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BMPF 7003: Working and Learning: An Introduction to Work-Based Higher Education
This is a two - part assignment
Part 1 
Critically evaluate a range of theories and models that you have recently studied, explaining their relevance to your workplace practice and procedures and develop a strategy applying what you have learned to improve your practice.
How can a voice teacher best facilitate pitch recognition and accurate duplication by a male student in mid to late adolescence? 
I am a singing teacher working at two specialist performing arts colleges, and an independent boarding school; I also have a private practice. The bulk of my students are aged between 16 and 22 and have a strong background in dance but not necessarily in singing. The majority of the repertoire requested for study by my students, is musical theatre and contemporary, commercial music (CCM). Many of my students have had very limited vocal training prior to having lessons with me.
The challenges I face in introducing new students to vocal studies are: fostering a safe and reliable technique for all and perfecting the various styles used in musical theatre. 

What I have frequently discovered when working with less experienced male singers, is their difficulty in accurately replicating a musical note played on a keyboard instrument or sung by a female voice teacher. The aim of this essay, is to investigate what might be causing this problem and to seek out possible remedies.

Firstly, I would first like to explore the background of the adolescent student. In her book Williams (2019), examines the vocal development of singers from infant to adulthood. She cites a paper by Welch et al (1997, pp. 153-160), which investigated intonation at primary school level. The study concluded that a higher percentage of boys between the ages of seven and eleven were found to have pitching problems. The extensive list of reasons for
this included insufficient energy and muscular engagement; inattention, acoustic and timbral issues, placement, and tension (Telfer, 1995).
A study by Willis and Kenny (2008), found that during and after puberty, substantial pitching inaccuracies were discovered to be the norm and “many boys cease singing….because they and their teachers believe they can no longer sing in tune” (Willis and Kenny, 2008, p.116).  There is evidence then, that students may have been told they have a “problem” at an early age and have continued to foster this idea (Welch et al. 2011; Karpinski, 2000, Walker, 2010). Alternatively, the effect of puberty on intonation has never been overcome and the young singer has given up, in the belief that they will never be able to sing in tune (Williams, 2019). Anxiety brought about by historic difficulties concerning intonation, could therefore be an initial stumbling-block to accurate tuning for the less experienced young adult voice student. 
Group singing in primary schools is typically delivered by classroom teachers whom, although they have a broad range of knowledge as educators, lack the specialist skills to facilitate young singers (Welch, 2009; Ashley, 2013, pp. 311-327; Walker, 2010). Children who might be able to sing in tune if given technical guidance, then go on to believe that they lack musical ability (Wurgler, 1990, p. 2; Phillips, Williams and Edwin p. 47). Furthermore, songs are sung in unison in the classroom, and are frequently in a range that is consistently too high or too low, in the instance of pop songs, for children whose voices are not yet developed enough to cope with an adult range (Williams, 2019, p. 53). Greater accuracy was noted when young singers used a head voice strategy (Hillestad, 2021), but young males tend to speak using a lowered larynx (Williams, 2019, p. 13) and as speech is thyroarytenoid (TA) dominant, substantial adjustment must be made to discover their head voice (Williams, 2019). This means that longer and more specialised training may be needed when teaching boys, as the head voice, which is cricothyroid dominant, must be developed to facilitate pitch accuracy and increase vocal range (Phillips, Williams and Edwin, 2012, p. 589; Wurgler, 1991, p. 6). Cricothyroid muscles lengthen and thin the vocal folds enabling access to higher pitches, whereas TAs shorten and thicken the folds, (Nair, 2021, p. 266).  
Negative experiences due to unreliable tuning during group singing lessons, leads to an ongoing anxiety regarding pitch (Williams, 2019, p. 17). This intonational insecurity, makes male students reluctant to explore their voice and lack of familiarity manifests in limited control. They are either nervous of committing sufficient muscular energy to support their breath during phonation (Fisher & Kayes, 2018, p. 32), or are reluctant to sing at all. A study by Greenburg (1970) found a link between in-accurate tuning and “self-concept”. He hypothesized that if a singer had low “self-concept” in their aptitude for musical endeavours they were more likely to sing out of tune. Even when a singer has had success as a treble (pre-puberty), if they have ceased their training during their voice change, they often lose
momentum and find it difficult to control their burgeoning sound (Phillips, Williams and Edwin, 2012, p. 607). 

