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3. The Portfolio
Introduction and Rationale
As a choral director, I am frequently looking for ways to encourage good singing technique, enhance performance and ultimately, increase the enjoyment of my singers and our audience. Although I received a classical training as a young soprano, it is many years since I have had singing lessons and both singing and choral pedagogy have moved on since then. Whilst exercises such as sirening, tongue trills and lip trills were used as vocal warm-ups in my singing days, the use of other semi-occluded vocal tract exercises (SOVTEs) such as straws and resonance tubes were far less commonplace. Practitioners such as me often use the same tools they have used during their formative years as a performer because our teachers used them and considered it to be the right way to train young voices, often without an explanation or understanding of the rationale behind them (Dargin et al, 2015; Titze, 2018).
This assignment will provide an opportunity for me to improve my knowledge of the research into the effectiveness of SOVTEs, giving me the confidence to explain the principles to my singers with the aim of engaging them in the use of SOVTEs both in and outside of rehearsals.
It is not my intention to provide an in-depth analysis of the science, especially as some of the concepts such as inertance are complex and require a better understanding of vocal acoustics than time permits at present, this may be the subject of a future study. However, I aim to provide an overview of the available research and the conclusions reached whilst determining whether the current view that SOVTEs are beneficial is supported scientifically and whether SOVTEs can be applied constructively within the choral environment. 
SOVTEs have been used for many years by voice professionals such as singers, actors and in practice and rehearsals (Andrade et al, 2014; Andrade et al., 2016; de Olivera et al, 2020; Enflo et al, 2013; Lã & Ternström, 2020; Dargin, DeLaunay & Searl, 2015; Guzman et al, 2017; Kapsner-Simth et al, 2015; Titze, 2006; Kang et al., 2018) and are commonplace in speech therapy regimes for people with voice dysphonia (Dargin and Searle, 2015, Guzman et al, 2017; Mills et al., 2017, Verdolini-Marshall et al., 1995).
As I start the research for this study, I hope to find a there is a significant body of work on the subject, although I am unsure how much will be directed at choral singers. As such, I expect I will need to draw upon work with individuals and determine whether it can be applied in a choral setting. A good starting point for me will be the work of Dr. Ingo Titze, distinguished voice scientist and leading advocate of SOVTEs especially straw phonation, in particular, his April 2006 paper ‘Voice Training and Therapy With a Semi-Occluded Vocal Tract: Rationale and Scientific Underpinnings’ in the Journal of Speech, Language and Hearing Research. Additionally, Dr. Titze’s 2018 paper ‘Major Benefits of Semi-Occluded Vocal Tract Exercises’ in the January/February 2018 edition of the Journal of Singing will provide a guide to some of the benefits I hope to find discussed in other studies.
As a choral director, my main interest is the impact of SOVTEs on the singing voice, but I expect this study to draw upon research across several disciplines including singing pedagogy, speech therapy and vocal acoustics. I anticipate there will be a significant number of scientific principles and terminology that will require effort and time to understand, especially in the field of acoustics. I will need to acquire this knowledge to ensure I understand the findings of each of the studies and to ensure I am able to critically apply the principles in my own practice. The exercise should provide me with the tools to be able to explain these principles to my singers and potential students, providing context and a rationale for the adoption of SOVTEs as part of their vocal routine.

Planned Programme of Study
Aims and Objectives:
The aims of this assignment are:
· To broaden my understanding of a range of SOVTEs to fill an identified gap in my knowledge.
· To understand the scientific principles behind the effects of SOVTEs on vocal production.
· To understand the potential benefits of SOVTEs in vocal performance especially singing.
· To hone my critical analysis skills and use of relevant research methodologies in tackling a subject of which I have very limited understanding.

The objectives of this assignment are:
· To identify relevant peer-reviewed papers by respected scientists in journals, books, and other media across several disciplines.
· To analyse and document the findings to identify areas of consensus or disagreement between researchers.
· To determine to what extent any beneficial effects of SOVTEs can be applied effectively in a choral setting.
· To evaluate the benefits of SOVTES in the context of my current choir, determining the potential outcomes and which would be most beneficial to achieve those outcomes.
· To identify the limitations of the research and consider how that may impact the application in the context of my current choir and how this may differ for future choirs.
· To produce a short document for my singers to guide them through the use of SOVTEs in their personal practice.

Prior to the commencement of the project, the proposed timetable was compiled:
[image: ]

Literature Review Process

The literature review is ‘a means of demonstrating an author’s knowledge about a particular field of study’ (Randolph, 2009, p.2). The usual placement of a literature review is within the context of a dissertation or a research project, where it helps to establish the current position of research, and provides a framework for discussion on how new research will advance thinking or practice in the relevant area (Randolph, 2009). It also provides a useful mechanism for researchers to establish their own pre-existing views and subsequent potential impact on interpretation on their findings (Randolph, 2009).
In this instance, the literature review is to be used as a basis for the development of knowledge (Snyder, 2019) whilst serving as foundation for future research and ideas. As such, it is more of a systematic review as it is ‘self-contained study’ in its own right (Denscombe, 2017, p. 149). 
In the short term, whilst my practice is on a hiatus due to COVID-19, I will seek to further my knowledge in specific areas through the systematic review of existing research, resulting in new tools to apply once choirs are allowed to rehearse and perform. 
As I aim to complete this project in the form of a literature review, I hope understanding the structure and context will also stand me in good stead for any larger research projects undertaken. It will, hopefully, improve and refine my ability to undertake a critical review that questions assumptions and claims made, whilst taking into account the quality and validity of the evidence provided through an evaluation of the work of a selection of researchers and the conclusions they have drawn (Bell and Waters, 2018). 
Denney and Tewksbury define a literature review as ‘a comprehensive overview of prior research regarding a specific topic’ (2013, p. 218). The aim is to highlight what research has been completed to date and to determine how it will relate to, or inform the thinking or research being planned by the reviewer. The three main functions of a literature review are:
· To provide a theoretical background to the area of interest or project.
· To provide the basis for the justification of how the findings are related to the state of current knowledge; and
· Establish the connection between the proposed study and what is already in the public domain.
(Perumal, 2012)
In this case, the study will focus on examining available published scientific research across a number of disciplines including vocal pedagogy, vocal acoustics and speech therapy. The aim is to gain a solid knowledge base in this area, allowing me to apply the learning in the correct way.  I anticipate there will be limited research in my particular field, choral singing, and as such, I will need to determine which of the papers I find, will provide information that can be applied to my practice and which can be eliminated and possibly reserved for future projects.
Perumal (2010, p.38) proposes the following model as an approach to completing a literature review
[image: ]


In undertaking step 1. I have reviewed journals and searched the university’s online library extensively as well as Researchgate and general web searches to find relevant papers in peer reviewed journals. So far, articles relevant to the subject have been found in the following:
Journal of Singing
Journal of Speech, Language and Hearing Research
Journal of Research in Music Education
Journal of Voice
Biomedical Signal Processing and Control
International Journal of Language & Communication Disorders
In addition, I may find useful information on the application of the findings in secondary sources including books and articles by well-known vocal pedagogues and academics such as Linklater, Nix, and Sundberg.
I expect much of the terminology used regarding scientific measurement will be new to me and will require a period of familiarisation and understanding. To this end, I intend to collate a glossary of new terms with simplified definitions as a referral tool until such time as the terminology becomes more familiar. My chief concern is that some of the vocal acoustics terms will require significant time to assimilate as my experience of the field is very limited. However, part of the rationale for choosing this topic was to educate myself in this area and be able to evidence my understanding main theories in this field and how they have developed (Hart, 1998).

As I expect there to be a significant number of articles to read and limited time to gain an understanding of a new subject, I will need to adopt a systematic and thorough approach to my review (Denscombe, 2017). As part of step 2. I will undertake a review of each of the articles to decide which are relevant and which may be discarded for this project. In the first instance, this will entail reading the abstract of each to determine whether or not the article is relevant to my area of interest (Rhoades, 2001), for example, I will not be considering studies involving children’s voices. If further clarification is needed, I will consider introduction and the conclusion to determine relevance to the study, either supporting the hypothesis or providing a relevant counterargument.
Once the relevant documents have been identified, I plan to review the articles in their entirety, updating my glossary for new terms that may need further definition. Examination of the Reference section of each for article may lead to further papers of interest, a process that if repeated at each stage could illicit further reading relating to SOVTEs and the singing voice, a process similar to a ‘hermeneutical framework’ (Boell &  Cecez-Kecmanovic, 2010; Lloyd, n.d., p. 8). 
In addition, as I work through the review process, I will log the details for referencing to ensure I keep an accurate record of all documents reviewed or considered. I also intend to compile a table of brief details of each of the relevant papers, including the subject, methods used, outcomes and measurements (appendix XX). This will enable me to see the connections between the different studies, highlighting both common and contrary outcomes whilst providing a summary of the scientific methods and measurements applicable to the project (Denscombe, 2017). This will also fulfil the criteria that a literature review should not be just a list and a summary of the research out there but, more importantly, an analysis and a synthesis that points the contradictions and weakness in the data alongside the findings that support the argument (Thomas, 2017). 
By analysing and synthesising my findings, I will evidence my understanding of the benefits of SOVTEs for choral singers and hopefully, be better placed to apply this in my practice.

