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ABSTRACT 

Traditional imagery in bel canto singing teaching methods appear, at face value, to be 
the antithesis of contemporary approaches to voice science. However, pedagogical 
analysis of the use of imagery, which considers the relationship between ontology, 
language, and practice, suggests that this is a false dichotomy, predicated on a lack of 
clear communication and shared aims between scientists and teachers. Imagination-
based teaching strategies can be synthesized with a rigorous understanding of voice 
science if pedagogical and research aims are aligned and a unified language for learning 
is developed through collaboration between voice scientists, singing teachers, and 
performers. To achieve this, the field must first rede-fine the understanding of the 
nature of imagination and its application to the creation of a new scientifically accurate 
imagery schema. 

 

Introduction 

This article is in reply to De Lillis’ (2020) Voice and Speech Review article, which 
succinctly outlines the history of the debate between traditional voice teaching and 
modern voice science. To move the debate forward, the central argument of this paper 
is that hostility between these disciplines need not exist if scientists and teachers had 
better communication and shared understanding of the nature of singing at both the 
physiological and psychological level (Nair 1999; Helding 2007). Such collaboration 
could help to avoid misunderstanding the role of language and imagination in learning 
that appears to lie at the heart of the debate (Miller 2001; Stark 2003). The benefits of 
voice science to both singer and teacher cannot be fully realized until consensus is 
reached on an evidence-based pedagogy, which critically and skillfully combines both 
subjective somatic knowledge and objective knowledge from science. To achieve 
synthesis between singing as both art and science, we must reassess our 
understanding of the imagery used in traditional approaches, for which I propose using 
the philosophical framework of Lens Theory (Wiltsher 2019). Applying Lens Theory 
would assist in creating a synthesis between vocal anatomy and physiology, 
neuropsychological processes, emotional connection to the music, and the singer’s 
subjective somatic experiences. Subsequently, we need to apply this new 
understanding to the creation of a revised imagery schema for vocal education that 
considers image type, purpose, and accuracy in light of current scientific 
understandings. 



The Science Vs Art Debate 

There exists a plethora of excellent surveys of the history of the conflict between singing 
as art and science (De Lillis 2020), and it is evident that science has made many 
important contributions to our knowledge of the vocal system. From the early days of 
vocal tract dissection by Galen of Pergamum (in AD 129–199) to the development of the 
laryngoscope by Garcia II (in 1854), which for many heralded the decline of the 
dominance of the Bel Canto School, developing scientific under-standing has 
presented a challenge to artistic traditions. Although the debate raged through the late 
nineteenth and early twentieth centuries, 1970 saw a paradigm shift, aaected by the 
establishment of the Voice Foundation Symposium. Putting a spotlight on 
understandings of vocal pathologies led to “voice” becoming formally recognized as a 
medical sub-specialism of otolaryngology in the 1980s, spawning a new generation of 
specialist vocal health researchers such as Sataloa and Titze. In the twenty-first 
century, scientific understanding and its application to singing continues to advance, 
notably its contribution to our understanding of cognition in neuroscience and 
psychology (Gardner 1993; Verdolini 2000; Howard-Jones 2018). 

Understanding how the voice works has given insights into why problems arise, as well 
as potential treatments (Miller 2004), and many have questioned the authority and 
accuracy of the oral tradition of singing teaching and its reliance on imagery (Ware 
2013). Discoveries in voice science have shed light on falsehoods and misconceptions 
within this “received wisdom” (Cleveland 1989) and rapidly dispelled many of what 
Deirdre Michael (2010a, 2010b, 2012a, 2012b, 2015) refers to as “vocal myths,” which 
proliferated within the practice of singing teaching. Those who embraced the science of 
singing argued that teachers needed to know the physiology and anatomy of the voice 
to accurately monitor, assess, and prescribe eaective interventions to manage vocal 
faults, as well as avoid practices which could be harmful (Seiler 1879). Today this 
concern for vocal wellbeing is at the heart of writings about singing teaching (Chapman 
2017; Williams 2019). 

However, despite recognition of these positive developments, the value of these 
contributions to the art of singing teaching continues to be debated. For every teacher 
who promotes an understanding of voice science there are as many who are either 
oblivious to its existence, through lack of adequate training (Callaghan 1998) or hostile 
toward its advance on what they perceive as the unquantifiable and subjective activity 
of singing; “[the] sole purpose of training for the profession of teaching is to improve the 
connection between the imagination and the sounds that eventually issue from the 
singers mouth” (Hemsley 1998, 111). There is a profound concern that focusing on 
science will lead to mechanistic performances, “forced voice production and vocal 
health issues” (Linklater 2006, 15) from focusing too much attention on one area of 
vocal production and thus preventing the voice from functioning holistically 



(Paternaude-Yarnell 2003). The question repeatedly asked by critics of voice science is 
whether it can truly address issues of vocal aesthetics and artistry (McCoy 2012). 

