable clear and accessible records for analysing the data (Christou, Parmaxi and Zaphiris, 2025). In comparison to other modules, I felt my use of these guides was better executed than in previous modules. Nevertheless, I was still not satisfied by my pacing throughout the process, which was unbalanced and required more work closer to the deadline than I was comfortable with.
[bookmark: _Toc216785119]So what? 
In order to feel successful at producing my best work, I personally need to be able to feel confident in my plan and to have enough time to allow for adjustments or corrections to happen along the way. I feel confident that I will be able to refine my data organization process based on my experience in this module. However, my struggles with time management and pacing have occurred repeatedly and I need to explore ways to address this before the next module. Exploring the issue and potential solutions more deeply, I confirmed that procrastination, while common among academic learners (Duru and Balkis, 2014) was not the issue. I struggled with the pacing of the project, which I speculate is because of my reliance on a sense of urgency for task completion (Kennedy and Porter, 2022). I did not accurately estimate the length of time that each stage of the process would take, which is key for effective time management (Agyei, 2015). This was an influential factor in my pacing struggles. Recognizing my reliance on the sense of urgency suggests that incorporating an illusion of urgency into my project timeline, with component specific deadlines, will be helpful (Zhu, Yang and Hsee, 2018). It will be important for me to view those deadlines as firm, as opposed to merely suggested.
[bookmark: _Toc216785120]What now? 
For the next module, I plan to investigate other tools for time management to replace the GANTT chart, which has not been effective for me. In an initial investigation, the PERT project management framework (Agyei, 2015) seems promising because it addresses the challenge of breaking tasks down into smaller pieces and effectively estimating the amount of time they will take.
[bookmark: _Toc216785121]Reflections as a Practitioner
[bookmark: _Toc216785122]What? 
The goal of this literature review was the gain a better understanding of vocal cross-training so that I can safely and confidently apply it to my studio, and to ensure that the decision to do so is justified. Narrowing the focus of this review was a challenge for me, which I believe also contributed to Initially to my previously discussed difficulties with pacing. I followed every citation, saved every article, unsure of what was relevant, how broad or narrow my search terms should be. 
[bookmark: _Toc216785123]So What?
I knew that it is recommended to have inclusion and exclusion criteria in place prior to conducting the search (Khalil and Tricco, 2022). Yet, I also knew from experiences with previous modules that I would need to know more about the topic before I could be confident in what was relevant, therefore, incorporating a hermeneutic approach (Boell and Cecez-Kecmanovic, 2014) would be necessary for me to refine my search as my understanding of the topic grew. Nevertheless, my difficulty in determining the focus led me to get behind from a timeline perspective and to feel lost amongst the large collection of articles. I spent way more time searching and collecting articles that I didn’t even need in the end. 
Reflecting upon why this occurred despite adherence to research guidelines, allowed me to realized that I was ignoring my practitioner role in the process (Costley, Elliot and Gibbs, 2010). My research questions were aimed at how I could apply vocal cross-training to my practice, yet I failed to remember to keep potential answers to that question at the forefront of my search. This also created a disconnect between my work on the module and the relevance it had to my actual real-life needs. I was simply summarizing applications as they were presented without considering how they could be applied, which lacked depth in analysis. 
[bookmark: _Toc216785124]What now? 
I feel this was a turning point for my perspective as a practitioner-researcher. Going forward, my awareness of the need to focus myself as the practitioner before the researcher (Costley, Elliot and Gibbs, 2010) will hopefully allow me to struggle less with determining the direction of my research, as well as with remaining focused on the aims and objectives throughout the process.  
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[bookmark: _Toc216785127]Appendix 1: Search Record
Record of search parameters and results.
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[bookmark: _Toc216785128]Appendix 2: Excerpt from Celata (2024). 
The nuance in communication, including any analogy or metaphor, imagery, and sequential order of exercises can be found in the following excerpt from a one-on-one lesson, in which Dr. Asare demonstrates how to use primal or novel sounds to attempt belting:

We then turned to discussing laryngeal height. We considered the lower laryngeal position used for classical singing versus the higher larynx required for belting. We felt the changes in position by vocalizing on a yawn, allowing the larynx to descend, and then barking like a yappy dog, feeling the larynx rise. Next, we added a gentle glottal onset in addition to the bark. Naturally, I turned towards a high pitch and “thin vocal fold contact,” which is not conducive for belting. Asare instructed me to pitch the bark slightly lower, which allowed me to use fuller fold contact, setting my vocal tract up for the belt. Asare noted that a narrowing of the aryepiglottic sphincter combined with a forward placement would create a buzzy sound, allowing for a burst of acoustic resonance without additional vocal effort. We explored this sound by pretending to be a platypus, placing the buzz in our “platypus bills.” I imitated the forward, ringing sound Asare demonstrated, vocalizing on “yeah.” I found that the buzzy, forward sound created more amplification without extra work (pg 80).

[bookmark: _Toc216785129]Appendix 3: Bozeman’s Chiaroscuro Whisper Exercise
Kenneth Bozeman’s Map of “Resonance Energy Sensation Locations of the Second Formant in Speech Articulation”. Breathing without phonating through various vowel positions enables the singer to locate different acoustic configurations of vowels. (Bozeman, K.W. (2013) Practical vocal acoustics: pedagogic applications for teachers and singers. Lanham: Rowman & Littlefield, p. 66). For more information, visit http://www.kenbozeman.com/resources/Chiaroscuro_Whisper_Vowel_Modeling.pdf
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[bookmark: _Toc216785130]Appendix 4: Ballantyne’s Acoustic Exercise
Dr. Chadley Ballantyne’s application of acoustical exploration via a speaker emitting white noise, as reported in (Celata 2024, pg. 87). Use this exercise to isolate and refine articulatory patterns.
1. Use a small, hand-held speaker emitting white noise.
2. Hold speaker up to mouth.
3. Configure mouth into various vowel shapes, but do not phonate.
4. Observe the different acoustic output based on vowels heard in changes to pitch of the white noise.
5. Repeat this process while singing repertoire to investigate places where pharyngeal shaping could be adjustment for best acoustic output.

[bookmark: _Toc216785131]Appendix 5: Use of BAPS board
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Source: https://www.verywellhealth.com/what-is-a-baps-board-2696229
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“Given the fact that singing training contains an element of
muscular efficiency and conditioning, it goes without saying
that vocal cross training is also beneficial.” (p.1)

Edwin (2008)

“Just as cross training promotes optimal performance levels and
mitigates against injury in athletes, cross training for the voice
promotes similar results for “voice athletes”. (p. 73)

Attributed to Spivey and
Saunders-Barton (2018),
quoted from Wilson
(2021)

“An exercise trainer will explain that for a set of muscles to be
strong, one must work the adjacent muscles for resiliency and
flexibility. By extension then, this must be true for singing as
well.” (p. 341)
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