Critical Reflection: The Learning Process

Simply put, the purpose of this project was to fill a gap in my understanding of the science behind semi-occluded vocal tract exercises (SOVTEs). Many practitioners and therapists use SOVTEs and believe in their benefits, myself included. For me, however, the issue comes when I try to explain why I believe they work and what the physiological effects are. I am concerned that I am one of those practitioners that when asked ‘to explain what goes on inside the airway during these exercises, the answers are inconsistent and occasionally incorrect’ (Titze, 2018, p.311). By undertaking this study, I hope to gain the knowledge to avoid this situation.
In my experience, few choral directors appear to be aware of or use SOVTEs; sirening and lip trills are about the extent of their usage and then no rationale is given for their use. I have attended courses and workshops that have paid cursory attention to them. However, as I started this course, I became aware that they are more commonly used by teachers and coaches and where these individuals are involved in choral directing, they use SOVTEs in that arena as well.
In general, though, I found little discussion of science behind SOVTEs in secondary sources. There was a lot of description on when and how to perform them, and some discussion on the expected outcomes and perceived benefits but few offered ‘laymans’ explanations of the science behind the perceptions. The exceptions were Nix (1999, 2008) and Ragan (2020) who both offered overviews of the science, uses and expected benefits of SOVTEs. Ragan (2020) proved to be valuable in providing a brief overview of the effects from SOVTEs on which I was able to draw during my research.
I realised there was a weakness in my approach to my practice when I tried using different SOVTEs as warm-ups in rehearsals, I found I couldn’t explain adequately the benefits of asking my singers to make silly noises and blow through straws! My current choir is largely made up of a stable group of experienced middled-life singers, who like myself had been trained in a way didn’t include many SOVTEs. This led me to ask myself why should I expect my amateur singers to buy-in to my ideas and suggestions if I couldn’t explain the benefits logically and rationally? This project is my attempt to start to rectify this issue and get me to a reasonable position in terms of current thought and practice. I think it is important to recognise, even at this early stage, that there will be further developments in this field in the future and it will be part of my ongoing development to ensure I keep up to date ongoing.
As critical reflection is considered a crucial aspect in professional development across many disciplines including teaching and nursing, I considered it important to maintain a critical approach throughout this project. Having considered several of the methodologies available, I realised that to be successful I should consider the skills I had acquired in my first career as a Finance professional. Many of the management skills I have acquired have been done so by ‘thinking on my feet’ and then subconsciously reviewing and evaluating what did and didn’t work. Donald Schön describes how such intuitive actions leading to unexpected results, both good and bad, leads to this ‘reflecting-in-action’ (2016, p.56). 
To benefit from reflective practice, I realised I had to move from ‘Reflection-in-Action’ to ‘Reflection-on-Action’ (Schön, 2016), whereby 
‘…reflecting on an experience is an intentional learning activity requiring an ability to analyse the self in relation to what has happened or is happening and make judgements regarding this…’ (Driscoll, 2007, p.29).
By developing a reflecting-on-action approach by considering actions after the event, I hope to ‘increase the effectiveness of reflection-in-action’ (Bolton and Delderfield, 2018).  To support this aim, I decided to keep a journal of my experience, noting my frustrations, concerns, and successes along the way. By keeping the journal throughout the project, I would be able to record my thoughts in real-time, rather than trying to remember the experience and the context retrospectively. I hoped this would provide a record of any mistakes in approach that I made and can learn from, ensuring I don’t repeat them again. Also, as time progressed, I was hoping the current situation with COVID-19 would improve, allowing for the re-commencement of regular rehearsals. This would mean I would be able to start recording the impact of a structured introduction of SOVTEs with my singers, along with their reactions and attitude to them as I hope to be better able to explain the rationale. This would fit nicely with Kolb’s experiential learning cycle which considers four aspects of the learning cycle where the learner ‘touches all bases’ (Schenck and Cruickshank, 2015, p.74).
[image: Kolb's Learning Styles and Experiential Learning Cycle | Simply ...]
Figure 1. Kolb’s Learning Cycle
Source: Simply Psychology

However, circumstances have precluded returning to regular rehearsals, so this remains an exercise in gaining theoretical knowledge to be put into practice at later date. At this point, I felt as though I needed a simple but structured model that would also support the future application of my new-found knowledge. This led me to consider Rolfe et al.’s reflective model (2001). A development of Borton’s ‘What? So What? Now What? model (1970), Rolfe et al.’s model was developed primarily for the nursing profession and asks a series of more detailed, structured questions (Appendix XX).
The development of Borton’s model from:
	Sensing
	Transforming
	Acting

	What
	So What
	Now What


(1970, p.88)

to Rolfe et al.’s 2001 version:
	What?
	So What?
	Now what?

	Description stage of reflection
	Theory and knowledge building stage of reflection
	Action-oriented stage of reflection


(University of Cumbria, n.d.)

in conjunction with the questions in Appendix 4 provided a platform for me to examine my current position but also allow me to develop further when my choir are once again allowed to rehearse. Put simply, for me Rolfe et al.’s model becomes:
What?	The present situation is that I have no understanding of the scientific rationale behind SOVTEs as a vocal training tool and I believe this is a short-coming in my knowledge as a choral director and potential singing coach.
So What?	The aim of this project is to plug that knowledge gap through a desktop project to the point where I can decide which exercises would be most relevant in any given circumstance and where I can explain the techniques and the benefits in a way my singers will understand. The keeping of a study journal should provide insight into my approach which will hopefully be of use for future projects.
Now what?	In the future I will be able use my knowledge in the rehearsal hall and through feedback from different sources such as my singers, the audience, the accompanist and my own perception, examine whether the my approach is producing benefits or whether I need to refine/adapt my approach. 
As this project nears the end and as part of my critical reflection, I need to review my journal. Early in proceedings, I had identified a need to change my approach. Originally, I had concentrated on finding as many primary sources on the scientific investigation of SOVTEs as possible via various platforms and methods. I quickly realised that what I really needed was a good understanding of how to approach and structure a literature review which is in essence the form this project was to take. Therefore, my first take away from this exercise was the need for an in-depth understanding of the rubric and the importance of the planning process in structuring the project in a way that would ensure efficient use of time and resource. 
However, I was surprised to find that from the start, I found keeping a journal a tiresome task which likely explains why I have never been a journal or diary keeper. I think it is in my nature to look forward rather than reflect on the past. However, as stated early, critical reflection is considered an important tool in professional development so I will need to consider whether the skill of constructive and informative journal keeping is something I need to work on.
Another issue that was noted frequently was the nature of the reading required. Firstly, and for the most part, the papers on the writing of a literature review were very formal or dry and difficult to engage with. Looking back, I can see now that rather than persevere or take a step back and consider another approach, I opted to side-step the issue and went back to reviewing the papers relevant to the main topic, the SOVTEs. Having said that, I realise there were numerous occasions where the technical nature of the scientific studies also overwhelmed me and led me down the proverbial rabbit-hole, leading to inefficiency in both time-management and knowledge acquisition. I also realise that I set myself too big a challenge to read thoroughly all the articles I found, I was not selective enough in my approach to ensure that the task was manageable. 
Key learnings from this project have been:
· The need to focus the question to ensure it can be answered well and directly. This will also enable me to focus the reading on the most relevant areas.
· The need for better planning from the beginning, but also to review the plan as the study progresses. Nothing ever goes as initially planned and it is key to be able to recognise this and adapt to ensure focus is maintained.
· Cross-reference the reading from day one, not as I did, part way through the process when I realised I had become overwhelmed because I didn’t follow the literature review process I laid out for myself in the first place.
· Don’t get side-tracked. I did find that as I became more comfortable with the technical language being used, that I started to find the science and the statistics very interesting in isolation rather than in relation to my question. This provide a distraction and outside the scope of this particular project. However, a statistical study of the outcomes of some of the similar studies may the foundation of a future desk-top project.
· Leading on from the previous point, it is important to identify the desired learning outcomes at the very beginning of the project and then stick to them. Unless, of course, there is a fundamental issue with the anticipated learning outcomes and the topic of the study, then a focussed and organised rethink would be necessary.
· The need to build in time for unforeseen situations and re-energising breaks from research. This period of time was not easy-going, early on, a close family member was in a poor way, I experienced back problems that meant I couldn’t sit and concentrate for very long and both working and researching in the same environment due to COVID-19 homeworking became a chore. As such, I realise the need to plan study time and relaxation time is equally important to being able to keep to a deadline, at least then if needs must, there is some room in the plan for the re-organising of milestones.
· Finally, this exercise has highlighted another area for a potential study as I realised my lack of knowledge of vocal acoustics is probably worse than my knowledge of SOVTEs. Given the interrelated nature of the two subjects, I will have to consider completing a future study on the principles of vocal acoustics.
It has become apparent that I allowed myself to deviate from my initial plan without reviewing the implications and re-aligning a revised plan with my goals. In the early stages, I also didn’t maintain a disciplined approach to the collation and analysis of the information I needed. Subsequently, this delayed my progress and caused me to duplicate effort. Future studies will require better and more in-depth planning prior to commencing the research as this will also ensure the question is focussed, leading to effective and efficient use of time for research. 
Having concluded this critical reflection element, I have a better appreciation of its potential to improve performance. I recognise that reflective learning is 
‘the process of internally examining and exploring an issue of concern, triggered by an experience, which creates and clarifies meaning in terms of self, and which results in a changed conceptual perspective’ (Boyd and Fales, 1983, quoted in Driscoll, 2007. p. 29).
In other words, it encourages practitioners to learn from their mistakes as well as their successes.