Although much headway was made in allying these fears by emphasizing the mind-body 
connection during singing (Bunch-Dayme 2009; Doscher 1999) and the importance of a 
well-functioning mechanical vocal system as a basis for the application of imagination 
in creating pleasing vocal performance, many still believe that despite best eaorts, 
science cannot yet explain how to eaect beautiful singing. A great proportion still utilize 
the traditional master-apprentice model of singing teaching, rich in imagery, as 
compensation for the perceived lack of applicability of science to somatic experiences. 
The use of the term somatic is vitally important here, as at the heart of the debate rests 
the disparity between subjective and objective knowledge. If we are to resolve this 
debate, science must give more attention to the somatic and recognize the value of 
intuitive knowledge. More value must be given to the qualitative as well as the 
quantitative, with a blended, mixed methods approach being applied to research, 
pedagogy, and practice. 

 

The Fundamental Problems 

For some, the enduring limitations of voice science lie in its ontological and 
methodological positions. The search for objective, measurable truths has become the 
over-whelming trend in contemporary voice pedagogy, yet this approach is not without 
its challenges. Callaghan (1998, 2014) refers to the small scale of many studies with 
limited participants and often a lack of a control group through which to mediate 
findings. Additionally, the way in which samples are selected raises questions about its 
wider context. For example, in Ware’s (2013) study of singing teachers and their use of 
science and technology, participants were self-selecting. This poses problems for wider 
extrapolation of the findings as one might suggest that respondents were those more 
likely to apply science in their practice since they were found via a journal 
advertisement, indicating that they are already committed to continued professional 
development and collaboration with voice professionals from related fields. For studies 
such as this to have real impact and meaning, we need to include those who are not 
already thus engaged. 

We must also consider study location. Often laboratory conditions bear little 
resemblance to the singing studio, and we must question whether results gained in 
research can be replicated. Studies from other scientific disciplines suggest that 
laboratory results can be less useful than those from the field when it comes to 
practical application (Sun and May 2013). However, a landmark survey of psycho-logical 
experiments found that the reliability of the data when applied in the field was very 
much dependent on subfield, research topic, and the eaect being measured (Mitchell 



2012). To extrapolate from laboratory findings accurately and use-fully, we must 
consider the environment within which the studies take place and how this relates to 
our own teaching environment, and crucially (to successfully embed singing as motor-
learning in the implicit memory) the environment within which the end goal—
performance—will take place (Helding 2008, 2009; Verdolini 2000). A third, and 
arguably most important methodological problem can be found at the genesis of all 
research: what questions are we asking? Voice researchers are simply not asking the 
right questions (Helding 2007). When examining the value of science across society, it is 
important to remember that science does not have all the answers (Steane 2018). There 
are many areas which science can explain, but what it cannot do is make value 
judgments (Scriven 1972). It is unable to explain aesthetic value and by extension 
cannot therefore oaer a comprehensive explanation of either what makes a “good” 
voice or how to produce a “good” voice. 

Verdolini argues that to apply scientific learning to singing more eaectively, we need to 
attend to the psychological diaerences between “knowing that” and “knowing how” 
(Verdolini 2000). For example, science has illuminated much about the workings of the 
respiratory system and the role of abdominal musculature in inspiration. Although there 
remains some discussion over what exactly is meant by “supported singing” (Watson 
and Thomas 1985; Leanderson, Sundberg, and von Euler 1987), it is generally agreed 
that the diaphragm is an active muscle of inspiration. This knowledge has contributed to 
the evolution of breath management for singing and the dominance of the “belly out” 
school and use of SPLAT breath (Chapman 2017); however, it does not actually tell us 
how to optimize the eaiciency of this system when applied to the art of singing. 
Informed by science, one can learn that taking a deep breath is important and what 
happens, but one cannot know how to apply this breath coordination to artistry. One 
can be adept at breathing strategies, but this does not necessarily translate into 
producing a pleasing vocal sound. The voice is a complex, holistic system and is more 
than the sum of its parts. 

It is my assertion that the reason science is not asking these questions is because it is 
intrinsically unable to answer them due to its antithetical juxtaposition to somatic 
activity. The fundamental problem underpinning the debate rests on the twofold 
dilemma of how we reconcile objective scientific study with subjective somatic 
experience, and most importantly for singing teaching, how we disseminate this 
information in a way that is transformational for our students. The issue of science 
communication by voice professionals cannot be overlooked. Stark (2003) argues that 
the entirety of the debate rests on the problem of language and the fact that voice 
scientists and singing teachers do not share a linguistic framework within which to 
synthesize their practice. We need to redesign the language of voice pedagogy in 
collaboration with scientists (Sataloa 1995) to ensure that our students have a beautiful 
but well-constructed and healthy vocal instrument, where each part is trained and then 



connected to the others, through a holistic and artistically nuanced pedagogical 
approach. 

