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Nicola Currie: 2029342 

 

Module BMPF7013  

 

How can mind-body awareness be used to affect the well-being and technical 

advancement of amateur choral singers?   

 

Part 1: A. Rationale and Historical Framework.   

 

As a singing teacher, I spend most of my time teaching amateur choirs. All of my choirs exist 

to promote a sense of well-being through community and musical engagement. It is my goal 

to create an atmosphere of safety for my Women’s Choir, where members are known, and 

accepted, but also where the common goal of achieving a unified sound can provide a 

tremendous sense of achievement and pride. Our goal is not necessarily in the result of a 

good performance but is the experienced journey together towards a shared sense of 

achievement and development (Mollica, 2008; Wilson and Coan, 2021).  

  

When teaching my choir, I am faced with the task of considering how to successfully facilitate 

the inferred learning of the complex motor skill of singing (Ohrenstein, 2003) in a group 

setting, where functional experience though applied pedagogy may be more efficacious than 

scientific subject-based teaching (Verdolini, 2000; Tillotson Bauer, 2016).  

  

My singers do not wish to be professional performers, but equally have a desire to improve 

vocally each week. Most have no prior knowledge of vocal technique and have enjoyed 

singing purely for fun. Many come to choir with years of habitual vocal behaviour for which 

they are very much in what Merleau-Ponty describes at the second stage of awareness 

called ‘primary consciousness’ (Shusterman, 2012, p.198). Some are aware of negative 

outcomes from their technique, such as tension, or hoarseness post rehearsal, but could not 

accurately identify or remedy the issue. I am often asked to give sound bites of advice and 

quick fixes for vocal issues but find that addressing these things in a generalised way can be 

anecdotal and at worst can be misleading. Tying together a sequence of discreet motor 

tasks, involving postural, respiratory, phonatory and articulatory systems (Tillotson Bauer, 

2016), coupled with dynamic and expressive processes connected to the sensory, auditory, 

and vestibular systems (Leigh-Post, 2017), is for any singer a complex process, and for the 

amateur, gross motor recruitment and correct cognitive concepts present great challenge 

(Ohrenstein, 2003).  
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Avoiding the use of instructional anatomical language which may well be misconstrued due 

to a lack of assimilation in the singer’s body (Allen et al., 2020), I have aimed to teach 

technique implicitly using perceptual strategies (Verdolini, 2000; Lee et al., 2019). This has 

involved giving emotional cues to illicit a more primally responsive vocal configuration, as 

promoted by Kenneth Bozeman (2018). I may ask attendees to invoke a feeling of 

excitement in order to energise a passage or imagine feeling woeful in order to illicit a sob 

quality to lower the larynx. My second tactic has been to use the long-standing pedagogical 

strategy of imagery (Greschner, 2012). Although imagery is considered a form of external 

focus of attention (Mornell and Wulf, 2019) facilitating anatomical configuration of the vocal 

tract (Greschner, 2018), Verdolini argues that the missing component of ‘attention’ renders 

imagery ineffective (Verdolini, 2000, p.4). 

  

This I believe relates to a lack of accurate proprioceptive awareness meaning that for 

singers, imagery must trigger a vivid enough stimulus (Pfordresher and Halpern, 2013) to 

recall and retrieve the sensory experience of the desired action (Verdolini-Marston and 

Balota, 1994; Titze and Verdolini-Abbott, 2012). In the case of condistions such as 

‘aphantasia’ (Arcangeli, 2023), sensory imagery or recall is unattainable, and therefore the 

use of mental imagery is necessary. This involves the recall of mental content which does 

not involve the ‘re-creating of perception’ (Arcangeli, 2023, p.30). Distinguishing between 

sensory imagery and mental imagery helpfully shows what occurs in early-stage learning 

where sensory imagery often fails due to a lack of somatic experience with which to ‘map’ 

the body (Helding, 2008; Leigh-Post, 2020, pp.93, 212) and apply perceptual recall. 

Therefore, mental imagery is used to focus on the end result often using mimicry or external 

prompts, to bridge the gap between intangible image and ‘concrete application’ (Tillotson 

Bauer, 2016, p.130). This is what Feldenkrais referred to as ‘end -gaining’ (Hensel, 2020, 

p.21). 

   

As Paparo (2016, p.494) states, the necessary ‘understanding in action’ needed to self-

organise is dependent on knowledge. Even emotional cues can be unreliable if a singer is 

not connected to their body. Emotional stimuli which trigger an anatomical response may 

well inhibited by a myriad of disconnected neurological processes (Leigh-Post, 2017). 

Retrospectively, if a singer has inhibited mobility, then kinesthetic and perceptual 

psychological awareness is subsequently inhibited (Sillick, 1996). Both imagery and emotive 

cues may fail to illicit the correct motor response due to the same issue, which is a missing 

or incomplete ‘perceptual trace’ (Leigh-Post, 2017, p.61). The perceptual trace is formed by 
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recognition of enough sensory information to assign the correct most accurate neural 

pathway for the task. If the pathway has not been built then alternative inaccurate means are 

used, contrariwise the more successfully consolidated memory available, the speedier and 

more accurate the action (Verdolini-Marston and Balota, 1994; Helding, 2020). 

  

Most importantly to this study, the perceptual trace for motor learning is found to be in the 

somatosensory areas of the brain and is finally stored as memory in the cortex as a 

perceptual image of how the moving parts should ‘feel’ to carry out the given task 

(Ohrenstein, 2003; Leigh-Post, 2020, p.202). For the amateur singer, the complex issue of 

perception of sensory information, is as Leigh-Post writes, the ‘stuff of which learning and 

mental imagery is made’ (Leigh-Post, 2017, p.52). She goes as far as to say this is the 

‘source of all knowledge’ (p.52). In essence, ‘know how’ for a singer must be encoded into 

the body through accurate sensorimotor perception (Verdolini, 2000, p.1).  

  

In her book ‘The Functional Utility of the Singing Voice’ leading pedagogue and professor 

emerita, Barbara Doscher (1922-1996) proposed that the kinesthetic sense’ is the ‘subtle 

regulator’ of complex motor patterns and that ‘kinesthetic awareness’ is the key to gaining 

mastery of the voice (Doscher, 1993, p.69). Kinesthesia is a term that refers to the 

perception of our body (Tillotson Bauer, 2016) which is gathered by mechano-receptors in 

the skin, joints, muscles, and tendons (Leigh-Post, 2017). To expand on this awareness, 

Howard Gardner’s (1983, p.205-236) definition of ‘Bodily-Kinesthetic Intelligence’ involved 

‘The ability to use one’s mental abilities to coordinate one’s own bodily movement.’ This 

relies on the ability to perceive the body and cognitively find a solution to motor output 

problems (Helding, 2009; Leigh-Post, 2017). The term ‘proprioception’ coined by Sir Charles 

Sherrington in 1906 has become synonymous with ‘kinesthesia’ in most recent history and 

defines the cumulative systems of ‘one’s own’ (proprius) ‘contractile’ sense of the body. This 

is required to identify, move, and utilise information for ‘maintenance of a stable posture’ 

(Kröger and Watkins, 2021, p.1). 

 

It is the subject of ‘mind-body awareness’ that I would like to explore for this study.  

Awareness appears to be key to the learner’s advancement in accurate association of 

sensory input, which must then be integrated with goals and planning for motor behaviour. 

Mary Jean Allen (2020) suggests that anatomical facts will do nothing to help refine the 

singing voice until we can assimilate anatomical information to the body. For many years 

kinesthesia has been omitted from leading guidance for singing teachers (Tillotson Bauer, 

2016) despite voices such as Dora Ohrenstein (2000; 2003) hailing kinesthesia as a singer’s 
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sixth sense more than 20 years ago. However, advances in cognitive neuroscience and its 

relation to singing have led to a recent surge in pedagogical commentary, research, and 

writing.   

  

I intend to explore how sensory processing could be aided and enhanced to help an amateur 

more accurately assign ‘meaningful and recognizable experiences with clear locations in 

space and time’ (Leigh-Post, 2017, p.51). To understand this, I need to examine each part of 

the ‘sensorimotor processing loop’ (Leigh-Post, 2017, p.50) which includes researching how 

we intercept sensory information, how we ‘invert’ (P.97) perception to create a feedforward 

planning process, and how to use feedback from action to increase acuity of motor output. It 

is hoped that this study will contribute significantly to my own implementation of teaching 

strategies for amateurs but also contribute to a wider discussion in the pedagogical 

community regarding the impact of functional learning in group settings.  

  

My aim is to use this desktop study to understand the following questions:   

  

• How does the brain process somatosensory information?  

• How do we heighten our awareness of sensory information?  

• How do we use perception to help plan for a motor behaviour such as singing?  

• How can this be directly applied to the amateur singer?   

  

The outcome of this study is as follows:  

  

• To understand from literature how an amateur singer may interpret and perceive 

sensory information.  

• To explicate neurological processes and their pedagogical implications concerning a 

more accurate perceptual process.  

• To understand pedagogical strategies that incorporate findings from this study to 

increase acuity of motor related tasks and therefore improve vocal performance 

quality.  

• To begin to compile or create teaching material that is informed by these findings.  
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Part 1: B. Planned Programme of Study.   

The following timeline of study has been agreed with a tutor.  

 

  

  

 

 

Narrative Literature review process and time scales.  

  

I wish to carry out this narrative review with a hermeneutic approach to literature (Boell and 

Cecez-Kecmanovic, 2010). Much of the subject matter that I will critically assess will be 

found in the field of neuroscience, which remains within the post-positivist realm of ‘realism’ 

(Huttunen and Kakkori, 2020, p.600) and to which generalisable, objective, and measurable 

assertions can be deduced as empirical truth (Walliman, 2005). However, this is a 

multidisciplinary study which will explore findings from the fields of psychology, physiology, 

pedagogy, and health and well-being. As Walliman succinctly states, ‘activities which 

surround scientific research are much more complicated than the simplistic examples and 

models used to illustrate the approaches to scientific enquiry’ (Walliman, 2005, p.197). 

Hermeneutics is concerned with a non-dualistic, constructivist epistemology where the 

process of ‘uncovering’ the ‘atheltica’ meaning of truth involves the object and subject 

engaging together and being seen or revealed in their totality (Huttunen and Kakkori, 2020, 

pp.601–602). By this I take to understand that the ‘object’ of scientific fact must become 

‘ready to hand’ (Huttunen and Kakkori, 2020, p.606) within the totality of human 

development, pedagogical application, and psychological interpretation.     
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It is in the attempt to assign meaning for my own pedagogical advancement that I will 

critically assess literature (Crotty, 1998, p.105). Ultimately a singer’s task is to transform a 

motor leaning skill into an art form through the ‘highest of cognitive functions…the 

imagination’ (Leigh-Post, 2017, p.46). Through a dialectical interaction with text, I hope to 

uncover meaning and new horizons, which will lead to new questions, thinking, and ways of 

seeing (Rennie, 2012).  

  

The Hermeneutic inner circle first introduced by Schleiermacher (1838|1998) of ‘search and 

acquisition’ will be used to aid the initial stages of my engagement with literature. I will enter 

this circle with the focus of what Cooper (1998, p.108) categorises as ‘theories’ pertaining to 

kinesthesic intelligence and singing. The goal of this review is to ‘identify central issues’ 

surrounding this theory and therefore I need to remain in the initial circle until I have 

identified and refined the most significant categories relevant to my initial question. Figure 1 

by Boell and CecezKecmanovic (2010) demonstrates my initial ‘search and acquisition’ 

process, which later interconnects with the second ‘analysis and interpretation’ circle.  