2. The Assignment
Semi-occluded vocal tract exercises - we know they work but what's the science behind them? How can this knowledge be applied in an amateur choral setting and what are the potential benefits? 

Introduction 
The term semi-occluded vocal tract (SOVT) refers to a position where the mouth is partially closed during voicing (Ragan, 2020). The application of an SOVT to vocal exercises has long been adopted by  singers, actors and other voice professionals as part of warm-up and cool down routines as well as rehabilitation therapy (Dargin & Searl, 2015; Gaskill & Erickson, 2008; Gaskill & Quinney, 2012; Verdolini-Marshall et al., 1995). More recently, speech therapists have integrated the techniques into therapy regimes for people with voice dysphonia (Dargin and Searle, 2015, Guzman et al, 2017; Mills et al., 2017, Verdolini-Marshall et al., 1995). 
Titze, states that the efficacy of SOVT exercises (SOVTEs) are ‘no longer challenged’ (2018, p. 311). However, it is only relatively recently, that science has started to examine why these protocols work (Dargin and Searle, 2015; Kapsner-Smith et al, 2015; Titze, 2006). The aim of this study is to explore the literature on the science behind SOVTEs, understand the principles discussed and to assimilate the knowledge I have gained so it can be applied in my practice as a choral director and explained correctly and coherently to my choir members. 
The benefits of SOVTEs have been accepted by practitioners for many years (Andrade et al, 2014; Andrade et al., 2016; de Olivera et al, 2020; Enflo et al, 2013; Dargin, DeLaunay & Searl, 2015; Guzman et al, 2017; Kapsner-Smith et al, 2015; Kang et al., 2018; Lã & Ternström, 2020; Titze, 2006).  Titze (2006, p. 449) explains how Engel proposed in his 1927 book, Stimmbildungslehre (Voice pedagogy), that a ‘narrowing of the mouth, formed by the tongue tip and the alveolar ridge, can produce more efficient voicing’. In 1963, Aderhold described a semi-occluded technique for actors that uses a partial covering of the mouth with one hand in his paper Sprecheziehung des Schauspielers (Speech Training of the actor) (Titze, 2006, p.449). 
In 1967, Lessac promoted a method for developing ‘sympathetic vibrations that amplify vocal sounds’ (1997, p. 124) based on a semi-occluded mouth position that he called ‘a forward facial posture’ (1997, p. 125). This was further developed in the 1990s by Verdolini-Marston et al. (1995) and Verdolini et al. (1998) (Titze, 2006).

[bookmark: _Hlk61620145]For Titze, the issue comes when practitioners like me ‘are asked to explain what goes on inside the airway during these exercises, the answers are inconsistent and occasionally incorrect’ (2018, p.311). As a practitioner, I share Titze’s concerns, as my own understanding of the scientific principles behind the benefits of SOVTEs is less than sufficient, hence the choice of subject for this study.
This subject goes across several disciplines including vocal pedagogy and speech therapy resulting in a significant body of scientific work. Given the constraints of this study’s rubric, I have focussed mainly on papers involving choral and classically trained adult singers, whilst drawing on findings relating to speech therapy applications involving adults that may support the studies concerned with singing.

What is meant by SOVT and what constitutes an SOVT exercise?
The vocal tract comprises of the mouth and the pharynx (the throat) (Dimon, 2018) and an SOVT is one that has been narrowed either through changing the positioning of the articulators e.g. the tongue or lips, or by the use of external means such as a straw or hand (Gaskill & Quinney, 2012; Manternach, Clark and Daugherty, 2017; Meerschmann et al, 2017; Titze, 2001). 
[image: ]
Fig.1 The vocal tract and articulators (Dimon, 2018, p.60)
The vocal tract is the resonator for the vocal mechanism, augmenting the vibrations generated by the vocal folds and amplifying the sound to produce what we hear as the voice (Dimon, 2011). In the analogy below, the trumpet mouthpiece serves the same function as the larynx or vocal mechanism, whilst the body of the trumpet and the bell are analogous with the vocal tract and the mouth, the length and shape of which has a direct impact on the volume and quality of the sound produced.
[image: ]
Fig.2. Resonators: the human vocal tract and a trumpet (Dimon, 2018, P.59)
SOVTEs are voiced and unvoiced exercises that include:
· Bilabial occlusions e.g. forcing air through pursed lips
· Lip and tongue trills
· Humming
· Phonating through a straw
· Phonation in water (e.g. using straws, glass tubes and Lax Vox tubes)
· Nasal consonants such as m, n and ng
(Guzman et al. 2017; Titze, 2006; Mills et al., 2018, Kang et al., 2018)
· Fricatives, i.e. a consonant sound ‘made by forcing air though a narrow gap, generating a voiced or voiceless hissing sound’. This includes (but is not limited to) the sounds at the beginning of ‘valve’, ‘thumb’, ‘shock’, ‘zebra’ and ‘feather’; (Bowen, 2011).
According to Antonetti et al. (2020), SOVTEs can be divided into two types based on the biomechanical effect during phonation: ‘steady’ using a single-source i.e. vocal tract vibration and ‘fluctuating’  i.e. those with a secondary source of vibration beside vocal tract vibration such as Lax Vox exercises (a silicon tube with one end in a water bottle (Andrade et. al, 2016)), and lip and tongue trills. 