My proposed solution is that we redefine the language we use in teaching within the 
combined frameworks of Philosophical Pragmatism (Dewey as collated by Hickman 
and Alexander 1998) and Lens Theory of Imagination (Wiltsher 2019). Pragmatism 
argues all experience is a posteriori (deductive reasoning known through observation 
and experience) and should be analyzed and critically evaluated using a scientific 
framework. As singing is somatic, with vocal knowledge drawn from practical 
experience, this guiding principle provides an excellent basis for unifying both science 
and art. Coupled with this, I argue that employing Lens Theory to redefine our 
understanding of imagery is a helpful basis for developing a new pedagogical schema of 
scientifically informed imagery that can address an individual’s experience and 
interpretation of singing and music within an accurate physiological, anatomical, and 
neuropsychological framework. 

 

Toward a New Language for Learning 

 

“It is through language that teachers teach and children learn” (Alexander 2004, 4). 

 

The language we use as teachers has the power to confuse or elucidate. In the teaching 
studio, it ought to be applied judiciously with thought to its purpose and potential 
consequences. In surveys of image-based language used by singing teachers (e.g. see 
Reid 1983), the language of singing teaching lacks a unified approach in its application 
of science. For many, scientific language holds little meaning and limited value in terms 
of practical application (De Lillis 2020). Therefore, imaginative language is employed 
when discussing concepts and tasks within lessons. However, imagery can perpetuate 
myths and misunderstandings if not grounded in accurate science. 

For Paul Kiesgen, voice pedagogy is “a discussion of how the voice works combined 
with a discussion of how we can apply this information” (2005, 41). If we can change our 
terminology to include more scientific language, we can aaect changes in the vocal 
production of our students (Swank 1984). Yet these changes can only be brought about 
when the aims of both scientists and teachers align to make the theoretical practicable 
(Nair 1999). Science needs to be applied to tradition to free us from the mistakes of the 
past and move forward with a fresh and revitalized understanding. It is then up to the 
teacher to gain enough up-to-date knowledge to judiciously apply science within 
singing lessons and select the correct language and imagery to inform but not 
overwhelm the student (Bozeman 2007). I argue that there remains a place for imagery 



in the singing studio as a means of eliciting a well-connected and emotionally based 
primal sound (Chapman 2017), but this imagery should be grounded in anatomical and 
physiological accuracy and utilized as a vehicle for communicating science and 
inspiring its application. To do this, we must first redefine our understanding of 
imagination as a lens not a mirror (Wiltsher 2019). 

 

Redefining Imagination 

The diaiculties surrounding our use of imagery have their roots in the rival schools of 
Aristotelian and Platonic thought. For Aristotle (De Anima), imagination was of central 
importance for understanding human experience and bridged the gap between our 
perceptions and thought. In contrast, Platonic mind/body dualism saw the image as a 
mirror; a pale reflection of knowable truths, and a poor form of cognition (Plato, 
Theaetetus; Wittrock 1977). During the sixteenth and seventeenth centuries, the 
deepen-ing of patriarchal systems during the Reformation and the increasing spread of 
Renaissance thought in Western Europe sowed the seeds for much of our present-day 
distrust of intuitive and somatic knowledge. Imagery was ousted as a mainstay of public 
academic life. 

However, if we bridge the gap between these two positions and consider the possibility 
of imagery as a tool for gaining understanding of the empirical then we begin to see how 
it might be applied in the same fashion as a bridge between voice science and singing 
eaching. Aquinas, (Summa Theologica) discusses imagination in relation to the virtue of 
prudence (a priori knowledge or reason), which is employed to help us make sense of 
the world (a posteriori knowledge). Wiltsher (2019) has suggested that when employing 
imagi-nation in this way it is more accurate to refer to it as a lens that sharpens our 
perceptions and deepens our knowledge rather than a mirror which merely reflects 
existing experience in an attempt to categorize and understand new learning (Sheppard 
2003). The image as a lens directs us to “phenomena themselves rather than to the 
relations they bear to other phenomena” (Wiltsher 2019, 14). This is important, as for 
something to be a truth it must have its basis in both fact and imagination (Otto 1930). 
Simply knowing something is true intuitively is not enough. For the singing teacher, 
imagination as a lens provides us with a tool which focuses our attention on the factual 
basis of the vocal system whilst the creativity of the image allows us to apply this 
artistically. 