 

 

Figure 1 Boell and CecezKecmanovic (2010, p.269) 

 

I intend to begin my search of literature by using online search engines such as google 

scholar as well as electronic media obtained from UWTSD library and VSC database of 

resources. I will also read significant and relevant printed publications by leading vocal 

pedagogies. My intention is to use key words and phrases, names and publication titles with 
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Boolean, brackets, wildcards, and truncations to increase the chances of successful 

configurations (Forrester, 2018).   

  

I intend to use a numbers database to keep a literature trail (Randolph, 2009) (See appendix 

1). This will contain the date found, key search words used, back chain and forward chain. 

This will help me utilise a pearl growing strategy from the backward and forward chain of 

literature and serves a functional way to retrieve large amounts of information. 

  

Using the timescale effectively, I will employ a purposeful sampling strategy to select 

‘information-rich cases’ (Patton, 2002, p.273) which may include the use of both grey and 

white literature. I widen the inclusion criteria to white literature due to believing that central 

and pivotal pieces of literature specific to singing may involve insights from leading 

pedagogues found in books, lectures, and conference papers (Hart, 2018). To sort literature 

into potential relevance as well as meeting critical and accurate standards for qualitative 

research I shall be using a Critical Appraisal Skills Programme checklist (2018) (See 

appendix 2). By reading abstracts, key chapters, and conclusions, assessing dates and 

examining supporting citations I will then enter details into the CASP checklist and exclude 

literature that does not hold significant applicability. Singing could be defined as an ‘audio-

motor art’ (Leigh-Post, 2021, p.253) and therefore I wish to direct my attention to singing 

specific research and exclude research based on general motor skills. I also wish literature 

to be up to date and therefore the most recent publications possible shall be selected unless 

a paper of resource proves historically most reliable.  

 

After the initial reading, mapping, and classifying of information relevant to study, I will then 

identify key themes, central terms, debates, and commentary from voices of authority 

(Rhoades, 2011). I will then refine ‘successive fractions’ (Boell and Cecez-Kecmanovic, 

2010, p.139) until I have enough information to critically assess and develop sufficient 

representation of current understanding to begin writing my review. This will involve linking of 

ideas and arguments towards presenting meaningful findings (Hart, 2018) relevant to my 

own personal practice as well as the wider ‘audience’ (Cooper, 1998, p.105) of vocal 

practitioner and pedagogues.  
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Part 1: C. Reflective Essay    

 

I wish to organise and frame this reflective process within the Johns (1994) (see appendix 

3a) model based on 5 cue questions. 1: Description 2: Reflection 3: Influencing factors 4: 

How could I have dealt with it better? 5: Learning. These questions remain simple but provide 

flexibility for in depth exploration. Further I have given consideration within these questions 

for Johns later model (Johns, 2006) (see appendix 3b) which allows for more reflexive, 

mindful approach to reflection (Finlay, 2008, p.9,27). 

 

Description 

 

This study began for me with reflective considerations from previous work. For myself the 

purpose of starting with reflection was twofold. As Finlay (2008, p.16) suggests one must find 

a way to be motivated to engage in reflective practice avoiding ‘dry academic exercise’ by 

engaging more thoroughly in contextualisation. Context for myself begins as an academic 

student and continues as a teacher. Secondly, reflective, and reflexive practice is considered 

by Schön to be artistry, and a more reliable and accurate guide through unchartered terrain 

(Bolton, 2010).  My previous studies had brought to light a slight disconnect between theory 

and practice, which considering that this Master’s programme is one of Professional Practice, 

demanded some consideration. I therefore felt that this module must lead to a more 

integrated subject matter, with application for myself as an artist, teacher and student, and 

my daily teaching practice. 

 

Phillion and Connelly (2004, p.468) state that certainty and knowledge are ‘inversely related.’ 

As an academic, the awareness of how far ahead other practitioners are in the field, and how 

wide the field is, can result in the felt sense of uncertainty, and could lead to a sense of 

despondency, placing me outside of myself rather than engaging in a transitional process of 

engagement with an inquisitive spirit (Bolton, 2010). I therefore felt determined to find an 

authentic area of research that would ignite passion within me to learn, explore and most 

importantly go and teach. 

 

The catalyst for this subject area began when taking a break from study for personal reasons. 

I took the opportunity to begin a daily yoga practice, with the explicit aim of relieving stress, 

allowing the body to unite with the mind in an embodied practice (Iyengar, 1965). I began to 

contemplate the somewhat unchallenged Western hierarchy of cognition being elevated as 

the most trustworthy source of knowledge (Latta and Buck, 2008; Caldwell, 2018) and how 
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bringing awareness to the body can inform a more united approach to learning through 

perceptual somatic experience (Smears, 2009; Leigh and Bailey, 2013). When embarking on 

my last study of ‘motor learning theory’ (Wulf and Lewthwaite, 2016; Crocco and Meyer, 

2021), it became more apparent that inferred learning which bypasses cognitive and 

linguistic processes is highly beneficial to the singer (Mornell and Wulf, 2019), but a large 

amount of contention existed in my mind regarding the complexity of awareness and 

attention and their somewhat conflated definitions and uses, not to mention the dichotomy of 

negotiating processes where awareness can hinder skill acquisition (Ives, 2003; Montero, 

2010; Helding, 2016). I concluded from previous study that dependent upon the stage of 

learning, demands on sensory information processing for singers likely differ from those of 

other motor skills (Sutton et al., 2011) suggesting a more dual cognitive process (Sutton et 

al., 2011). 

 

Importantly I began to observe choir members, noticing their gaits, posture and vocal habits 

and became vigilant as to how I delivered instruction or used language to aid a more 

connected mind-body way of learning. I felt that my delivery was often speedy, very general, 

or that I minimalised mind-body awareness due to being unsure of my ability to teach well 

and my student’s ability to cope with such a focus. 

 

This sense of intrepidation prompted me to explore the connection between mind-body 

awareness and vocal development whilst still considering the heart of my practice (Bolton, 

2010) as being one of enhancing eudaimonic wellbeing. It felt as though my own genuine 

search for knowledge matched my desire to engage in study for the purposes of my teaching 

practice. 

 

Reflection 

 

In previous studies I have tried to define a question before reading broadly to establish a 

solid base of understanding (Boell and Cecez-Kecmanovic, 2010), however, I felt that 

identifying the nature of the problem of mind-body connection would present many possible 

factors, and that I would have to use the ‘equipment’ I have to navigate to a clearly defined 

question (Bolton, 2010, p.4). Schön referred to equipment as maps which are ‘theories in 

use’ (Argyris and Schon, 1974, p.76). 

 

My first reliable piece of equipment was to employ a hermeneutic approach to study using 

Boell and Cecez-Kecmanovic’s (2010, p269) ‘search and acquisition’ and wider ‘analysis and 
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interpretation circles.’ I particularly appreciate this system as it allows for the ‘refining’ of 

literature and ‘research problem questions’ as part of a coherent reductive process which is 

particularly helpful when refining or clarifying a problem (p.269). 

 

There were also some clear lessons gained from previous study which were important to 

consider. Before beginning a search and acquisition process, I put in place a literature audit 

trail (see appendix 1) as this has previously helped when finding, organising and justifying 

supportive literature (Randolph, 2009). I also decided to create a stronger inclusion and 

exclusion criterion, as the breadth of potential contributing areas of study could prove far too 

wide to cover. Therefore, I decided that as closely as possible, all literature must be singing 

related or have been cited within vocal academic texts from which I would map and classify 

related factors for consideration. 

 

I also decided that using the Critical Appraisal Skills Programme (CASP, 2018) checklist 

would help both in the organization, synthesis, and validation of a qualitative purposeful 

sample of literature (Palinkas et al., 2015). I had previously used Blooms Taxonomy (Bloom 

et al., 2001) and although the list of taxonomic elements are highly useful, they relate more 

strongly to the appraisal of quantitive literature. I also appreciate Long et al’s (2020) 

suggestion, that CASP is highly useful to the more inexperienced researcher.  

 

I began by searching vocal texts relating to several terms used under the umbrella of 

mindfulness and cognition. This proved to be an overwhelming process. Terminology, 

definitions, established methodologies for practice, and areas of cognitive neuroscience 

caused me to quickly realise that each component part could easily occupy a study of its 

own. Fortunately, I came across Leigh-Posts (2017) book ‘Mind-Body Awareness for Singers’ 

and believed that this text would help to ascertain the neuroscientific underpinnings of mind-

body awareness more clearly. This, I believed would provide a reliable basis for any further 

study of mind-body practice. In effect I decided that this text would be my ‘pearl’ (Boell and 

Cecez-Kecmanovic, 2010, p.139) from which to gain understanding and expand and broaden 

my references. At times the subject matter felt very much outside of my academic capacity, 

and I had to use the hermeneutic circle to stay on track, especially asking ‘why’ each thing I 

learned was relevant to my practice (Hart, 1998). 

 

Fortunately, I began to piece together a more coherent and researchable ‘problem’ of audio-

motor sensory processing (Hart, 1998) once I understood each component of what Leigh-

Post describes as the ‘Sensorimotor Processing Loop’ (2017, p47) and its direct relation to 
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singing. I then widened the circle of literature, which I attempted to link directly to questions 

related to singing, or for which I must ascertain relevance. 

 

Influencing factors 

 

Time appeared to be the largest influencing factor of this study. I clearly mapped out a time 

scale which I was keen to stay close to as I really understand that the end stages of study 

can become pressurised, and detail can be easily missed in my writing. The depth of reading 

necessary to really grasp the science behind mind-body awareness did present me with 

some challenge. Initially I unearthed a lot of books rather than academic papers which 

although written by leading respected pedagogues, did mean that huge quantities of time 

were needed to read. Finding academic papers from the same authors at times proved 

fruitful and time saving but was not always possible. I had come to this study with some 

knowledge of motor learning theory which helped inform reading, however, the neuroscience 

involved in audio-motor sensory processing was far more involved.  

 

My literature chain, and CASP list also proved very time consuming even if I attempted to do 

it as I went along. Chasing ideas and referencing meant that I often got carried away and 

missed it out. I decided at a certain point that I would have to compromise on some of this, 

which felt disappointing. I did however return to CASP later in the study as I will later discuss. 

I appreciated that even without a thorough log, CASP served as an important reminder to 

apply critical thinking to each piece of literature, and to stay close to my inclusion and 

exclusion criteria.  

 

Another challenge was that I made a decision at the start of study that no matter how busy I 

was, I would break every day for yoga practice. I found this invaluable. Firstly, this showed 

me that the brain continues to work to consolidate memory during constructive rest 

(Yamazakia et al., 2015) as well as potentially during post learning exercise (Thomas et al., 

2016). But most importantly, the ‘opportunity to pause’ (Smears, 2009, p.101) and engage in 

an embodied process of reflection, meant that rather than self-ruminating and remaining 

purely cognitive in reflection (Bolton, 2010; Leigh and Bailey, 2013), I experienced what 

Bleakey (1999, p.319) referred to as ‘holistic reflexivity.’  This where awareness is extended 

beyond the internal self, or the intellectual self, and instead brought to the body and the world 

around it, creating a more phenomenological ‘mindful body’ (Leigh and Bailey, 2013, p.169) 

supporting Merleau-Ponty’s (2002) argument that perception is enhanced when we allow the 

body and mind to be the source of knowledge. Remmel (1993) argues that mindfulness and 
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the ability to observe mental processes whilst being in the present moment is the basis for 

greater reflective practice. Quite often I would return to study refreshed, more productive and 

more ‘sensitive…to context’ (Leigh and Bailey, 2013, p.165). I felt that this practice enhanced 

my learning process, facilitated productivity, and increased reflexive thinking.  