Why do we use SOVTEs and what are the perceived benefits?
SOVTEs are said to improve vocal efficiency, economy and quality whilst supporting healthier voice production (Andrade et al., 2014; Croake, Andreatta & Semple, 2017; Gaskill & Erickson, 2008; Guzman et al., 2013a; Guzman et al, 2017; Kang et al., 2018; Manternach, Clark & Daugherty, 2017; Manternach, Schlonger & Maxfield, 2019; Meerschmann et al, 2017; Mills et al., 2018; Nix, 2017; Titze, 2006; Titze, 2018).  They are used as warm-ups to lessen the chance of vocal injury and encourage a more versatile and stronger singing voice that is easier to produce (Croake et al., 2017; Dargin et al, 2015; de Olivieira et.al, 2020; Gaskill & Erickson, 2008; Kang et al. 2018; Mills et al., 2017; Titze, 2006). They can be used as warm-downs ensuring the vocal mechanism can return to normal functioning, reducing the chances of vocal fatigue and damage (Nix, 2016). 
SOVTEs are also said to aid the relaxation of the tongue and other articulators (Gaskill & Erickson, 2008; Nix, 2016) and benefit the respiratory mechanism when used as part of a vocal warm-up regime (Gaskill & Erickson, 2008; Manternach et al, 2016). Fluctuating exercises have been shown to have a greater massage effect on the vocal tract compared to steady exercises. These fluctuating exercises such as lip and tongue trills can decrease ‘excessive laryngeal muscular tension’ (Antonetti et al., 2020, p.1).
Specific SOVTEs may bring specific benefits, for example straw or tube phonation may reduce the vocal fold vibrational amplitude, decreasing the chances of high vocal fold collision forces and forced or effortful singing (Titze in Manternach et al, 2016).  The reduction in vibrational amplitude and collision forces allow lung pressure and fundamental frequency to be taken higher during a pitch glide or siren, leading to a stretching of the vocal folds and a strengthening of the vocal ligament. This can result in better control of, and access to the higher pitches in the voice (Titze, 2018). Lip trills may also contribute to an increase in upper range of the voice (Gaskill and Erickson, 2008). 
Another benefit is the establishment and improvement of resonant voice i.e. a voice that is produced with ease and vibrancy (Titze, 2001). Use of straws and resonance tubes are also thought to encourage a more prominent formant cluster or vocal ring, a sign of improved vocal quality (Guzman et al., 2013a). Exercises such as bilabial fricatives, nasal consonants and lip trills can be used to provide the vocalist with a physical sensation of resonant voice through vibrations in the facial tissues such as the lips, the cheeks and nose, thus providing the singer/speaker with a sensory map of the resonant voice (Nix, 2016; Ragan, 2020; Titze, 2001).
[bookmark: _Hlk61784614]Other benefits include helping to reduce instabilities in the vocal registers and supporting the use of mixed registrations (Titze. 2018). SOVTEs can also assist in the lowering of an elevated larynx which can be a symptom of muscle tension and is commonly found in patients with voice disorders caused by significant overuse (Guzman et al., 2013b). It is also desirable in western classical singing as it helps promote an open throat, resulting in a widening of the pharynx which enhances both the first formant and the overall vocal sound (Guzman et al., 2013b). 
[bookmark: _Hlk61879614]
What is the science behind the theory of SOVTEs and the benefits they bring?
Many studies have examined the impact of SOVTEs on voice production using a range of participants including western classical singers, contemporary commercial music singers, voice dysphonia sufferers and healthy voiced adults. The studies have utilised an array of methods such as computer simulations, invasive and non-invasive procedures and aural perception assessments by participants and objective juries alike. 
Some studies used a variety of SOVT methods (Andrade et al, 2014; Dargin, Delaunay & Searl, 2015; Dargin & Searl, 2015; de Oliviera et al., 2020; Guzman et al., 2013a; Guzman et al., 2013b; Verdolini-Marston et al.,1995), whereas others focused on the effect of a single SOVT (Enflo et al., 2013; Gaskill & Erickson, 2008; Gaskill & Quinney, 2012; Lã and Ternström, 2020). 
Unfortunately, few studies concentrated on the impact of SOVTEs in an exclusively choral setting, the exceptions being Manternach, Clark & Daugherty, (2017) and Manternach, Schloneger & Maxfield, (2018). Enflo et al. (2013) did include several untrained but highly experienced choral singers as part of their study group but as individuals rather than a choir. A couple of papers of interest relating to SOVTEs to choral settings were found in references but unfortunately, these were found to be unavailable. 
SOVTEs can impact the vocal system in multiple ways, an individual SOVTE such as straw phonation can influence phonation threshold pressure (PTP), spectral energy and the closed quotient[footnoteRef:1] (CQ) and as such, there is a lot of crossover in results between studies considered for this project. As the aim was to look at the science behind the benefits of SOVTEs, this section will briefly examine specific studies and their results, highlighting the conclusion drawn. A summary of the studies, the methods, measurements, and outcomes considered in this project can be found in Appendix 1.  [1:  The % of the glottal cycle in which the vocal folds are closed and airflow is stopped.] 

Titze’s 2006 study appears to be one of the key studies in last twenty years, 77% of the articles reviewed for this essay referenced it. This study sought to explain the scientific rationale behind the use of SOVTEs in voice training and therapy by investigating ‘the underlying physical principles behind the training and therapy approaches that use semi-occluded vocal tract shapes’ (Titze, 2006, p. 448). The study was undertaken using a computer simulation with an artificial vocal tract comprising of 44 sections and a self-oscillating vocal fold model. The adjustable artificial vocal tract was used to demonstrate the source-filter (vocal folds-vocal tract) interaction with lips and epi-laryngeal tube. The trial simulated the impact of the different semi-occlusions generated by a range of SOVTEs including lip trills and straw phonation, by adjusting the diameter of the artificial vocal tract at various points and taking various measurements including supra and intraglottal pressure changes, epi-larynx shape and diameter, air flow and vibrational amplitude. Titze concluded that a ‘narrow-wide’ vocal tract (narrow at the epilarynx and wide at the lips) like the shape of a mega-phone, was the best for maximising vocal output. The potential implications for vocal health were recognised as the vocal fold vibrational amplitude remained relatively high. Also, for the vocalist to maximise the benefits, they would need to learn to control the intrinsic laryngeal muscles to ensure that vocal fold oscillation was self-sustaining. Titze conceded that this process would not be easy, and singers would need to focus on specific exercises to promote rapid and precise vocal fold movement. Conversely, the study concluded that ‘wide-narrow’ or SOVT configuration (wide at the epilarynx and narrow at the lips) was found to be the gentlest shape. It promoted low acoustic pressures at the glottis and vibrational amplitude was found to be just under half of that in the ‘narrow-wide’ shape and as such, less likely to lead to vocal fold collision trauma. The acoustic pressure behind the lips remained constant. Given the gentle nature of the effects of the SOVT shape, Titze concluded this was the best shape for use as therapy and for vocal training and a justification for the use of SOVTEs.
In vocal pedagogy, a key aim is the improvement in resonant voice and general voice quality.  A high vertical laryngeal position and pharyngeal constriction are considered undesirable as there are both negative acoustic and physiological implications. Guzman et al.’s study into individuals with hyperfunctional dysphonia (2013b) showed that vertical laryngeal position (VLP) and pharyngeal constriction can be affected by SOVTEs. The impact of exercises including lip trills, hand-over-mouth, phonation via four different tubes and tube phonation in water were all measured using a flexible endoscope and the results analysed using both visual and statistical evaluation. It was shown that SOVTEs helped to lower VLP, altering the acoustic quality by lowering the formant frequencies, leading to a warmer, richer sound. In addition, Guzman et al.’s study showed that the VLP has ‘important effects on the biomechanical properties of the vocal fold’ (2013b, p. 709). A high VLP causes a stiffening of the vocal folds, increasing fundamental frequency and conceivably changing the pattern of vibrations and can lead to a ‘tight vocal fold adduction’ (Guzman et al., 2013b, p.209). This reinforced Titze’s assertion (Guzman et al., 2013b) that one of the impacts of lowering the laryngeal position was to aid the loosening of the vocal folds, leading to a better glottal closure by the medial surfaces of the vocal folds. This in turn allows the airflow through the folds to increase, maximising the MFDR[footnoteRef:2], leading to ‘increased vocal intensity without additional vocal effort’ (Guzman et al., 2013b, p.709), which is held to be a measure of an improvement in vocal efficiency. In addition, pharyngeal width was also favourably impacted by SOVTEs, creating a more open, tension-free throat, allowing a maximisation of pharyngeal space and leading to the enhancement of the overall sound and a boost to the first formant (Titze, 1998; Titze and Story, 1997). The study concluded that the use of a phonation tube in water or a stirring straw produce more significant changes then the other exercises. It also concluded that the effects were short term and that the longer-term impacts would need further investigation to be verified. Although this study dealt with individuals with voice disorders, rather than singers, both a lower larynx position and an open pharyngeal tract are desired in western classical singing (Guzman et al., 2013b). Given the results with non-singers, it could be postulated that phonation tube or straw SOVTEs could be useful as warm-ups for the non-professional or less-experienced singer, providing a boost to vocal quality and efficiency prior to a performance or a rehearsal. [2:  the maximum speed at which air pressure drops to zero through the vocal tract.] 

In a separate study, Guzman et al. (2013a) investigated the impact of exercising with resonance tubes and straws with a classically trained male singer. The study included the taking of CT scans before and after exercising with a resonance tube and then separately, a straw as well as recordings of the acoustic properties of voice such as F1 or spectral energy, singers/speaker’s formant energy, sound pressure level energy (SPL) and singing power ratio (SPR)[footnoteRef:3]. Subglottic, oral and transglottic pressures were also measured before and after along with the glottal CQ. Finally, a panel of four listeners with voice training and rehabilitation experience reviewed the before and after recordings and gave an opinion on any perceived changes in quality. The results showed the laryngeal position was lowered and in addition, the velum (soft palette) was raised during the SOVTEs and continued to be raised after the exercises (although not as high as during),  which is considered desirable in achieving and sustaining good resonance in western classical singing. The overall results of the study found that there was an increase in acoustic energy in the singer’s formant region, possibly produced by the lower laryngeal position shown in the CT scan images. The listening panel considered there was an improvement in voice quality after the use of the tube and straw. From a therapy perspective, the use of tube/straw could be used to reduce levels of nasality in the voice by helping keep the velum raised, and the observed widening of the pharynx could be used to treat hypertension in the laryngeal and associated muscles. Guzman et al. (2013a) also concluded the more significant changes occurred because of the increase in vocal tract impedance during the exercises, leading to the conclusion that these SOVTEs help increase vocal loudness without increasing vocal fold collision or loading i.e. improving vocal efficiency and economy. [3:  A quantitative measure of the resonant quality of the singing voice (Appendix 3)] 