 

From Theory to Practice 

To understand the importance of this redefinition in practical application, we may turn 
to Damasio’s Somatic Marker Hypothesis (1991). Grounded in the philosophies of 



thinkers such as Spinoza (who emphasized the interdependence of the mind and body), 
Damasio postulates that it is from unconscious physiological responses to stimuli that 
we develop psychological understanding and meaning. By employing imagery that 
elicits certain emotions, we can exert control over various physical processes that we 
would not be able to manipulate otherwise. Coupled with growing understanding of the 
process of rehearsal and its positive eaects on motor-learning, we begin to see how 
mental images could be utilized to produce a desired vocal sound by stimulating a 
physical response in a part of the vocal system that is not usually under proprioceptive 
control. Imagination can help us to rehearse and simulate activities even when we are 
unable to physically exert control over important elements of the activity in question; 
the brain imitates so the body can do (Currie and Ravenscroft 2002; Goldman 2006). 
Clearly this is important for many singing tasks where direct manipulation of the body is 
not possible (e.g. diaphragm). 

Having outlined the theoretical framework of imagery within which to work, we can now 
see how that can be utilized to develop a new image schema for singing teaching. Taking 
Lens Theory and Pragmatism as our foundations, we can begin an up-to-date survey of 
current imagery use and assess whether each image is acting as a lens that sharpens 
our understanding of vocal anatomy and physiology. Within this analysis, we must also 
consider image type. Much of the debate focuses on verbal images such as metaphor, 
but with the advances in science, even independent voice teachers now have access to 
a range of imaging technology (Nair 1999; Ware 2013). Sports science also has much to 
oaer here, with scope for considering a multi-modal approach to imagery-type and use. 
In particular, models such as PETTLEP (Holmes and Collins 2001) encourage 
exploration of both visual and kinesthetic imagery, as well as emotional imagery such as 
that considered in Damasio’s study. With reference to a taxonomy of imagery (Holt 
1964; Paivio 1971), we can gain further clarity and accuracy in our use of images as it 
will help us consider not only their design and content but also their application. For 
authors such as Helding (2008) and Verdolini (2000), it is not the content or the quantity 
of the teacher’s knowledge that makes learning successful but how it is communicated 
to the student. Drawing on the work of Gardner (1993, 2006), we must also be aware of 
the variety of learning styles. For some, too much scientific information may cause 
them to become over focused on mechanics (Verdolini 1994); too little and the student 
may perform ineaiciently. Similarly, a visual image may suit student a, whereas for 
student b a verbal metaphor may prove more beneficial. Therefore, I argue that for 
imagery to maintain its utility not only must it be grounded in current scientific under-
standing, but it must also be applied personally through use of co-construction 
(student- teacher collaboration at all stages of lesson planning, teaching and 
performance). 

The literature on co-construction of knowledge in education continues to grow and is 
increasingly applied and practiced within the UK school system (Wells and Chang-Wells 



1992). However, it remains largely unobserved within the tradition of master-apprentice 
instruction. The central thesis of co-construction is that student and teacher should 
plan and explore learning as a team (Bovill and Bulley 2011; Bovill et al. 2016). In 
somatic activity, which is by its very nature subjective, such co-construction of imagery, 
task, and language would enable the teacher to ensure that the learning was both 
accurate and eaective whilst also helping students to understand the processes 
occurring in their own bodies. Singers could clarify, demonstrate, and explain their 
unique somatic experiences in the wider context of performance, teaching tradition, 
and contemporary scientific understanding.  

 

Conclusion 

Singing is grounded in anthropological embodiment; as humans we see and learn about 
ourselves and the world holistically, with both mind and body. As such we rely on 
imagery to make sense of the world, especially in processes that have their roots in 
somatic experience. 

Singing is the archetypal somatic experience, and its subjective nature is what has given 
rise to the ongoing debate between voice science and singing teaching. As singers, we 
have a need for both mechanistic and imaginative understanding of our voices to 
enable them to function eaiciently and beautifully. I believe that it is only through a 
scientifically up-to-date, detailed and systematic review of imagery type, purpose, and 
application that the debate can be resolved. Within carefully constructed ontological 
and philosophical frameworks, traditional voice pedagogy can be analyzed, 
synthesized, and ultimately united with con-temporary scientific understanding from a 
range of interdependent and complementary disciplines. The result will be the 
construction of a unique, forward-thinking educational model, which respects 
subjective personal experience and unique vocal qualities, as well as giving importance 
and value to the more quantifiable findings of scientific research. 

For too long voice pedagogy has operated under a diametrically opposed system, and 
until such time as unity occurs and consensus is reached, the contribution of voice 
science to the art of singing teaching will be unable to reach its full potential. 
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