 

Could I have dealt with it better? 

 

This study highlights a few areas of continued learning and adaptation. My literature review 

process although improving, was significantly affected by time scale. I returned to my CASP 

check list towards the end of study to re visit papers that I had not scrutinised. This proved 

both helpful and highlighted that the CASP process places much more rigorous demands on 

literature validation than I had awarded. I had to go back to my writing and change 

references, add significant missed detail, and take out some citations. I added two categories 

to my CASP list, as I felt that some literature reviews, for instance from journals, did not fit 

CASP criteria. Also, as I was using books in my research, these did not always follow CASP 

categories for consideration. I decided therefore to check that each paper was peer reviewed 

or was written by or cited by peer reviewed academics. This refining process shows that I still 

have not quite landed on a succinct process or criteria for literature validly and inclusion and 

that improving my process could improve rigour. 

 

Critical thinking as a researcher, does in many ways demand prior knowledge. We are not 

asking ‘what’ so much as ‘why’ (Boell and Cecez-Kecmanovic, 2014, p.268) research is 

relevant and important. This study sought to inform my personal knowledge gaps, whilst 

being relevant to a broader context of group pedagogy. Both contexts demanded a good level 

of understanding of the subject area in order to explicate relevant implications for practice. I 

hope that this study provides a bed rock for further practice strategies research, resulting in 

an artifact such as a guide for amateur choir leaders. 

 

Learning 

 

This study has greatly enhanced and enriched my scientific knowledge and ability to 

approach further scientific study with more confidence. Although I remain ‘green around the 

gills’ so to speak, I believe that if the interest and motivation is high enough, then there are 

writers who make complex science available to students like me. 
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I have since embarking on this study, run several workshops for choirs where time permits 

me to employ some of the mind-body awareness strategies such as ‘buzzing bones,’(Leigh-

Post, 2017, p.68) basic body mapping (Allen et al, 2020), mindful listening (Andersen, 2011; 

Hurley, 2020) and ‘inner singing’ as mental rehearsal (Leigh-Post, 2021, p.65). I am also 

training as a yoga teacher and so part of my training involves working with others on breath 

exploration, and mindful movement. The response from participants has been largely 

positive. The challenge is to facilitate self-discovery for others, rather than guide people to 

exact destinations, and I feel at times very unsure of myself, however, I do understand that 

diversifying practice demands a ‘reflexive habit’ (Bolton, 2010, p.1) and that growth really 

cannot come without the risks involved in ‘trial and error’ (Bolton, 2010, p.4). I am however 

cautious that ethical risk is considered and does not impact upon others, this means staying 

within my level of expertise as Finlay (2008) cautions.  

 

Ethically I have become aware of the responsibility of the teacher to protect students by 

being trauma informed when working with any aspect of bodily informed pedagogy. This is an 

area I have begun to educate myself about by watching VSC (Voice Study Centre) trauma 

informed lectures (Monti, 2023) and finding resources for trauma informed practice 

(Widdershoven and Molewijk, 2010; Emerson and Hopper, 2012; Marino, 2017; Monti et al., 

2017; Van Der Kolk et al., 2019; Lowman, 2020).  

 

I feel that this study has taught me a great deal about myself. One positive experience 

throughout this study was being encouraged to begin writing even when I did not feel ready. It 

was as though a skeleton had been drawn to which I could assign the correct ‘anatomy’ so to 

speak. I have never struggled so much with the order of an essay as I have with this module. 

This is in part because of the issue of circular causality, where one could potentially enter the 

‘sensorimotor processing loop’ at several points, all of which contribute to the whole (Leigh-

Post, 2017, p.50). I also felt that because this is a new area of study for myself, I must remain 

vigilant to descriptive writing. Asking ‘why’ of everything (Bolton, 2010, p.4), I hoped, would 

help to stay loyal to relevance to practice. Importantly I began to see that giving myself some 

trust as to what I had learned meant writing more freely than I have previously, before going 

to references to support my writing. This felt vulnerable, seeing as the content was 

intellectually challenging. I was also aware of the multiple different aspects of mind-body 

awareness I could have chosen to write about and that many elements are missing. Deciding 

which information was most relevant to this study was a challenging, but I do feel that I am 

personally more informed by this study, taking from it direct implications for practice. Being 

inside the research in the ‘swampy lowland’s’ can mean that ‘maps’ used (Argyris and Schon, 
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1974, p.76) were simply the ones I had to hand and by no means did they help me exhaust 

the area of study. I do however hope to be able to build on this study by observing these 

gaps, and learning from oversights and mistakes (Schön, 1987). I hope I can take from this 

study the “courage to work competently and ethically at the edge of order and chaos” 

(Ghaye, 2000, p.7). 
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Part 2: Desk Top Study  

 

How can mind-body awareness be used to affect the well-being and technical 

advancement of amateur choral singers?   

  

My teaching practice is focused upon amateur singers both within the context of one-to-one 

voice lessons, and within amateur community choirs. Unlike professional singers, amateur 

singers may not be able to rely upon accurate automated behaviours, which allow cognitive 

attention to be directed to higher order processing such as emotional interpretation, 

creativity, and expression (Ohrenstein, 2000). The reason for Bauer (2016, p.129) stating 

that singing is primarily a ‘motor skill, before an art’ is rooted in the understanding that the 

ability to perform creatively and freely is tethered to one’s ability to accurately perceive, 

process, associate, execute and monitor vocal output (Zarate, 2013; Leigh-Post, 2020) so 

that eventually as automaticity increases at lower level skills, the highest cognitive function 

of ‘imagination’ can be freed (Leigh-Post, 2017, p.46). 

  

My primary focus when teaching choirs is to draw upon the psychosocial and physiological 

benefits of singing so as to enhance a sense of well-being for my participants (Fancourt and 

Finn, 2019). For most of my members, singing is a joy and not a serious pursuit. My previous 

research (Currie, 2019) explored human development driven by the need to develop a sense 

of self (Ryan and Deci,  

2000) which according to Self Determination Theory (SDT) (Ryan and Deci, 2000)  

is determined and met by the three factors of ‘autonomy, competence, and relatedness’ 

(Vansteenkiste and Ryan, 2013, p.263). The element of competence referring to a ‘felt 

sense’ of achievement through activity that optimally challenges and maintains capacity 

(Ryan and Deci, 2002, p.7) is an area of my practice that is often usurped by a focus upon 

‘relatedness.’ Joint ventures, performances, and a culture of friendship has to this point 

taken priority over standard of performance. It has however become apparent that although 

improvement through repetition has been achieved, a greater sense of vocal competency is 

observably lacking in comparison to my private students. Many of my choir members would 

like to understand how to sing better, and find optimal efficiency in their body, but are aware 

that they currently sing and hope for the best. My line of inquiry for this study involves finding 

a juncture between cognitive and functional learning and achievement in both mind and 

body.  
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Loui (2015, p.1) suggests that singing ‘requires the effortless and efficient use of auditory 

and motor systems that centre around the perception and production of the human voice.’ 

For the adept performer the complex neural circuits needed to accurately plan, execute and 

evaluate the voice are available primarily due to a rich store or information available through 

connection to past, present, and future perceptual representation (Conable and Conable, 

2000, p.37; Zarate, 2013). In other words, a rich supply of contextually experienced 

knowledge allows a singer to trust that resources are available to create something that 

works now and may creatively be adapted in a new scenario. Emmons and Thomas (1998, 

p. 11) suggest that an ‘ideal performing state is characterised by heightened awareness, 

vigilant attention, and autonomic balance or ‘calm,’ absent of anxiety’ which Leigh-Post calls 

the ‘happy body’ (Leigh-Post, 2020, p.19). However, for a beginner the unfamiliar terrain of 

vocal apparatus often results in engaging extra musculature, due to gross and extraneous 

motor recruitment which will not refine until one can ‘identify and selectively attend’ to… 

perceptual cues most directly related to achieving the goal’ (Ohrenstein, 2000, p.29). It is, I 

believe, in understanding the nature and process of perception and how the conscious mind 

can interface with unconscious sensorimotor processes through mind-body awareness, that 

an amateur may experience both homeostasis and enhance motor development (Leigh-

Post, 2017, p.19). Before I can look at the application of mind-body practices, I need to 

understand the neural processes involved in perceptual sensory awareness for singing. 

Therefore, this desktop study will provide the bedrock for further research targeting 

application of mind-body practices. 

  

Terminology and Mechanisms of Cognition and Awareness.    

 

Within vocal academia mind-body awareness has become increasingly elevated as cognitive 

neuroscience develops and meets applied pedagogy (Tillotson Bauer, 2016). If the 

complexity of both sensory and cognitive perceptual processes are themselves a challenge 

to understand, then the conflated use of terminology and semantic chaos found within a 

wealth of literature is no less perplexing. This may well be due to reductive terminology used 

throughout the years to describe what is essentially a multi component sensory system 

(Smith and Gasser, 2005), depending on multi modalities (Ribeiro and Oliveira, 2011) within 

the cognitive and non-cognitive neural and motor system (Leigh-Post, 2020).     

  

Leading papers in the field describe elements of this mind-body awareness system using 

terms such as ‘embodiment’ (Walker, 2000; Latta and Buck, 2008; Paparo, 2016), ‘whole-

body’ (Dayme and Sataloff, 2006), ‘inclusive awareness’ (Conable and  
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Conable, 2000; Allen et al., 2020) ‘somatic’ (Hanna, 1988; Gilman, 2014; Alison, 2018; 

Mingle, 2018) and ‘kinesthetic’ (Ohrenstein, 2003; Bauer, 2013; Tillotson Bauer, 2016; 

Greschner, 2018). On occasions several terms flow together with seemingly little distinction 

(Shusterman, 2012). The title of Bauer’s 2013 book included the term ‘kinesthetic,’ 

subsequently mentioning kinesthetic sense over 70 times, but gave no actual definition for 

clarity.  

  

Added to this, there are numerous papers discussing the importance of mindfulness in motor 

learning (Oyan, 2006; Elliot, 2010; Farb et al, 2013; Helding, 2014; Czajkowski and Greasley, 

2015; Maxfield, 2018; Czajkowski et al., 2021a; Blyskal, 2022b; 2022a). Writers are on these 

occasions discussing the role of ‘perception’ which Leigh-Post (2017, p47) assigns as an 

essential junction between sensory input and motor planning.  

 

As such it is pertinent to begin with how sensory input is received by the human sensory 

system. 

  

Sensory Processing Terminology.  