The ability of SOVTEs to produce laryngeal change has been examined by the likes of Dargin and Searle (2015) through the monitoring of aerodynamic and electroglottographic changes in singers. Using specialist non-invasive equipment, changes in airflow, air pressure, acoustic signal and vocal fold vibratory characteristics were measured in four singers (three male tenors and one female soprano) in good vocal health before and after performing three SOVTEs (lip trill, tongue trill and straw phonation). The study showed there were significant changes in both aerodynamic and EGG measurements after completion of the exercises, leading to the provisional conclusion that the SOVTEs have a ‘consistent immediate impact on laryngeal function’ (Dargin and Searl, 2016, p. 163). This supports theories put forward by Titze (2006) and Nix (2016) that SOVTEs enhance vocal efficiency. Gaskill and Erickson also examined the effect of lip trills in their 2008 study and concluded that there was evidence of a reduction of the glottal CQ, especially in untrained voices when compared to the glottal CQ during normal phonation, potentially reducing the likelihood of VF trauma. Gaskill and Erickson (2008) surmise this may be due to increased airflow that both the lip trill and the vocal fold vibration require during the exercise.  Gaskill and Quinney, in a later study (2012), found similar results with the use of resonance tubes in that, untrained singers showed greater improvement than the classically trained.
Phonation initiation effort is measured as phonation threshold pressure (PTP), therefore a lowering of PTP should result in easier, more efficient phonation. There is evidence that SOVTEs lower the PTP by increasing vocal tract inertance which occurs as the glottis starts to open but the air column above the glottal opening is reluctant to start moving immediately. Inertance arises when the inertia in the vocal tract air column causes an increase in supraglottal pressure. Despite the addition of pressure from air coming from the vocal folds, the air column above the glottis is reluctant to move, forcing the glottis to open wider. After a delay, the supraglottal air column suddenly moves, the pressure is released, and the glottis starts to close. The closure of the glottis cuts off the airflow from beneath, but the initial air column continues to move as its now reluctant to stop, in a void is formed resulting in reduced pressure above the glottis. This in turn pulls the vocal folds together rapidly to end the phonatory cycle. The glottis then starts to open, and the cycle starts again. This pattern not only plays a major part in creating self-sustaining vocal fold vibrations but as inertance increases, the vibrational amplitude of the vocal folds also increases, strengthening the output from the source and resulting in less effort being required to start the phonation process (Andrade et al., 2014; Croake, Andreatta & Stemple, 2017; Dargin & Searl, 2015; Guzman et al, 2017; Kang et al., 2019;, Mills et al., 2017; Smith & Titze, 2017; Titze, 2001; Titze, 2009; Verdolini-Marston et al., 1995). 
A couple of studies, however, provide contrary findings to the lowering of PTP by SOVTEs. Enflo et al. (2013) conducted a study on the effect of glass or resonance tube phonation in water on both vocal fold collision and phonation threshold pressure (CTP and PTP respectively). The study examined twelve mezzo-sopranos who were monitored before and after the completion of the phonation exercises. Subglottal pressure, audio signals, and electroglottography were measured and a listening test was assessed by an expert panel to rate the perceptual effects. The study found the voice quality was perceived to have improved, especially in singers that didn’t practice every day or were less experienced. There were also self-perception reports of phonation becoming easier. Counter-intuitively though, the CTP was found to have increased significantly, a phenomenon which is normally associated with vocal fatigue, whereas the effect on PTP was insignificant. The reason for this was not clear but Enflo et al. (2009, p. 1538) suggested that it could be due to the ‘pulsating oral pressure’ having a near-massage effect on the vocal folds and the vocal tract, causing change to certain biomechanical properties. However, clarification would require further investigation. 
Similarly, a study by Motel et al., (2003) into vocal warm-ups using voiced fricatives, found that PTP increased significantly for sopranos singing at around 80% of their range. In one or two cases, the singers’ range was increased at the top end by the warm-ups but the PTP increased when compared to the PTP at rest. It was found that ‘greater expiratory effort was required for phonation at high pitch after vocal warm-up’ which contradicts the belief that warm-ups make it ‘easier to sing particularly at high pitches’ (2003, p. 165). At this stage Motel et al. (2013) could not determine the reason for this and further investigation would be required.
Manternach et al (2017) designed a study to measure the effect of an SOVTE regime on the blended sound produced by choral singers through the examination of the impact of straw phonation on the acoustic output of an SATB choir. Long-term average spectrum[footnoteRef:4] (LTAS) was measured over a period of time (e.g. 1 minute). The choir performed two contrasting Renaissance works, once before and once following four minutes of straw phonation work. The study looked for significant changes in spectral energy, whether in general, across the acoustic region where the human ear is most sensitive (2-4hz), or in terms of output (1dB or above). The study concluded that there was a significant increase in the overall spectral energy, but it was likely that the differences were inaudible to the human ear. It was also concluded that straw phonation could be considered as a tool for encouraging ‘more efficient and economical singing without detriment to the overall choral sound’ (p. 514.e9).  [4:  the average acoustic energy across a spectrum e.g. 2 – 4 kHZ] 

A further study by Manternach et al. (2019) examined the impact of straw phonation compared to the vocalisation of ‘a neutral, unoccluded vowel (“ah”)’ (2019, p.465) on two similar women’s choirs. The test was designed to contrast measured acoustic outputs, and the auditory perceptions of a panel of listeners before and after performance of the exercises. The exercise protocols consisted of a series of glides and variations, one choir using straw phonation, the other the unoccluded vowel. A recording of a specific piece was made by both choirs before and after the protocols and analysed to ascertain what changes, if any, to the acoustic properties resulted. In addition, the recordings were reviewed by a panel of thirteen expert listeners. The study found that although both choirs exhibited higher spectral energy readings after their respective protocols, the group using straw phonation recorded a significantly greater increase. On average, the 69.2% of the listener panel noted a perceived increase in vocal energy after the protocols across both choirs, with the split between the two groups being similar. As with the earlier study, Manternach et al. concluded that straw phonation may produce a significant boost in spectral energy levels without impacting the perceived sound and resonance of a choir.

What are the limitations of the studies considered?
The caveat from a significant number of the studies was that any benefit from SOVTEs was short term. Further longer-term investigation would be necessary to evaluate the long-term effects or benefits of regular use (Dargin and Searle, 2015; Dargin, Delaunay & Searle, 2015; Gaskill & Quinney, 2012; Guzman et al., 2013a; Guzman et al., 2013b; Kang et al., 2018; Kapsner-Smith et al., 2015; Lã & Ternström, 2020). 
Many of the studies were based on small groups of participants, meaning the results cannot be generalised and applied to larger populations with any accuracy. For the results to be applicable to a larger population, the trials/studies would need to be conducted on a larger scale and, possibly over a longer period (Croake et al., 2016; Dargin, Delaunay & Searl, 2015; Dargin and Searl, 2015; Meerschmann et al., 2017; Meerschman et al., 2018).
Dargin, DeLaunay & Searl (2015) points to the lack of evidence of the physiological changes during SOVTEs that could only be ascertained using invasive procedures such as stroboscopy and endoscopy. There was no discussion to say whether this was attributable to a shortage of volunteers for invasive procedures, restricted access to the relevant equipment or funds or the ethical considerations of such a study.
Antonetti et al (2020) commented on a lack of standardisation in performance times of SOVT exercises, casting doubt on the relevance of the results due to inconsistent application. Similarly, Gaskill & Quinney (2012) observed that the short duration of the practice time with, in this case, resonance tubes, did not allow the individuals the time to familiarise themselves with, and develop an understanding of  how to control the resonance sensations they were experiencing before the measurements were taken.  This contrasts with resonant voice therapy, which would promote understanding, control, and impedance-matching over several weeks rather than a few short sessions. Dargin et al. (2015) and Andrade et al. (2014) raised the issue of the lack of information comparing the impact of different SOVTEs on a particular singer.
De Oliveira et al (2020, p.7) concluded that it was important to carry out studies that ‘go beyond the immediate effect of the vocal exercise’ and that comparisons of the effects on singers and non-singers should be made in order to understand the differences between the two groups. Gaskill and Erickson (2008) inferred that their study was straightforward, even basic, calling for augmentation of their findings through ‘more sophisticated single-subject studies and analysis techniques’ (2008, p. 642) and experiments with stricter controls on the variables involved in lip trill production e.g. loudness and pitch. 
For those studies that relied on computer simulation alone (Titze, 2006; Smith & Titze, 2017), the main limitation is that the study is only as reliable as the assumptions on which it is built. It is unlikely to encompass all the variables that may occur using live participants, therefore further modelling would be needed to refine the simulation further.