  

The terms kinesthesia and proprioception have become synonymous terms used in the 

functional application of bodily awareness. Some research still suggests differences in 

meaning, for example that Kinesthesia, first coined by Henry Charlton Bastian in 1880, 

relates to the sensation of movement within the body, specifically to the discernment of the 

rates of movement (Johnson et al., 2008), and that proprioception (Sherrington, 1906) 

relates to how we use sensory input to orientate and position our body in space and time 

(Vega and Cobo, 2021). Vocal related texts appear less clear when it comes to this issue, 

with some writers simply opting for kinesthesia as an all-inclusive term, and others 

painstakingly separating the two terms and then using one to include all senses, 

undermining their rational and adding to confusion (Bauer, 2013; Prokop, 2020). Stillman 

(2002, p.668) cautions that separating the two terms into the perception of ‘movement’ and 

‘position’ excludes the full range of musculoskeletal sensors which he suggests can 

comprehensively be combined under the term ‘proprioception.’ I appreciate the use of the 

term ‘proprio-kinesthesis’ used by Leigh-post (2020, p.205) as it clarifies differing 

components whilst acknowledging the unity of the functions in the sensing body. In summary 

the term ‘proprio-kinesthesis’ defines the sensory processes that determine limb relative 

position, body/joint movement, force, tension, mass, effort, pressure, vibration, and size and 

shape of body part (Johnson et al., 2008; Ribeiro and Oliveira, 2011).  
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Sensory Input Receptors within the Systems of Singing.   

  

Sensory neurons called mechanoreceptors within tissues and joints of the body convert 

mechanical information regarding displacement and force, as frequency, carrying neural 

signals via afferent or inward moving sensory pathways to the Central Nervous System 

(CNS) (Grigg, 1994).  For the singer, significant information conveyed to the CNS is provided 

by muscle spindles (stretch receptors) and golgi tendon organs (Leigh-Post, 2017). Myotatic 

mechanoreceptors trigger reflexive action in the intrinsic laryngeal muscles that regulate 

pitch (Zarate, 2013), the articulatory muscles and somatosensory receptors in the lip tongue 

and jaw contribute to vocal tract configurations, effecting formant frequencies and vowel 

shaping (Sundberg, 1987) and thoracic, abdominal, and diaphragmatic muscles determine 

respiratory and phonatory control (Zarate, 2013). Fundamental to the singer are the auditory 

and vestibular systems located in the inner ear (Hurley, 2020). Cells within the cochlea and 

vestibular play the role of mechanoreceptors to transmit information via the 

vestibulocochlear nerve where eventually they are transduced to the brain to be perceived 

as sound and motion, providing information for pitch and postural control (Leigh-Post, 2017). 

Research has shown a complex set of neural connections across and between auditory-

motor pathways, for instance in the case of rhythm which entrains or locks into a centralised 

pattern with central motor processors (Thaut and Abiru, 2010).  

  

The complex role of the vestibular system is one of dynamic, automatic, reflexive response 

to our moving body in relation to gravity (Hurley et al., 2012; Leigh-Post, 2017), and 

‘reciprocally influencing sequencing, timing, and behavioural response selection’ (Thaut and 

Abiru, 2010, p.263). This has been evidenced in the use of Rhythmic Auditory Stimulation 

(RAS) to influence greater postural and muscular control in neurological conditions than 

rehabilitation therapy (Thaut and Abiru, 2010). For the choir leader, in is helpful to 

understand that this system is both one of audio-motor connectivity, as well as the system 

that most influences the regulation of the autonomic nervous system, by optimising breath 

capacity and respiratory control and regulating heart rate and blood pressure (Mathias and 

Bannister, 2013). Once received by the body, sensory information must make a complex 

journey towards cognition. 
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Pathways to Cognition.  

  

One of the most influential early champions of cognitive awareness for singing, Dora 

Ohrenstein (2003), helpfully identified the need for a systematic approach to training aural 

and kinesthetic awareness in singers. However, in her early writing, Ohrenstein stated that 

proprioception is a an entirely unconscious process of ‘Monitoring movement and effort’ 

(p.30). Later research has shown that proprio-kinesthesis is a complex interplay of conscious 

and unconscious perceptual functions (Ribeiro and Oliveira, 2011; Zarate, 2013; Loui, 2015) 

and that by understanding this we can find ways to interface with unconscious processes.   

  

Emmons and Thomas (Emmons and Thomas, 1998, pp.5–10) suggest that singing is 

‘essentially non cognitive in nature but that coordination of the skills involved is achieved by 

a singer’s ‘judgement.’ Leigh-post (2017) explains that motor output i.e., the action of 

releasing the voice is for a moment unconscious, and as Bel Canto’s founder Manuel Garcia 

states ‘all control of the tone is lost once the vocal cords become vibratile’ (Ried, 1975, p.1 

as cited by Leigh-Post, 2017). I cannot recall the number of times I have asked choir 

members if they know the plan and are ready to sing, and they respond with ‘I’ll just open my 

mouth and see what comes out.’ This response highlights to me that significant ‘judgement’ 

talked of by Emmons and Thomas (1998) is missing for the beginner who often has no clue 

as to exactly what might emerge as they sing. To understand ‘judgement’ we must first 

consider the two separate pathways that sensory information takes.  

  

The Unconscious Pathway.  

  

Neuroscience shows that sensory information takes one of two pathways the first of which is 

an unconscious pathway via the spinocerebellar tracts to the cerebellum (Vega and Cobo, 

2021). The cerebellum is responsible for aspects of organisation, memory, and self-

monitoring and plays an unconscious correcting role in identifying discrepancies between the 

conscious motor plan of action and the resulting movement (Leigh-Post, 2017; Vega and 

Cobo, 2021). Corrective movements are then made in real time and reciprocal information is 

then sent to the upper motor neurons in the motor cortex relating to a ‘trial-and-error’ 

learning process (Leigh-Post, 2017, p.168). Increased activity in the cerebellum has been 

found in highly trained singers (Kleber et al., 2010), and musicians (Hutchinson et al., 2003), 

suggesting higher sensorimotor coordination. However, Hutchingson et al (2003) propose 

that these changes may have occurred at key developmental stages during intense training. 

Although it appears that no studies show increased cerebral activity for novice singers, there 
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is evidence that multisensory musical training ‘enhances multisensory processing in the 

human auditory cortex’ which is involved in lower-level processing in both novice and highly 

trained musicians (Pantev et al., 2015, p714: Paraskevopoulos et al., 2014). I return to the 

relevance of multimodal teaching strategies in later sections. Having explored the 

unconscious sensory pathway, I now wish to consider the second. 

  

The Conscious Pathway.  

  

The frontal cortices sometimes called the ‘association cortex’ contain the prefrontal lobe 

responsible for executive functions, planning, self-expression, and willed intentions (Leigh-

Post, 2017, pp.34–35). Vital to the issue of attention, the prefrontal cortex is where the 

internal representation of experience is stored as knowledge (D’Ardenne et al., 2012). When 

we encounter enough sensory stimulation over time, we can then contextually recognise, 

organise and interpret sensory information (Culham and Valyear, 2006) forming a perceptual 

neural trace (Ohrenstein, 2003). Crucially, supplementary and pre-motor (SMA) areas must 

have a first-person representation of a movement to diversify and develop multiple neural 

traces called ‘schemas’ which are in effect ‘options’ for the intended action (Leigh-Post, 

2017, p.94; Whitlock, 2017). This knowledge is the difference between a reliable perceptual 

process, and what we experience as ‘master class syndrome’ where we may achieve 

something once but fail to encode that experience into our long-term memory as learning 

(Helding, 2010). Eventually willed intentions are transformed into a general motor plan of 

action which is carried out by the primary motor area (Leigh-Post, 2017).  

 

The general motor plan which travels from the cortex to the body, is also joined by a complex 

parallel processing system (LeighPost, 2017, p.35) which is ascending from the body to the 

cortex in the form of ‘Sensorimotor intentions’ (Pockett et al, 2006, p.125). Little is known 

about the neural basis for sensorimotor intentions but the integration of sensory information 

for planning though monitored unconsciously in ongoing motor behaviour is received prior to 

action (Pockett et al., 2006, p.18). Crucially, this means that the finer detail of movement 

becomes part of the overall pre-plan directly connected to goal state imagery (Leigh-Post, 

2017). What we would like to express as we sing, how we affect timbre to express sentiment 

and all that makes a performance unique and dynamic is contained within this sensorimotor 

intention (Leigh-Post, 2017) in the form of ‘auditory-imagery’ (Pfordresher and Halpern, 

2013). It cannot be stressed highly enough that auditory imagery is responsible for 

successful feedforward planning and our ability to transform input into planned output (Leigh-

Post, 2017). This is entirely dependent on somatic perception (Pfordresher and Halpern, 
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2013). It is important to briefly look at the role of reflexes in automatic movement before 

returning to how we can enhance perception.  

  

Reflexes.  

  

Some reflexive adjustments are made before we are even aware of the incoming stimulus, 

narrowing our only means of control to be gained from proprio-kinesthetic feedback after the 

completion of the move (Stillman, 2002; Vega and Cobo, 2021). However, In the case of 

reflexively mediated circuity such as sustained pitch or when considering the oscillatory 

nature of vibrato, we as singers have the advantage sustained activity. In essence we are 

repeatedly ‘letting go’ and throwing again and our ability to take aim again is dependent upon 

the speed at which our feedforward and feedback systems fire (Leigh-Post, 2017, p.205). 

Amateurs may struggle to override reflexive controls resulting in the desire to breath too 

early (Zarate, 2013; Tillotson Bauer, 2016; Kleber and Zarate, 2019), the ability to sustain a 

pitch when external conflicting stimuli is introduced (Kleber et al., 2010; Zarate, Wood and 

Zatorre, 2010; Finkel et al., 2019; Kleber and Zarate, 2019; Angelakis et al., 2021) control of 

amplitude from audible feedback (Lombard, 1911), and even the extent of vibrato (Titze et 

al., 2002; Dromey et al., 2015). The question now remains as to how we begin to access 

control of the unconscious. This is the subject of the following sections.    

 

The Conscious Junction – The Thalamus.  

  

The thalamus is the last stop and gatekeeper for unconscious somatosensory messaging 

before projecting information to the cortex. Anything that is deemed pleasurable, novel, 

interesting or important is allowed through the ‘gating’ system (Leigh-post 2021 p255). The 

thalamus sleeps though familiarity and responds primarily to stimulation from the ascending 

reticular activating system (ARAS) (Leigh-Post, 2017). Activation of the ARAS towards 

stimulation of the thalamus can be achieved by conscious heightened awareness, and 

mindfully elevating our perceptual plan of action (LaBerge, 1995, pp.221–222) however, 

Perkins and Kent (1986, p.406) state that ‘without arousal perceptual awareness and 

learning, to say nothing of attentional focus and mindfulness, are not possible.’ Arousal 

therefore must be considered a primary issue for helping singers awake to their sensational 

experiences for learning, especially when dealing with repetitive, or well established lower-

level activities (O’Connell et al., 2008).  
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Awakening Sensation.  

  

In her book ‘Body and Voice’ Gilman (2014, p46) states ‘we can’t change what we don’t 

know,’ suggesting as does Mary Jean Allen (2020) that applying anatomical fact does not 

necessarily mean we have assimilated anatomical information to the body. A perfect example 

of this is found in Paparo’s (2016, p.494) study of awareness for singers, when a participant 

asked, ‘If I didn’t feel it, then how do I know?’ For the early stages of singing, learning can be 

stunted by what we are able to feel. The inexperienced or habituated singer may need to 

elevate more sensory information than the accomplished singer, as acceptance of 

information to be elevated to the cortex happens during the early stages of the perceptual 

process (Leigh-Post, 2017). When coming to singing at a later stage in life, many habits 

relating to vocal use, postural control, and breath use, have been established for years 

(Elliot, 2010). They are automated, outside of our attentional awareness and therefore are 

outside of our perceptual knowledge (Leigh-Post, 2017). Added to this is the fact that we 

tend to feel what we expect to feel (Ohrenstein, 2003; Leigh-Post, 2017) and more 

importantly what we are willing to feel.  

 

Here it is important to acknowledge the role trauma can play in somatic dysregulation (Monti 

et al., 2017). For some, response to trauma results in disruption to interoception, rendering 

senses inaccessible, or creating an aversion to sensory input (Van Der Kolk et al., 2019). 

The impact of trauma cannot be misinformed or ignored in the choral setting. With many of 

my choral members being middle aged and older, years of life experience, and ‘imperfect 

practice’ have perfected errors, increasing the chance of permanent injury (Blades and 

Nelson, 2020) and compounding what Alexander referred to as ‘debauched kinesthesia’ 

(Sentianin, 2015, p.10). For the singer, subglottal pressure, vocal folds, the extrinsic and 

intrinsic laryngeal muscles, and cricothyroid/cricoarytenoid joints, are all located or 

functioning more deeply in the body structure making the ability to accurately perceive from 

‘sensation’ much more of a challenge (Stillman, 2002). Faulty perception may involve 

inaccurate imagery which evoke inefficient usage (Bowman, 2000; Greschner, 2018). 

Ohrenstein (2003, p.30) asserts that the integration of correct anatomical information 

through perceptual awareness is key to differentiating, accessing, and strengthening the 

voice and that science must follow sensation. Accordingly, we must consider how to attend to 

sensation.  

  

If we should like to become aware of existing patterns, sensitive to unhelpful behaviour, as 

well as open to new experiences (Leigh-Post, 2017) then we must arouse the ARAS by 
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means of ‘vigilant attention’ which is defined as ‘the ability to self-sustain mindful, conscious 

processing of stimuli whose repetitive, non-arousing qualities, would otherwise lead to 

habituation and distraction by other stimuli’ (Robertson et al., 2010, p.80). I would posit that 

the reason many singers do now know how to feel, is connected to a lack of mindful 

stimulation and sustained attention. Although the temptation is to increase external stimuli, 

the long-term solution may be to increase ones self-alerting capability (O’Connell et al., 

2008). Just as engineers build curves in straight roads to help stimulate attention (Robertson 

et al., 2010), the mind can be trained to self-alert through present moment mindfulness 

training. Self-regulated arousal achieved through vigilant attention has two-fold benefit to the 

singer. The first being a fundamental proponent of homeostatic equilibrium, and the second 

being the catalyst for perceptual acuity (Dayme and Sataloff, 2006; Leigh-Post, 2017). 

Though mindful attention, we use our ‘executive influence’ to deactivate inappropriate or 

distracting areas of the brain and turn up the volume on others, which leads to smarter, more 

efficient use of the body and its energy (Leigh-Post, 2017, p.58). This executive influence is 

the subject of what I consider to be the second part of pedagogical priority – recurring 

vestibular stimulation.  

 

Recurrent Vestibular Stimulation.   

  

In every case of conscious intervention, anticipation is the key. In reflexive controls the 

anticipation of displacement is often enough to alter the gamma neuron activity involved in 

flexor response (Titze et al., 2002). In essence anticipating involves both the request of, and 

the receipt of mindfully elevated information in sustained reciprocal mind-body 

communication (Leigh-Post, 2017). This is known as ‘recurrent vestibular stimulation’ and is 

theorised to illicit an ideal performance state and sensory-motor integration (Leigh-Post, 

2021). 

  

In summary a store house of sensory experience must be built and given meaningful 

association so that we can elevate select information, access the auditory imagery needed 

for giving us a feedforward plan of action which is then reciprocally sustained by a two-way 

mind-body conversation. 

  

Mindfully Experiencing Sensory Information for Singing.   

  

How then does this apply to the amateur singer? A common problem for any untrained singer 

is maintaining a fundamental pitch when external stimuli (i.e., harmonies) begin to fight for 
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attention or when acoustic conditions are challenging (Ternström and Sundberg, 1982). Most 

untrained singers will reflexively adjust pitch to the external stimuli rather than maintaining 

the intended pitch (Zarate, 2013) attributed to an over reliance on external feedback of the 

voice (Ternström and Sundberg, 1982; Mürbe et al., 2002). Research shows that trained 

singers recruit somatosensory association areas of the brain more heavily than non-trained 

singers, thus overriding reflexive mind brain controls  (Larson et al., 2000; Zarate, 2013) 

resulting in ‘neuromuscular memory of pitch’ (Mürbe et al., 2004, p.240). However, it is 

stated by researchers such as Sielska-Badurek et al (2017) and Angelakis et al (2021, p.6) 

that even professional singers primarily use mimicry and auditory feedback to attain function, 

and often lack physiologically informed pedagogy, resulting in ‘less-than-ideal’ technique. It is 

key to note that auditory imagery and mindful listening (Hurley et al., 2012; Hurley, 2020) has 

been shown to enhance pitch recognition and activate audio-vestibular activity (Zatorre et 

al., 1994; Zarate et al., 2010; Mürbe et al., 2002), however even for trained singers the 

laryngeal activity for pitch accuracy must hold neuromuscular memory (Pfordresher and 

Halpern, 2013). So, in the case of professionals and amateurs alike research suggests that 

the combination of audio-visual and proprio-kinesthetic feedback increases acuity for pitch 

control (Mürbe et al., 2004) as well as generating more accurate physiological association 

(Angelakis et al., 2021). Multi-modal sensory monitoring, appears to increase neuroplasticity 

in associative brain regions, meaning that networks synergise to problem solve 

(Paraskevopoulos et al., 2014; Pantev et al., 2015; Erickson, 2021). The more applicable 

use of combined modalities should be considered for choirs using movement and gesture 

(Wis, 1993; Greschner, 2012; Briggs, 2011), sight reading (Leigh-Post, 2017), and tactile 

biofeedback (Greschner, 2012; Paraskevopoulos et al., 2014; Pantev et al., 2015; Angelakis 

et al., 2021). Although technology may be difficult to implement in a choral setting, visual 

feedback from voice software aids a speedier more accurate motor coordination (Erickson, 

2021). 

 

Researcher Alfred Tomatis (1920-2001) otolaryngologist (ENT) to classical singers, attributed 

aligned posture with the ability to feel the vibrational feedback of the larynx through the spine 

(Hurley, 2020), which he proposed gave the brain a speedier feed forward prompt for hearing 

(Andersen, 2011). This has been critiqued by researchers who have found no supporting 

evidence (Andersen, 2011) however he may have tapped into the role of the vestibular 

system in entraining rhythmic sound and postural mechanical response (Thaut and Abiru, 

2010; Leigh-Post, 2017). 

The role of bone conducted vibration as proprio-kinesthetic feedback has been shown to 

result in more accurate sound association and therefore greater anticipatory accuracy of 
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sound production (Leigh-Post, 2017). Leigh-Post (2020, p.68) talks of ‘buzzing bones’ as the 

most accurate source of vocal feedback, with mouth to ear conducted sound and room 

acoustics feedback failing to exact a true representation of sound. Exploring the sense of the 

body throughout sound production is an easy way to begin to associate sense and sound 

before then associating the necessary auditory imagery needed to anticipate and execute 

accurate vocalisation (Pfordresher and Halpern, 2013). Although existing methods for 

somatic exploration of movement exist, it appears few exist purely for the singer.  However, 

many have been contextualised for voice pedagogy and hold considerable interest for 

exploitation (Sentianin, 2015; Blades and Nelson, 2020; Hensel, 2020; Paparo, 2022). 

 

Existing Methodology.  

  

The Feldenkrais method® created by Moshe Feldenkrais (1904-1984) encourages a somatic 

exploration of movement allowing the nervous system to teach the mind new more efficient 

ways to move (Nelson and Blades-Zeller, 2001; Blades and Nelson, 2020), while Alexander 

Technique (AT) created by Fredderick Matthias Alexander (1869-1955) allows for cognitive 

engagement in the cause and effect of habitual behaviour to restore senses to a more 

‘trustworthy’ status (Peterson, 2008; Sentianin, 2015). Ives (2003) argues for caution in 

attributing motor learning value to Feldenkrais, suggesting that it’s positive contribution may 

be more accurately assigned to psychological ‘self-regulation’ (Ives, 2003, p.120). Thomas 

Hanna (Hanna, 1990) critiques both methods as falling short of solutions to the startle reflex 

as the cause of much tension. He subsequently developed a technique based on 

‘pandiculation’ which uses conscious contractions to releases unconscious contractions, but 

as an accessible practice Hanna Somatic Education® remains in the hands of the highly 

skilled practitioner (Hanna, 1990). However much can be taken from each method to help 

create a more engaged experience for a singer, provided ethical consideration is given to 

pedagogical limitations. Body mapping, emerging from AT (Conable and Conable, 2000) 

allows the singer to correctly map the size, structure, and function of component body parts 

(Prokop, 2020) such as the larynx, tongue and diaphragm as well as structural skeletal 

structure. Mary Jean Allen (2010) comprehensively maps out the six places of balance and 

their integral role in supporting the system of singing, which research has shown to affect 

statistically significant improvement in lumbar alignment and breath control in static and 

singing posture (Monero, 2022). 

  

Research in mindful awareness training for singers, using Feldenkrais Method saw students 

reporting increased identification and rectification of habitual patterns and improvement in 
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the quality, ease and expressivity of singing (Paparo, 2016; 2022). More robust mixed 

method studies saw singing students experiencing increased body awareness, a significant 

reduction in performance anxiety (Blyskal, 2022b), and enhanced technique (Czajkowski and 

Greasley, 2015), which in a later study saw 61% of the participants correctly identified by 

professional moderators in blind trials (Czajkowski et al, 2021b). Of note is the benefit to 

ensemble participants who found greater social connection (Czajkowski et al, 2021b), an 

ability to problem-solve in rehearsals and decreased anxiety in performance (Czajkowski, 

2018; Czajkowski et al, 2022). 

  

In my own practice, a tool kit of accessible mindful practice exercises for singing could be 

easily worked into the first part of choir practice. With researchers such as Czajkowski et al 

(2022) creating resources such as the ‘8-week mindfulness for singers’ and highly practical 

guides to enhancing singing with awareness from the likes of Hoch (2020), Gilman (2014), 

and Nelson and Blades-Zeller (2001), accessibility for the choral leader and vocal 

pedagogue is increasing.  

 

Imagery and Feed Forward Planning – A Secondary Pedagogical Tool.   

  

The mind is an extremely powerful tool, but a shift in thinking of the body as subordinate to 

the mind is being called for by somatic researchers (Caldwell, 2014; 2018). Through this 

study I would advocate Heidegger’s premise that ‘We do not “have” a body; rather we “are” 

bodily’ (1997, pp.98–99), and that when mind and body work together in equal flow, feed 

forward planning becomes speedier, automating lower-level activities, releasing the 

imagination, and enhancing recurrent vestibular stimulation (Leigh-Post, 2017). The mind 

must first be able to perceive the experience of the body and then the sensory imagery 

needed to add the details of the creative output desired becomes possible (Pfordresher and 

Halpern, 2013; Leigh-Post, 2017; 2021). Provided that tonal memory in the form of ‘auditory 

imagery’ is available (Pfordresher and Halpern, 2013, p.747) we can ‘actively regenerate’ 

these neurological patterns as part of our ‘goal state imagery’ (Leigh-Post, 2017, p.93) in 

active singing and through mental rehearsal such as ‘inner singing’ (Leigh-Post, 2021, p.65). 