How can SOVTEs be introduced in the choral setting and how could it benefit the choir?
A key limitation to the research into the benefits of SOVTEs is there is no evidence they are anything but temporary. Whilst professional singers may build SOVTEs into their daily practice routine and may, with consistent and extended practice, experience significant changes and improvements (Dargin & Searl, 2015), amateur choral singers may not have the discipline nor the inclination to do so. Given this, it is unlikely that SOVTEs used as warm-ups and warm-downs will provide any long-term benefits or be preventative unless the singers can be persuaded to adopt these as part of their regular routines. In other words, using them before rehearsals/concerts is not enough to promote long-term improvements in vocal health or performance. However, Gaskill and Quinney (2012) and Enflo et al. (2013) found that singers with minimal or no training showed greater improvement in terms of voice quality than those who have used them in the past or are using them still, even if infrequently. As such, amateur choral singers with little or no professional training may appreciate the benefits SOVTEs could bring which may encourage take-up. 
Manternach, Clark and Daugherty (2015) and Manternach, Schloneger and Delaunay (2019) determined that straw phonation was beneficial in increasing spectral energy. Although the impact was inaudible to the human ear, it could serve as a method of improving efficiency and economy in singing without impacting the overall sound of the choir. 
One caveat is many of the studies have been carried out on individual singers and have not examined the impact of group training. Manternach et al. (2016) points out many choral singers adapt their singing to accommodate the nature of the group sound and their perception of their own voices in relation to those around them. As such, Manternach et al. (2016) express their reservations that findings from studies based on individual singers can be directly applied to choral singers. 
Also, it should be remembered that several studies found that different SOVTEs may be more beneficial to different individuals and genders (Andrade et al., 2016; Antonetti et al., 2020;  Dargin, Delaunay & Searl, 2015; Dargin and Searl, 2015; de Oliviera et al, 2020; Gaskill & Erickson, 2008; Gaskill & Quinney, 2012; Lã & Ternström, 2020). It should also be recognised that the impact of an SOVTE might be dependent on the singers’ accustomed singing practices and the position of the exercise in an individual’s vocal range (Lã & Ternström, 2020). Consequently, it may be difficult to come up with an exercise scheme which provides the same benefits to all in a group. 
However, SOVTEs would seem to be most effectively used as warm-ups before, and warm-downs after a regular rehearsal but also to protect and conserve voices on concert days when a rehearsal followed by a performance may cause vocal inefficiency and tiredness. It seems there is no one-size fits all approach, and the choice of SOVTEs will be determined by the demographics of the choir. It may even mean that different exercises are given to different sections.
 Specific SOVTEs such as straw phonation could be used in a targeted manner, especially before a performance where the improvements in voice quality, spectral energy and perceived vocal efficiency can be utilised to enhance a concert performance. Additionally, voiced fricatives could be used to increase the PTP for the soprano section prior to a performance of a demanding, high-pitched piece. Given the temporary nature of the benefits of SOVTEs, this has implications for programming as the SOVTEs will need to be performed just prior to the pieces they are intended to benefit. 
In conclusion, I believe there is enough evidence to warrant the introduction of regular SOVTEs into my choir’s repertoire. To that end, I have drawn up a handout (Appendix 2) including SOVTEs that can be used for personal use outside the rehearsal hall but that will also provide the basis for the work I do with them. Hopefully, it will prove successful and add a new dimension to our rehearsals for as well as being beneficial, they should bring a bit of fun to our warm-ups. After all who doesn’t enjoy blowing bubbles or raspberries?
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Appendix 2.
Exercises to keep your vocal mechanism moving, positioned correctly and more importantly, relaxed.
Stretches and tension releasers
· Sit or stand quietly and think about how your body feels. Is there tension in particular areas? Do you feel relaxed? Are you conscious of your head position or how the breath feels? 

· Let the jaw drop to its most relaxed, natural position, and keep it loose and dropped for 1-2 minutes (gormless face!) – you should be able to get at least one finger between your teeth. Can be done in conjunction with the above.

· Rub arms, legs, torso;
· Butterfly hug;
[image: trauma-informed]
· Gentle neck stretches: 
The human neck is designed to perform 6 basic movements, these should be done very gently and slowly especially by those with neck problems. Any discomfort, stop immediately. Complete each exercise an equal number of times, to both the left and right in c) to e);

a. Chin to chest (neck flexion);
[image: ]; 
b. chin up and head back (neck extension)
[image: neck extension]
c. look over each shoulder (lateral rotation);
[image: lateral rotation]

d. ear to shoulder (lateral flexion);
[image: lateral flexion]
e.  and ear to shoulder with hand extension.
[image: Neck Exercises to Reduce Pain | Reinhardt Chiropractic]
· Forward bend stretch. firstly, by taking your chin to your chest, then roll your shoulders forward. Finally, slowly bend forward vertebra by vertebra as far as you can comfortably. Then roll back up, imagining you are stacking each vertebra one on top of the other, roll your shoulders back and finally, lift head back into position. This can be done either seated or from a standing position:
[image: ]
· Upward stretch. Then release the fingers, point them to the sky, gently push up one hand at a time. Bring hands back together and release to your sides. Again, this can be done from a seated position if preferred.
[image: Intermediate Yoga Sequence: Standing Yoga Sequence at Intermediate ...]
· Infinity stretch – palms together, move up to the left and round drawing the infinity symbol in the air with the tips of your fingers – do it slowly 3 times, then 3 times up to the right;
[image: ]
· Face tapping – gentle tap face with fingers (think raindrops);
· Yawning! Do this two or three times as part of your warm up/warm down. Add in an arm stretch for extra points!
[image: ]
· Push tongue energetically around the mouth for about 20 seconds;
· Jiggle the base of the tongue, under the chin with your finger – careful not to hit the larynx! Do this for about 20 seconds.
Vocalisations and exercises to improve vocal efficiency, economy, and quality.
Ok, these won’t achieve all of this in one go but they will if you do them regularly. In the meantime, if used as warm-ups and warm-downs, they will help protect your vocal folds from injury and, believe it or not, make it easier to initiate the sound (or phonate as we say).
Mix and match as you like but try to include at least 1, preferably 2 of the thumbs-up exercise – these are voiced semi-occluded vocal tract exercises (SOVTEs) and there’s real science behind the benefits! We’ll go through it at a rehearsal!

Try and do 5 minutes a day even if you’re not planning on singing – shower or bath time is ideal.

· [image: ]  [image: ]Straw phonation – (yes this is doubly-good)
[image: ]
Two ways of doing this – with or without the end in water. 
· Place one end of the straw lightly just between your teeth and make sure your lips are closed around it. 
· If you have a glass or bottle of water handy, place the other end of the straw about an inch into the water (make sure the glass or bottle has plenty of water in, ideally about 4 inches at least). More water = more resistance, if it feels like too much, it probably is.
· Then phonate! Pitch glides are good or a favourite tune.
· If you don’t have water to hand, don’t worry the same principles apply 
· If you’re using water, don’t get too loud, the louder you get, the more and bigger the bubbles will be and you’ll get wet! Try and keep the bubbles nice and even.
What size straw should I use? Ideally, the narrower the straw the better but sometimes, a narrow straw can feel a bit odd if you’re not use to it (it’s the increased air pressure that does it), so like with some many things in life, start with something comfortable and work up (or is that down) to a narrow straw. 
[image: ]

And yes, that is Reneé Fleming, superstar soprano alongside Dr. Ingo Titze, one of the world’s leading voice scientist and straw phonation guru.
Let’s be honest if it’s good enough for Reneé, it should be good enough for us!

· Screw face up and make fists by either side of your head whilst releasing breath as a shhhhhh. Release, making a big face, stick out tongue and go baaaarrh! Repeat five times;

· Gently take head back, stick tongue out and go huhhhh! Repeat 5 times;
· Using one index finger, make the sound of rubber lips, then a big silent ‘WOW’. Do 5 times in total;

· Stick your tongue out and waggling it whilst making a bleheieieh sound. Repeat three times;
· Jaw exercises: overemphasis the jaw movement and the consonants. Repeat the set 3 times.
a. bap, bap, bap, ya, ya, ya.
b. Mmmm – ma ma ma – ba ba ba
c. Kkkk – ka ka ka –  ga ga ga
d. Ffffff – fa fa fa –  ta ta ta 

· Whoa (as ‘whoa there to slow down a horse) from top to bottom of range and then from bottom to top. Repeat 3 times each way;

· Messa di voce – a slow crescendo and decrescendo on a single vowel at the same pitch. Only the volume should change nothing else. The aim is to make the change in volume as smooth and long as the breath will allow. Repeat 3 times.
oooooooooooooooooooooooooooooooooooooooooo

· [image: ]Lip rolls (or tongue trills)
make a sound like a motorbike revving. It can be easier to maintain the lip trill if you place gently two fingers either side of your mouth. Maintain the lip trill for as long as you can and repeat 3 times;

· [image: ]Lip trills (blowing raspberries!) 
a) Place ring fingers at corners of mouth and blow a raspberry!
b) Try and keep the air flow and the raspberry steady.
c) Glide up and down and vocalise any tunes that feel comfortable.
d) Don’t forget to breath and you may need to wet your lips occasionally.