Although research is inconclusive, inner singing when practiced with the intent to sing overtly 

in order to activate subvocalisation is thought to enhance auditory imagery and perceptual 

acuity (Hubbard, 2010). In the instance of my own singers, this may result in moving beyond 

trying to get the sequence of notes right, to imagining and planning how they would like to 

carry out the task based upon experience and accurate associative goal state imagery.  
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Conclusion  

  

The purpose of this study was to identify key areas of sensorimotor processing such as 

cognition, perception, attention and imagery to establish how mind-body awareness could 

help amateur singers. I believe that research supports somatic mindfulness as an integral 

teaching practice for the enhancement of both well-being and technical development through 

perceptual awareness and is applicable for group pedagogy (Paparo, 2022). This study 

impacts the way I would prepare my singers for learning, as well as the way in which I would 

encourage attentional focus through implementing mind-body awareness activities. A key 

principle gained from study is placing equal emphasis on both verbs in the theorem ‘doing 

with attention’ (Gilman, 2014, p.6). This study highlights further areas of research concerning 

pedagogical programmes for amateur choral singers with considerations for inclusivity and 

trauma informed practice. I also wish to pursue a line of research which includes Eastern 

mind-body practices such as Yoga and their relevance to vocal pedagogy (Kuhn, 2006; 

Moliterno, 2008; Lloyd et al., 2017; Özgur, 2020; Mccornack and Thompson, 2021). 

  

 

 

 

 

 

 

 

 

 

  



 

 

References  

 

Allen, M., 2010. The core of the body and six places of balance. In: What Every Singer Needs 

to Know About the Body. pp.11–45. 

 

Allen, M., Malde, M. and Zeller, K., 2020. Body mapping, Kinaesthesia and Inclusive 

Awareness. In: What every singer needs to know about the body. Sandiago, CA: Plural 

Publishing. 

 

Andersen, K.R., 2011. Is it possible to improve hearing by listening training? In: Forum 

Acusticum: European Acoustics Association-EAA. Spanish Acoustical Society. pp.1059–

1064. 

 

Angelakis, E., Andreopoulou, A. and Georgaki, A., 2021. Multisensory biofeedback: 

Promoting the recessive somatosensory control in operatic singing pedagogy. Biomedical 

Signal Processing and Control, 66.  

 

Arcangeli, M., 2023. Aphantasia demystified. Synthese, 201(2), p.31. 

 

Argyris, C. and Schon, D.A., 1974. Theory in practice: Increasing professional effectiveness. 

Jossey-bass. 

 

Bauer, K.T., 2013. The essentials of beautiful singing: a three-step kinesthetic approach. 

Plymouth, UK: Scarecrow Press. 

 

Blades, E.L. and Nelson, S.H., 2020. The Feldenkrais Method. In: M. Hoch, ed. So you want 

to Sing with Awareness. Lanham, Boulder, New York, London: Rowman & Littlefield 

Publishers. pp.25–47. 

  



 

 

Bleakley, A., 1999. From reflective practice to holistic reflexivity. Studies in higher 

education, 24(3), pp.315-330. 

 

Bloom, B.S., Airasian, P., Cruikshank, K., Mayer, R., Pintrich, P., Raths, J. and Wittrock, M., 

2001. A taxonomy for learning, teaching, and assessing: A revision of Bloom's taxonomy of 

educational objectives. Cambridge, UK: Pearson. 

 

Blyskal, E., 2022a. A Case for Mindfulness Practice in the Collegiate Voice Studio, Part 1. 

Journal of Singing, 79(1), pp.79–86.  

 

Blyskal, E., 2022b. Mindfulness Practice in the Collegiate Voice Studio, Part 2: A Case Study. 

Journal of Singing, 79(2), pp.221–231. 

 

Boell, S.K. and Cecez-Kecmanovic, D., 2010. Literature reviews and the hermeneutic circle. 

Australian Academic and Research Libraries, 41(2), pp.129–144.  

 

Boell, S.K. and Cecez-Kecmanovic, D., 2014. A hermeneutic approach for conducting 

literature reviews and literature searches. Communications of the Association for Information 

Systems, 34(1), pp.257–286.  

 

Bolton, G.E.J., 2010. Reflective Practice: Writing and Professional Development. SAGE 

Publications. 

 

Bolton, G., 2009. Write to learn: reflective practice writing. InnovAit. SAGE Publications. 

 

Bowman, W., 2000. A somatic,’ here and now’ semantic: Music, body, and self. Bulletin of the 

Council for research in Music Education, pp.45-60. 

 

Bozeman, K. and Studio, V., 2018. Vowel Migration and Modification. Voiceprints, 16(2), p.32. 

 

Briggs, K.E., 2011. Movement in the Choral Rehearsal: The Singers' Perspective. The Choral 

Journal, 52(5), p.28. 

 

Caldwell, C., 2018. Bodyfulness: Somatic practices for presence, empowerment, and waking 

up in this life. Boulder, CO: Shambhala Publications. 



 

 

Caldwell, C., 2014. Mindfulness & Bodyfulness: A New Paradigm. Journal of Contemplative 

Inquiry, 1(1), p.9. 

 

Conable, B. and Conable, B., 2000. What Every Musician Needs to Know About the Body: 

The Application of Body Mapping to Making Music. Chicago: GIA Publishing. 

 

Cooper, H.M., 1988. Organizing knowledge syntheses: A taxonomy of literature 

reviews. Knowledge in society, 1(1), p.104. 

 

Cooper, H, 2001. A taxonomy for learning, teaching, and assessing: A revision of Bloom’s 

taxonomy of educational objectives. Cambridge, UK: Pearson. 

 

Crocco, L. and Meyer, D., 2021. Motor learning and teaching singing: An overview. Journal of 

Singing, 77(5), pp.693–702. 

 

Crotty, M.J., 1998. The foundations of social research: Meaning and perspective in the 

research process. The foundations of social research, pp.1-256. 

 

Culham, J.C. and Valyear, K.F., 2006. Human parietal cortex in action. Current Opinion. 

Neurobiology, 16(2), pp.205-212. 

 

Currie, N., 2022. An in-depth study into the way ‘focus of attention’ may impact student 

learning and teaching practices. [Unpublished] Voice Study Centre: University of Wales, 

Trinity Saint David.  

 

Czajkowski, A.-M., Greasley, A. and Allis, M., 2021a. Mindfulness for Singers. [online] 

https://mindfulnessforsingers.co.uk/. Available at: [Accessed 5 May 2023]. 

 

Czajkowski, A.M.L., 2018. Mindfulness for musicians: The effects of teaching 8-week 

mindfulness courses to student musicians in higher education (Doctoral dissertation, 

University of Leeds). 

 

Czajkowski, A.M.L. and Greasley, A.E., 2015. Mindfulness for singers: The effects of a 

targeted mindfulness course on learning vocal technique. British Journal of Music Education, 

32(2), pp.211–233.  



 

 

Czajkowski, A.M.L., Greasley, A.E. and Allis, M., 2021b. Mindfulness for Singers: A Mixed 

Methods Replication Study. Music and Science, 4.  

 

Czajkowski, A.M.L., Greasley, A.E. and Allis, M., 2022. Mindfulness for musicians: A mixed 

methods study investigating the effects of 8-week mindfulness courses on music students at 

a leading conservatoire. Musicae Scientiae, 26(2), pp.259–279.  

 

D’Ardenne, K., Eshel, N., Luka, J., Lenartowicz, A., Nystrom, L.E. and Cohen, J.D., 2012. 

Role of prefrontal cortex and the midbrain dopamine system in working memory updating. 

Proceedings of the National Academy of Sciences of the United States of America, 109(49), 

pp.19900–19909.  

 

Dayme, Meribeth.B. and Sataloff, Robert.T., 2006. An Argument for Whole Body and Holistic 

Approaches to Research in Singing. Journal of Singing, 63(1), pp.59–64. 

 

Doscher, B., 1993. The functional unity of the singing voice. 2nd ed. Lanham, Maryland: 

Scarecrow Press. 

 

Dromey, C., Holmes, S.O., Hopkin, J.A. and Tanner, K., 2015. The effects of emotional 

expression on vibrato. Journal of Voice, 29(2), pp.170-181. 

 

Elliot, M., 2010. Singing and mindfulness. Journal of Singing, 67(1), pp.35–39. 

 

Emerson, D. and Hopper, E., 2012. Overcoming trauma through yoga: Reclaiming your body. 

Berkeley, California: North Atlantic Books. 

 

Emmons, S. and Thomas, A., 1998. Power Performance for Singers: Transcending the 

Barriers. Oxford: Oxford University Press. 

 

Erickson, H., 2021. Mobile apps and biofeedback in voice pedagogy. Journal of 

Singing, 77(4), pp.485-500. 

 

Fancourt, D. and Finn, S., 2019. What is the evidence on the role of the arts in improving 

health and well-being? A scoping review. World Health Organization. Regional Office for 

Europe 



 

 

Farb, N.A.S., Segal, Z. V. and Anderson, A.K., 2013. Mindfulness meditation training alters 

cortical representations of interoceptive attention. Social Cognitive and  

Affective Neuroscience, 8(1), pp.15–26.  

 

Finkel, S., Veit, R., Lotze, M., Friberg, A., Vuust, P., Soekadar, S., Birbaumer, N. and  

Finlay, L., 2008. Reflecting on ‘reflective practice’. Practice-based professional learning. 

Paper 52, Available at: <www.open.ac.uk/pbpl.> 

 

Kleber, B., Veit, R., Birbaumer, N., Gruzelier, J. and Lotze, M., 2010. The brain of opera 

singers: experience-dependent changes in functional activation. Cerebral Cortex, 20(5), 

pp.1144-1152. 

 

Kleber, B., 2019. Intermittent theta burst stimulation over right somatosensory larynx cortex 

enhances vocal pitch-regulation in nonsingers. Human Brain Mapping, 40(7), pp.2174–2187.  

 

Gardner, H., 1983. Frames of mind: The theory of multiple intelligences. NY: Basics, 1. 

 

Gilman, M., 2014. Somatic and Physiologic Connections. In: Body and Voice: Somatic Re-

Education, 2nd ed. Plural Publishing. pp.33–48. 

 

Greschner, D., 2012. Review: Allan J. Gumm, Making More Sense of How to Sing. 

Multisensory Techniques for Voice Lessons and Choir Rehearsals. Journal of Singing, 69(1), 

pp.100–101. 

 

Greschner, D., 2018. Kinesthetic Voice Pedagogy: Motivating Acoustic Efficiency. Journal of 

Singing, 74(4), pp.469-471. 

 

Grigg, P., 1994. Peripheral neural mechanisms in proprioception. Journal of Sport 

Rehabilitation, 3(1), pp.2–17. 

 

Hanna, T., 1990. Clinical Somatic Education A New Discipline in the Field of Health Care. CA: 

Somatics, pp.4–10. 

 

Hanna, T. (1988). Somatics. Cambridge, MA: Da Capo Press. 

 



 

Hart, C., 2018. Doing a literature review: Releasing the research imagination. London: Sage 

 

Helding, L., 2008. Voice science and vocal art: In search of common ground. Journal of 

Singing, 64(4), pp.417–428. 

 

Helding, L., 2010. Master class syndrome. Journal of Singing, 67(1), p.73. 

 

Helding, L., 2014. Teaching Voice with the Brain in Mind mindful voice. Journal of Singing, 

70(3), pp.349–354. 

 

Helding, L., 2016. Motor learning and voice training, Part II. Locus of attention: Internal or 

external? That is the question. Journal of Singing, 72(5), pp.621–627. 