· Balloon exercise – breath in and hold breath, imagining you are a balloon, release a shhh breath in short bursts as if releasing air from a balloon;


· [image: ]Fricatives: for those that are unsure what is meant by fricatives – here’s the technical description:
[image: Image result for fricative sounds] 
· [image: ]Voiced fricatives – these will make your lips and tongue tingle!: 
a) Pitch glides and revving on ‘v’ as in very.
b) Pitch glides and revving on ‘th’ as in breath.
c) Pitch glides and revving on ‘v’ as in valve.

· [image: ]Sirening – start at top of range and go down and then up from the bottom – use ee, oo, nm, ng, quickly, then slowly. Don’t force it but see if you can extend your range a little.

And the last few bits – (with gratitude to Christina Shewell and Jon Nix for putting these where I could borrow them).
· Overtalking – read aloud as quickly, crisply and clearly as possible:
a) Over emphasis the words…
All I want is a proper cup of coffee
Made in a proper copper coffee pot.
I may be off my dot,
But I want a proper coffee in a proper copper pot.
Iron coffee pots and tin coffee pots, they are no use to me.
If I can't have a proper cup of coffee
In a proper copper coffee pot,
I'll have a cup of tea.

b) As if speaking to 1 person, then 10 people and then 100 people.
You call these men a mob. Are we aware of our obligations to the mob? It is the mob that ploughs your fields, that man your ships, that have enabled you to defy all the world.

c) Start low and let the voice get higher in pitch for each line
It’s very dark in here.
I don’t like the look of it at all.
Let’s go in and see what’s going on.
You go first and I’ll follow.
Come over here!
Look what I’ve found!
Isn’t it amazing!
What shall we do with it?


d) To the tune of the William Tell overture

Many men, many men….

And finally, some notes:

[image: ]

[image: ]

[image: ]

Use:	MANALAVA MA
		BOGABILLA – BA
		DOOROONARI – DOO
		TOLODOLO – TO
		RALLERINA – RA
		KELLAGALLA – KE
		THEEGADAGA – THEE
		CHOOKOOCHILLA- CHOO
		SHASSAFISHA – SHA


· Staccato arpeggios to vowel sounds  i, e, a, o, u
[image: ]


· Staccato arpeggios as above but hold the top note without adding extra volume or effort

[image: ]

· Chromatic scales to ooo
	[image: ]


Appendix 3.
Glossary

Epi-laryngeal			the portion of the pharynx just above the larynx

Formant			a resonance of the vocal tract linked to and defining the vowel

First formant	the resonance of the lowest part of the vocal tract – has the longest wave length

Frequency	the number of cycles per second e.g. concert A has a frequency of 440 Hz or 440 cycles per second

Fundamental Frequency	the pitch of the lowest harmonic in the note being produced and is the strongest i.e. concert A has a fundamental frequency of 440 Hz but there will also be other frequencies sounding at the same time. But the A an octave higher (the 2nd harmonic) has a frequency of 880 Hz.  

Glottis 			‘the chink or aperture above the vocal folds’ (Dimon, 2011, p. 		35)
[image: Glottis vs. Epiglottis: What is The Difference? | Diffzi]
Glottal closed quotient (CQ) 	 % of the glottal cycle in which the VFs are closed and airflow is stopped.

Hyperfunction dysphonia	vocal impairment from overuse.

Impedance	the amount of resistance applied to air waves in the vocal tract caused by the density of the vocal tract tissues – the more dense the tissue, the greater the impedance.

Impedance matching	aligning of the resonant frequencies throughout the vocal tract and the mouth 

Intraglottal pressure		the pressure within the glottis

Maximum flow declination rate (MFDR) 	the maximum speed at which the air pressure drops to zero through the vocal tract.

Medial surface	the surface of a part of the body that faces toward the midline, in this case of the arytenoid cartilage.

Period	the amount of time taken for one cycle of a wave to pass a fixed point or the amount of time between 2 pulses of the same wave 
				[image: ]
				https://www.wikilectures.eu/w/Acoustic_wave



Phonation:  			the production or utterance of speech sounds

Phonation threshold pressure the minimum lung pressure required to initiate vocal fold oscillation or minimum subglottal air pressure that is needed to the vocal folds into vibration (Dargin, et al, 2015).

Resonance 	the enhancement or amplification of specific frequencies by the resonators in a system e.g. the vocal tract enhances or amplifies the vibrations generated by the vocal folds (Leborgne and Rosenberg, 2014)
		
	A physical reaction in a vibrating system, in which certain frequencies result in vibrations at a higher amplitude than usual

Resonance frequency 	the frequency (number of cycles per second) in a system that achieves the maximum amplitude, will allow relatively weak waves (ones with a low period) to achieve greater vibrations

Singing power ratio	a quantitative measure of the resonant quality of the singing voice, reflecting the amplification or suppression in the vocal tract of the harmonics produced by the sound source. (Watts et al., 2006, p.82)


Spectral energy		across the spectrum (relevant range)

Supra 				above

Supra glottis			above the glottis

Supraglottal pressure		the air pressure in the space above the glottis


Vibrational amplitude (vocal fold)  - the distance the vocal folds move whilst vibrating, the higher the amplitude, the further the folds move or are displaced, the distance the medial edge of the vocal fold travels from its position at the closed point of the vibratory cycle to the maximum open point of the cycle

Vocal Inertance 	‘is a positive type of impedance, which produces a time-delayed build up of supraglottal pressure. Time-delayed stimulus and response lead to a negative supraglottal pressure during the closing phase, thus creating suction that pulls the vocal folds apart. This push-pull relationship facilitates self-sustained vibration and decreases PTP’ (Kang et al., 2018, p.810.e6). 
	Result of the reluctance of the air column above the glottis to move as the phonatory cycle starts (as pressure is applied from beneath the glottis). This inertia results in a build-up of pressure until such time as the air column starts to move, which causes the glottis to open wider. This releases the pressure which causes the glottis to start to close, shutting off the upcoming air. Due to inertia, the original air column keeps moving away from the glottis which creates a pressure void. This void pulls the vocal folds together and closes the phonatory cycle. The whole process starts again as the glottis starts to open, the pressure builds up because of inertia and so on….
	Think of the 4 stages of the internal combustion engine – ‘suck, squeeze, bang, blow’ – this is similar in principle to suck and squeeze!!!
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\ppendix 1. Summary of studies reviewed.

Subjects

Methods

Outcome

Measurements

Classical singers
L4 & Ternstrom (2020)

Motel, Fisher & Leydon (2003),
Gaskill & Erickson (2008)

Gaskill & Quinney (2012)

Dargin & Searl (2015)

Guzman et al, (2013a)
Manternach, Schloneger &
Maxfield (2018)

Enflo et al. (2013)

Dargin, Delaunay & Searl (2015)
De Oliviera et al (2020)

Multiple SOVTES

Andrade et al (2014)

Verdolini-Marston et al.
(1995)

Motel, Fisher & Leydon
(2003) (voiced fricatives)
Meerschmann et al. (2019)
liptrils

Croake, Andreatta &

Stemple (2017) lip buzz
Gaskill & Erickson (2008) _
liptril

Dargin & Searl (2015) (lip,
tongue trill, straw
phonation)

Dargin, Delaunay & searl
(2015)

De Oliviera et al (2020)
Kapsner-Smith et al. (2015)

Lower PTP/Easing of phonation
Kang et al. (2019)

Guzman et al (2017)

Andrade et al (2014)

Titze (2006)

Verdolini-Marston et al. (1995)
Wills et al. (2018)

Titze (2001)

Dargin & Searl (2015)

Enflo et al. (2013)

Smith & Titze (2017)

Titze (2009)

Changes in coll
Enflo et al. (2013) (increase)

ion threshold pressure (CTP)

‘Aerodynamic Parameters inc. PTP,
Subglottal Pressure

Kang et . (2019)

Guzman et al (2017)
Verdolini-Marston et al. (1995)
Wills et al. (2018)

Motel, Fisher & Leydon (2003)
Meerschman et al. (2017)

Croake, Andreatta & Stemple (2017)
Dargin & Searl (2015)

Guzman et al, (2013)

Enflo et al. (2013)

Smith & Titze (2017)

Titze (2009)

Healthy, normal voiced
Andrade et al (2014)

Kang et al. (2019)

Croake, Andreatta & Stemple
(2017)

Antonetti et al. (2020)

Gaskill & Quinney (2012)
Titze (2009)

Resonance tubes
Gaskill & Quinney (2012)
Guzman et al, (2013)
Enflo et al. (2013)

Smith & Titze (2017)

Improved Resonant Voice
Verdolini-Marston et al. (1995)
Titze (2001)

Gaskill & Erickson (2008)
Kapsner-Smith et al. (2015)
Guzman et al, (2013a)

Raising of velum (soft palette)
Guzman et al, (2013a)

Mean Airflow
Kang et . (2019)

Will et al. (2018)

Motel, Fisher & Leydon (2003)
Dargin & Searl (2015)
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Subjects

Methods

Outcome

Measurements

Individuals with Dysphonia
Guzman et al (2017)
Verdolini-Marston et al. (1995)
Kapsner-Smith et al. (2015)
Meerschmann et al. (2019)
Guzman et al. (2013b)

‘Straw Phonation
Guzman et al (2017)

Kang et al. (2015)

Will et al. (2018)
Meerschmann et al. (2019)
Meerschman et al. (2017)
Manternach, Clark &
Daugherty (2017)

Guzman et al. (2013)
Manternach, Schloneger &
Maxfield (2018)

Titze (2009)

Impedance/inertance
Titze (2006)

Titze (2001)

Gaskill & Erickson (2008)
Gaskill & Quinney (2012)
Guzman et al. (2013a)
Titze (2009)

Kang et al. (2018)

Importance of width/length of tubes used in SOVTes
Smith & Titze (2017)

EGG such as CQ
Kang et al. (2019)

L & Ternstrom (2020)
Andrade et al (2014)
Wills et al. (2018)
Gaskill & Erickson (2008)
Gaskill & Quinney (2012)
Dargin & Searl (2015)
Guzman et al, (2013)
Enflo et al. (2013)

None
Titze (2006)
Smith & Titze (2017)

Computer modelling
Titze (2006)
Titze (2001)
Smith & Titze (2017)
Titze (2009)

Massage effect
Andrade et al (2014)

Increase in spectral energy (measurable but inaudible)
Manternach, Clark & Daugherty (2017)

Guzman et al, (2013a)

Manternach, Schloneger & Maxfield (2018)

Changes in Vocal tract length/width
Guzman et al, (2013b)
De Oliviera et al (2020)

‘Acoustic e.g. FO, jtter & shimmer,
spectral Energy

Kang et al. (2019)

Guzman et al (2017)

Andrade et al (2014)
Verdolini-Marston et al. (1995)
Meerschman et al. (2017)

Antonetti et al. (2020)

Gaskill & Quinney (2012)

Manternach, Clark & Daugherty (2017)
Guzman et al, (2013)

Manternach, Schioneger & Maxfield
(2018)

De Oliviera et al (2020)

Future Occupational Voice
Users
Meerschman et al. (2017)

Other tools
Flow ball - L5 & Ternstrom
(2020)

Voiced High Frequency
Oscillation - Antonett et al.
(2020)

Vocal adduction reduction & gentler VF col
L& & Ternstrom (2020)

Titze (2006)

Gaskill & Erickson (2008)

Self-perception
Guzman et al (2017) (improved)
Verdolini-Marston et al. (1995)
Meerschman et al. (2017)
Meerschmann et al. (2019)
Antonetti et al. (2020)

Enflo et al. (2013)
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Subjects

Methods

Outcome

Measurements

Choral Singers
Manternach, Clark & Daugherty
(2017)

Manternach, Schloneger &
Maxfield (2018)

Enflo et al. (2013)

Invasive e.g. Laryngoscopic
Guzman et al (2017)
Verdolini-Marston et al.
(1995)

Dargin, Delaunay & searl
(2015)

Guzman et al. (2013b)

Changes in glottal closed quotient (the fraction of time the
glottis is considered closed)

Gaskill & Erickson (2008)

Gaskill & Quinney (2012)

Dargin & Searl (2015) (for non- SOVT users)

Guzman et al, (2013) (decrease)

T scanning and image analysis
of vocal tract (distances and area)
(computerised tomography)
Guzman et al, (2013a)

Vocally untrained participants
Gaskill & Erickson (2008)
Gaskill & Quinney 2012)

‘Water resistance therapy
Guzman et al (2017)
Meerschmann et al. (2019)

Change in F1— FO (lower = easier phonation)
Andrade et al (2014) - single source

Gaskill & Quinney (2012)

Guzman et al, (2013)

‘Auditory perception (judges)
Guzman et al (2017)

Meerschman et al. (2017)
Verdolini-Marston et al. (1995)
Meerschmann et al. (2019)
Manternach, Schloneger & Maxfield
(2018)

Enflo et al. (2013)

Guzman et al. (2013a)

Single sex groups
Gaskill & Quinney, 2012
Motel, Fisher & Leydon (2003)
Guzman et al, (2013)
Manternach, Schloneger &
Maxfield (2018)

Enflo et al. (2013)

Resonant Voice
Therapy/Lax Vox
Verdolini-Marston et al.
(1995)

Meerschman et al. (2017)
Antonetti et al. (2020)

Change in F1— FO (higher = less easy phonation)
Andrade et al (2014) - dual source

Changes in laryngeal & pharyngeal activity during SOVT
Dargin, Delaunay & Searl (2015) (variable across partcipants)

‘Acoustic voice quality index, dysphonia
severity index and voice handicap index
Meerschman et al. (2017)
Meerschmann et al. (2019)
Kapsner-Smith et al. (2015)

Facemask
Motel, Fisher & Leydon
(2003)

Croake, Andreatta &
stemple (2017)

Increase in PTP.
Motel, Fisher & Leydon (2003) (at 80%+ of range)

‘Acoustic pharyngometry
De Oliviera et al (2020)
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Subjects

Methods

Outcome

Measurements

Questionnaire (VHI-30)
Guzman et al (2017)
Verdolini-Marston et al.
(1995)

Meerschman et al. (2017)

Improvements in Acoustic v
severity index and voice handicap index
Meerschmann et al. (2019) lip trill & straw phonation =

improvement in DS, lip trill and WRT = improvement in VHI
Kapsner-Smith et al. (2015) (significant improvement in VHI)

dex, dysphonia

Self-perception improvement
Meerschmann et al. (2019) after WRT

‘Auditory-perception improvement
Meerschmann et al. (2019) after straw phonation
Guzman et al, (2013) after straw phonation
Manternach, Schloneger & Maxfield (2018)

Enflo et al. (2013)

Tightness
Antonetti et al. (2020) ~ women benefited more from Lax Vox,
men from VHFO

Improvement in Mean Airflow (increase)
Dargin & Searl (2015)

Improvement n sound pressure level
Dargin & Searl (2015)

Significant variability of outcome across participants
Dargin & Searl (2015)

Measurements taken = Aerodynamic, Electroglottographic, Acoustic, Mean Airflow, Contact Quotient, Sound pressure levels
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Fricative
* Fricatives are consonant phonemes made by
forcing the air out through a narrow opening.

* The fricatives are:
1) /f/ - fish, fox 5) /sh/ - shut, shock
2) /b/ - hot, hart 6) /th/ - thumb, feather
3) /s/ - sit, sun 7) /th/ - there, this, that
4) /s/ - measure 8) /v/ - veil, vest

9) /z/ - zebra, zest

Fricative is represented in violet in the Consonant
Phoneme Chart.
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FIGURE 23-4 Anatomy of the Larynx. (d) Diagrammatic superior view of the
arynx with the glottis open and closed.




image35.png
S <
b wosy uawse(dsy





image1.png
[Week commencing

06.09.20

13.09.20

20.09.20

041020

11.10.20

18.10.20

01.11.20

08.11.20

29.11.20

06.12.20

13.12.20

20.12.20

27.12.20] 03.00.21

08.01.21

|Activity

Develop study plan including key deadlines for draft
|submissions

Review feasibility of topic idea

|Agree topic and project title with tutor

|commence keeping reflective journal including
|appropriate reflective models, should include
[thoughts on methodologies chosen and new
|activities undertaken inclit review

| write introductory section providing rationale for
|study and links to practice

Review methodological approach to literature review|
|completion

|Submit 15t draft of introductory section and lit review]
lto tutor

Literature search and study, reading & note-taking

| Write-up 15t draft of main body of assignment and
|submit to tutor

[Review reflective journal and start writing up
[thoughts on learning process

Review, re-writes and tidy-up of main body of texts

[Check references, bibliography and any relevant
|appendices

|check formatting, spelling, final grammar check.

[Submit final draft with submission form to tutor and
uwrsp
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