 

Helding, L., 2020. The Musician's Mind: Teaching, Learning, and Performance in the Age of 

Brain Science. New York: Rowman & Littlefield Publishers. 

 

Hensel, Larry.L., 2020. Alexander Technique for Singers. In: M. Hoch, ed. So you want to 

Sing with Awareness. New York: Rowman & Littlefield Publishers. pp.1–23. 

 

Hoch, M., 2020. So you want to sing with awareness: A guide for performers. New York: 

Rowman & Littlefield Publishers. 

 

Hubbard, T.L., 2010. Auditory imagery: empirical findings. Psychological bulletin, 136(2), 

p.302. 

 

Hurley, L.S., 2020. An introduction to Tomatis Listening. In: M. Hoch, ed. So you want to sing 

with awareness. New York: Rowman & Littlefield Publishers. pp.175–197. 

 

Hutchinson, S., Lee, L.H.L., Gaab, N. and Schlaug, G., 2003. Cerebellar volume of 

musicians. Cerebral Cortex, 13(9), pp.943–949. 

 

Huttunen, R. and Kakkori, L., 2020. Heidegger's theory of truth and its importance for the 

quality of qualitative research. Journal of Philosophy of Education, 54(3), pp.600-616. 

 

Ives, J.C., 2003. Comments on ‘The Feldenkrais Method®: a dynamic approach to changing 

motor behavior’. Research Quarterly for Exercise and Sport, 74(2), pp.116-123. 



 

 

Iyengar, B.K.S., 1965. Light on yoga: the definitive guide to yoga practice. eBook Edition. 

London: Harper Collins Publishers. 

 

Johns, C., 1994. Guided reflection. In: A. Palmer, S. Burns and C. Bulman, eds. Reflective 

practice in nursing. Oxford: Blackwell Scientific. 

 

Johns, C., 2006. Engaging reflection in practice: A narrative approach. Oxford: Blackwell 

Publishing. 

 

Johnson, E.O., Babis, G.C., Soultanis, K.C. and Soucacos, P.N., 2008. Functional 

neuroanatomy of proprioception. Journal of surgical orthopaedic advances, 17(3), pp.159–

164. 

 

Kleber, B., Veit, R., Birbaumer, N., Gruzelier, J. and Lotze, M., 2010. The brain of opera 

singers: Experience-dependent changes in functional activation. Cerebral Cortex, 20(5), 

pp.1144–1152.  

 

Kröger, S. and Watkins, B., 2021. Muscle spindle function in healthy and diseased 

muscle. Skeletal muscle, 11(1), pp.1-13. 

 

Kuhn, I.P., 2006. Add Yoga to Your Singing Warm-ups. Teaching Music, 13(4), pp.32–35. 

 

Lloyd, A., Hoffman-Ruddy, B., Silverman, E. and Lehman, J.L., 2017. Vocal Yoga: Applying 

Yoga Principles in Voice Therapy. Journal of Singing, 73(5), pp.511–518. 

 

LaBerge, D., 1995. Attentional processing: The brain’s art of mindfulness. Cambridge, 

Massachusetts: Harvard University Press. 

 

Larson, C.R., Burnett, T.A. and Kiran, S., 2000. Effects of pitch-shift velocity on voice F0 

response. The Journal of the Acoustical Society of America, 107, pp.559–564. 

 

Latta, M.M.I. and Buck, G., 2008. Enfleshing embodiment: ‘Falling into trust’ with the body’s 

role in teaching and learning. Educational Philosophy and Theory, 40(2), pp.315–329.  

 



 

Leigh, J. and Bailey, R., 2013. Reflection, reflective practice and embodied reflective practice. 

Body, Movement and Dance in Psychotherapy, 8(3), pp.160–171.  

 

Lee, T.G., Acuña, D.E., Kording, K.P. and Grafton, S.T., 2019. Limiting motor skill knowledge 

via incidental training protects against choking under pressure. Psychonomic Bulletin and 

Review, 26(1), pp.279–290.  

 

Leigh-Post, K., 2017. Mind-body awareness for singers: Unleashing optimal performance. 

San-Diego: Plural Publishing. 

 

Leigh-Post, K., 2020. Awareness and Optimal Performance: Cognitive Neuroscience for 

Singers. In: M. Hoch, ed. So You Want to Sing with Awareness: A Guide for Performers. 

Rowman & Littlefield Publishers. pp.199–238. 

 

Leigh-Post, K., 2021. Perspectives on Perception for Optimal Performance. Journal of 

Singing: Mindful Voice, 78(2), pp.253–263. 

 

Leigh-Post, K. and Burke, C., 2009. Cognitive bodily-kinesthetic awareness and singing: A 

study of the role of cognition and awareness for optimal performance in an ideal performing 

state. Lawrence University. 

 

Lombard, E., 1911. Le signe de I'elevation de la voix, Annals Maladiers Oreille. Larynx, Nez 

Pharynx, 37, pp.101-119. 

 

Long, H.A., French, D.P. and Brooks, J.M., 2020. Optimising the value of the critical appraisal 

skills programme (CASP) tool for quality appraisal in qualitative evidence synthesis. 

Research Methods in Medicine & Health Sciences, 1(1), pp.31–42.  

 

Loui, P., 2015. A dual-stream neuroanatomy of singing. Music Perception, 32(3), pp.232–241.  

 

Lowman, M.M., 2020. Noticing Trauma Responses: The Development and Validation of the 

Autonomic Response Screening Tool for Counselors (ARSTC). The University of North 

Carolina at Greensboro. 

 

Marino, S.R., 2017. Trauma and Mindful Practices to Relieve Suffering. [online] 

https://static1.squarespace.com/static/54b9a902e4b0bf25db849205/t/5e1513c5b8e35d146d

https://static1.squarespace.com/static/54b9a902e4b0bf25db849205/t/5e1513c5b8e35d146ddb18ba/1578439621420/Sandi_Marino_Trauma+and+Mindful+Practices+to+Relieve+Suffering_May2017.pdf


 

db18ba/1578439621420/Sandi_Marino_Trauma+and+Mindful+Practices+to+Relieve+Sufferi

ng_May2017.pdf  [Accessed 4 April 2023]. 

 

Mathias, C.J. and Bannister, R., 2013. Autonomic failure: a textbook of clinical disorders of 

the autonomic nervous system. OUP Oxford. 

 

Maxfield, L., 2018. Toward an Understanding of Attention and Awareness. Journal of Singing, 

75(2), pp.197–200. 

 

McCornack, H., 2021. Yoga, singing, and the singer: a balance of effort and ease. 

[Unpublished Masters Dissertation] Kansas State University. 

 

Mingle, A.J., 2018. Applications of somatic education principles to voice pedagogy. Rutgers 

The State University of New Jersey, Graduate School of Applied and Professional 

Psychology. 

 

Moliterno, M., 2008. YogaVoice: Balancing the Physical Instrument. Journal of Singing, 65(1), 

pp.45–52. 

 

Mollica, C.O., 2008. Interpersonal Dimensions of Goal Pursuit: Goal Support, Shared Goals, 

Communal Strength, and Generativity in Relationship to Self-Determination Theory (Doctoral 

dissertation, University of Miami). 

 

Moreno, A.M., 2022. An Examination Of The Effects Of Body Mapping Instruction On Singers’ 

Static Standing Posture And Posture While Singing (Doctoral dissertation, The University of 

North Dakota). 

 

Montero, B., 2010. Does bodily awareness interfere with highly skilled movement? 

Inquiry, 53(2), pp.105-122. 

 

Monti, E., Kidd, D.C., Carroll, L.M. and Castano, E., 2017. What’s in a singer’s voice: The 

effect of attachment, emotions, and trauma. Logopedics Phoniatrics Vocology, 42(2), pp.62–

72. 

 

Monti, E., 2023. The Necessity of Trauma-Informed Voice Practices: Impact, Research, 

Scope. Lecture for Voice Study Centre. University of Wales, Trinity Saint David.  

https://static1.squarespace.com/static/54b9a902e4b0bf25db849205/t/5e1513c5b8e35d146ddb18ba/1578439621420/Sandi_Marino_Trauma+and+Mindful+Practices+to+Relieve+Suffering_May2017.pdf
https://static1.squarespace.com/static/54b9a902e4b0bf25db849205/t/5e1513c5b8e35d146ddb18ba/1578439621420/Sandi_Marino_Trauma+and+Mindful+Practices+to+Relieve+Suffering_May2017.pdf


 

 

Mornell, A. and Wulf, G., 2019. Adopting an external focus of attention enhances musical 

performance. Journal of Research in Music Education, 66(4), pp.375–391.  

 

Mürbe, D., Pabst, F., Hofmann, G. and Sundberg, J., 2004. Effects of a professional solo 

singer education on auditory and kinesthetic feedback - A longitudinal study of singers’ pitch 

control. Journal of Voice, 18(2), pp.236–241.  

 

Nelson, S.H. and Blades-Zeller, E., 2001. Singing with your whole self: The Feldenkrais 

method and voice. Lanham, Maryland: Scarecrow Press. 

 

O’Connell, R.G., Bellgrove, M.A., Dockree, P.M., Lau, A., Fitzgerald, M. and Robertson, I.H., 

2008. Self-alert training: Volitional modulation of autonomic arousal improves sustained 

attention. Neuropsychologia, 46(5), pp.1379-1390. 

 

Ohrenstein, D., 2000. Reprint Physical Tension, Awareness Techniques and Singing. Voice 

and Speech Review, 1(1), pp.285–288.  

 

Ohrenstein, D., 2003. Insights Into Training Aural and Kinesthetic Awareness. Journal of 

Singing, 60(1), pp.30–25. 

 

Oyan, S., 2006. Mindfulness meditation: Creative musical performance through awareness. 

Louisiana State University and Agricultural & Mechanical College. 

 

Özgür, G., 2020. The Effects of Yoga on Singing. Journal of Social and Humanities Sciences 

Research, 7(55), pp.1763-1771. 

 

Özgür, C., 2020. The Effects of Yoga on Singing. International Journal of Social Humanities 

Sciences Research (JSHSR), 7(55), pp.1763–1771. 

 

Palinkas, L.A., Horwitz, S.M., Green, C.A., Wisdom, J.P., Duan, N. and Hoagwood, K., 2015. 

Purposeful Sampling for Qualitative Data Collection and Analysis in Mixed Method 

Implementation Research. Administration and Policy in Mental Health and Mental Health 

Services Research, 42(5), pp.533–544.  

 



 

Pantev, C., Paraskevopoulos, E., Kuchenbuch, A., Lu, Y. and Herholz, S.C., 2015. Musical 

expertise is related to neuroplastic changes of multisensory nature within the auditory cortex. 

European Journal of Neuroscience, 41(5), pp.709–717.  

 

Paparo, S.A., 2016. Embodying singing in the choral classroom: A somatic approach to 

teaching and learning. International Journal of Music Education, 34(4), pp.488–498.  

 

Paparo, S.A., 2022. Singing with awareness: A phenomenology of singers’ experience with 

the Feldenkrais Method. Research Studies in Music Education, 44(3), pp.541–553.  

 

Paraskevopoulos, E., Kuchenbuch, A., Herholz, S.C. and Pantev, C., 2014. Multisensory 

integration during short-term music reading training enhances both uni- and multisensory 

cortical processing. Journal of cognitive neuroscience, 26(10), pp.2224–2238.  

 

Patton, M.Q., 2002. Two decades of developments in qualitative inquiry: A personal, 

experiential perspective. Qualitative social work, 1(3), pp.261-283. 

 

Perkins, W.H. and Kent, R.D., 1986. Textbook of functional anatomy of speech, language, 

and hearing. Oxford: Taylor & Francis. 

 

Pfordresher, P.Q. and Halpern, A.R., 2013. Auditory imagery and the poor-pitch singer. 

Psychonomic Bulletin and Review, 20(4), pp.747–753.  

 

Phillion, J.A. and Connelly, M., 2004. Narrative, diversity, and teacher education. Teaching 

and Teacher Education, 20(5), pp.457–471.  

 

Pockett, S., Banks, W.P. and Gallagher, S., 2006. Does consciousness cause behavior? In: 

The neuroscience of movement. MIT Press. pp.9–24. 

 

Prokop, Jan.E., 2020. Body Mapping. In: So you want to Sing with Awareness. Cleveland, 

Ohio: Rowman & Littlefield Publishers. pp.93–121. 

 

Randolph, J., 2009. A Guide to writing the dissertation literature review. Practical 

Assessment, Research, and Evaluation, 14(13).  

 



 

Rennie, D.L., 2012. Qualitative research as methodical hermeneutics. Psychological 

methods, 17(3), p.385. 

 

Rhodes, E.A. and Spiegel, N., 2011. Literature reviews. The Volta Review, 111(1), pp.61-71. 

 

Ribeiro, F. and Oliveira, J., 2011. Factors influencing proprioception: what do they reveal? In: 

Biomechanics in Applications. pp.323–346. 

 

Robertson, I.H., 2008. Self-Alert Training: Volitional modulation of autonomic arousal 

improves sustained attention. Neuropsychologia, 46(5), pp.1379–1390.  

 

Robertson, I.H., O’Connell, R., Nobre, A.C. and Coull, J.T., 2010. Vigilant Attention. In: 

Attention and Time. Oxford University Press. pp.79–89.  

 

Ryan, R.M. and Deci, E.L., 2000. Self-Determination Theory and the Facilitation of Intrinsic 

Motivation, Social Development, and Well-Being Self-Determination Theory. American 

Psychologist, 55(1), pp.68–78. 

 

Ryan, R.M. and Deci, E.L., 2002. Overview of self-determination theory: An organismic 

dialectical perspective. Handbook of self-determination research, 2, pp.3-33. 

Sentianin, P., 2015. Natural Singing: A Guide for Using the Alexander Technique to Teach 

Voice. University of Colorado. 

 

Schön, D.A., 1987. Educating the reflective practitioner: Toward a new design for teaching 

and learning in the professions. Jossey-Bass. 

 

Shusterman, R., 2012. Body Consciousness and Performance. In: Thinking through the 

Body. Cambridge University Press. pp.197–215 

 

Sherrington, C.S., 1906. The integrative action of the nervous system (Vol. 35). Yale 

University Press. 

 

Sielska-Badurek, E., Osuch-Wójcikiewicz, E., Sobol, M., Kazanecka, E. and Niemczyk, K., 

2017. Singers' vocal function knowledge levels, sensorimotor self-awareness of vocal tract, 

and impact of functional voice rehabilitation on the vocal function knowledge and self-

awareness of vocal tract. Journal of Voice, 31(1), pp.122-e17. 



 

 

Sillick, A., 1996. Movement, Music, and Learning: The Musical and Bodily/Kinesthetic 

Intelligences. NAMTA Journal, 21(2), pp.80–86. 

 

Smears, E., 2009. Keywords somatic awareness embodiment professional development 

reflective learning Breaking old habits: professional development through an embodied 

approach to reflective practice. Journal of Dance and Somatic Practices, 1(1), pp.99–110.  

 

Smith, L. and Gasser, M., 2005. The development of embodied cognition: Six lessons from 

babies. Artificial life, 11(1-2), pp.13-29. 

Sundberg, J., 1987. The science of the singing voice. DeKalb, IL, Northern Illinois Press. 

 

Sutton, J., Mcilwain, D., Christensen, W. and Geeves, A., 2011. Applying intelligence to the 

reflexes: Embodied skills and habits between Dreyfus and Descartes. Journal of the British 

Society for Phenomenology, 42(1), pp.78–103.  

 

 

Ternström, S. and Sundberg, J., 1982. Acoustical factors related to pitch precision in choir 

singing. Speech Music Hear. Q. Prog. Status Rep, 23, pp.76-90. 

 

Thaut, M.H. and Abiru, M., 2010. Rhythmic auditory stimulation in rehabilitation of movement 

disorders: a review of current research. Music perception, 27(4), pp.263-269. 

 

Thomas, R., Johnsen, L.K., Geertsen, S.S., Christiansen, L., Ritz, C., Roig, M. and Lundbye-

Jensen, J., 2016. Acute exercise and motor memory consolidation: the role of exercise 

intensity. PloS one, 11(7), p.e0159589. 

 

Tillotson Bauer, K., 2016. The Role of Kinesthesia in a Pedagogy for Singing. Journal of 

Singing, 73(2), pp.129–136. 

 

Titze, I.R. and Abbott, K.V., 2012. Vocology: The science and practice of voice habilitation. 

National Center for Voice and Speech. 

 

Titze, I.R., Story, B., Smith, M. and Long, R., 2002. A reflex resonance model of vocal vibrato. 

The Journal of the Acoustical Society of America, 111(5), p.2272.  

 



 

Van Der Kolk, B., Ford, J.D. and Spinazzola, J., 2019. Comorbidity of developmental trauma 

disorder (DTD) and post-traumatic stress disorder: Findings from the DTD field 

trial. European journal of psychotraumatology, 10(1), p.1562841. 

 

Vansteenkiste, M. and Ryan, R.M., 2013. On psychological growth and vulnerability: basic 

psychological need satisfaction and need frustration as a unifying principle. Journal of 

psychotherapy integration, 23(3), p.263. 

 

Vega, J.A. and Cobo, J., 2021. Structural and biological basis for proprioception. 

In: Proprioception. IntechOpen. 

 

Verdolini-Marston, K. and Balota, D.A., 1994. Role of elaborative and perceptual integrative 

processes in perceptual-motor performance. Journal of Experimental Psychology: Learning, 

Memory, and Cognition, 20(3), p.739. 

 

Verdolini, K., 2000. Principles of skill acquisition applied to voice training. In: The Vocal 

Vision: Views on Voice. pp.65–80. 

 

Walker, M.E., 2000. Movement and Metaphor: Towards an Embodied Theory of Music 

Cognition and Hermeneutics. Bulletin of the Council for Research in Music Education, (145), 

pp.27–42. 

 

Whitlock, J.R., 2017. Posterior parietal cortex. Current Biology, 27(14), pp.R691–R695.  

 

Widdershoven, G. and Molewijk, B., 2016. Philosophical foundations of clinical ethics: a 

hermeneutic perspective. In: Clinical Ethics Consultation (pp. 37-52). Routledge. 

 

Wilson, D.S. and Coan, J.A., 2021. Groups as organisms: Implications for therapy and 

training. Clinical Psychology Review, 85, p.101987. 

 

Wis, Ramona.M., 1993. Gesture and body movement as physical metaphor to facilitate 

learning and to enhance musical experience in the choral rehearsal. Northwestern University. 

 

Wulf, G. and Lewthwaite, R., 2016. Optimizing performance through intrinsic motivation and 

attention for learning: The OPTIMAL theory of motor learning. Psychonomic Bulletin and 

Review, 23(5), pp.1382–1414.  



 

 

Yamazakia, T., Nagao, S., Lennon, W. and Tanaka, S., 2015. Modeling memory consolidation 

during posttraining periods in cerebellovestibular learning. Proceedings of the National 

Academy of Sciences of the United States of America, 112(11), pp.3541–3546.  

  

Zarate, J.M., 2013. The neural control of singing. Frontiers in Human Neuroscience, 7, p.237. 

 

Zarate, J.M., Wood, S. and Zatorre, R.J., 2010. Neural networks involved in voluntary and 

involuntary vocal pitch regulation in experienced singers. Neuropsychologia, 48(2), pp.607–

618.  

 

Zatorre, R.J., Evans, A.C. and Meyer, E., 1994. Neural mechanisms underlying melodic 

perception and memory for pitch. Journal of neuroscience, 14(4), pp.1908-1919.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

APPENDIX 1 

Literature Trail  

https://www.dropbox.com/scl/fo/27b8tyblgy8y34txucmfu/h?dl=0&rlkey=nlhbhwiisukorx

2lbr1yi6854 

 

 

APPENDIX 2 

CASP Checklist  

https://www.dropbox.com/scl/fo/a8nkzhw7p7f30n0d7v8em/h?dl=0&rlkey=45ds7ly8zvtz

9ergyckebuemw 

 

APPENDIX 3a 

 

Johns’ 1994 Model of Structured Reflection  

Adapted from Finlay, 2008, p.26 

 

Core question: What information do I need access to in order to learn through this 

experience? 

 

Description of experience 

Phenomenon – describe the ‘here and now’ experience. 

Causal – What essential factors contributed to this experience? 

Context - What are the significant background factors to this experience? 

Clarifying - What are the key processes (for reflection) in this experience? 

 

Reflection 

What was I trying to achieve? 

Why did I intervene as I did? 

What were the consequences of my actions for? 

- myself? 

- the people I work with? 

How did I feel about this experience when it was happening? 

How do I know how the patient felt about it? 

 

Influencing factors 

What internal factors influenced my decision-making? 

https://www.dropbox.com/scl/fo/27b8tyblgy8y34txucmfu/h?dl=0&rlkey=nlhbhwiisukorx2lbr1yi6854
https://www.dropbox.com/scl/fo/27b8tyblgy8y34txucmfu/h?dl=0&rlkey=nlhbhwiisukorx2lbr1yi6854
https://www.dropbox.com/scl/fo/a8nkzhw7p7f30n0d7v8em/h?dl=0&rlkey=45ds7ly8zvtz9ergyckebuemw
https://www.dropbox.com/scl/fo/a8nkzhw7p7f30n0d7v8em/h?dl=0&rlkey=45ds7ly8zvtz9ergyckebuemw


 

What external factors influenced my decision-making? 

What sources of knowledge did/should have influenced my decision-making? 

Could I have dealt better with the situation? 

What other choices did I have? 

What would be the consequences of those choices? 

 

Learning 

How do I now feel about this experience? 

How have I made sense of this experience in the light of past experiences and future 

practice? 

How has this experience changed my ways of knowing: 

- empirics? 

- aesthetics? 

- ethics? 

- personal? 

 

 

APPENDIX 3b 

 

Johns’ 2006 Model of Structured Reflection  

Adapted from Finlay, 2008, p.27 

 

Bring the mind home. 

 

Focus on a description of an experience that seems significant in some way. 

 

What issues are significant to pay attention to? 

 

How was I feeling, and what made me feel that way? 

 

What was I trying to achieve, and did I respond effectively? 

 

What were consequences of my actions on others and myself? 

 

What factors influence the way I was/am feeling, thinking, and responding to this situation?  

 



 

What knowledge informed me or might have informed me?  

 

To what extent did I act for the best and in tune with my values? 

 

How does this situation connect with previous experiences? 

 

How might I respond more effectively given this situation again? 

 

What would be the consequences of alternative actions for others and myself? 

 

What factors might constrain my responding in new ways? 

 

How do I now feel about this experience? 

 

Am I better able to support myself and others as a consequence? 

 

What insights have I gained through this reflection? (Framing perspectives) 