Following on from potentially negative experiences prior to formal training (Phillips et al. 2012) when boy’s voices have recently changed, they have a limited range which usually correlates to a baritone in pitch centredness (Cooksey, Beckett and Wiseman, 1985, pp. 15 - 39). Much of the popular music genres they are listening to correspond more to the tenor range. Sharma et al. (2020, p. 8) presented a database of sung and spoken material drawn from English pop songs and found that the mean range of male pop vocals was similar to female spoken fundamental frequency (F0). The F0 is the speed of oscillation of the vocal folds that produce an identifiable pitch for the listener. During normal speech the pitch of the F0 will vary as the speaker modulates their voice to express emotion, but one can take a mode average and use this as the individual’s F0.
  
I have frequently found, that when students attempt to sing along to a recording, and they are unable to sustain the high tessitura (average pitch range of the song), they drop an octave for the highest phrases. This is mainly because of an inability to change vocal registers (Phillips et al. 2012, p. 603) which is a complex skill requiring careful coordination. During the time it takes for them to descend, they have lost track of the melody and consequently give up, believing that it is their imagined inability to sing in tune and not the range of the song that is at fault. This repeated failure, in what they consider to be a natural and basic task (Welch et al, 2005; Dalla Bella et al. 2011), leads to anxiety, manifested in lack of proper support due to the perceptual risk of failing to hit the note and/or voice ‘cracking’. (Cracking is caused by a sudden and mismanaged change from TA to CT dominance caused by poor muscular coordination). Added to this, constriction is frequently used as a strategy to manipulate the pitch by applying pressure directly to the laryngeal area, causing discomfort and a tendency for the notes to go ‘sharp’, (too high). Lack of familiarity with their instrument, poor vocal technique and inappropriate repertoire are therefore, contributary factors concerning pitch inaccuracy (Williams, 2019, p. 73). 

Female students do not generally seem to have the same degree of difficulty in pitch matching a female voice (Wurgler,1990, p. 7). A study of primary school children by Green (1987) however, found that the greatest tuning accuracy in the participants, was achieved when pitch matching to another child’s voice. Using a female voice model, the children scored less well in the test, and matching the pitch of a male singer was found to be the most difficult for the group. Although women’s voices also change as a result of puberty (LeBorgne and Rosenberg, 2021, p. 233; Williams, 2019, pp. 63 - 64), it is to a lesser degree
than males so they are able to maintain a range not dissimilar to the one enjoyed in their earlier years. They have not had to navigate a ‘new instrument’ and have often sung continuously during this time (Phillips, Williams and Edwin, 2012). 

Having examined the evidence that challenges in pitch matching is, and has been a wide spread phenomenon amongst males (Demorest and Clements, 2007), a consideration of the causation of neurological factors must now be explored.

A neurological study by Brun, Lepore et al. found that:

women had proportionally greater volumes for the left and the right superior temporal gyri (which house the primary auditory cortex)
 (Brun, Lepore et al. 2009, p. 4)

The “primary auditory cortex” is the region of the brain which is responsible for processing sound and also for the perception of pitch (Zatorre and Belin, 2001). This physical difference in brain composition between the sexes may account for the degree of difficulty for males, relative to females, in pitch matching tasks. There were also found to be differences between male and female brain functioning regions, concerning pitch memory in a different study (Gaab, Keenan and Schlaug, 2003).

Researchers (Schulte, Hong et al. 2009), discovered that during puberty areas of the brain matured at different rates when comparing males to females. Furthermore, they concluded that the female participants in the study used a completely different area of the brain than males, to complete an identical task (Stroop test). The test results revealed an identical level of accuracy and speed between the sexes in tasks, but the boys used the motor control region of the brain, and had slight faster reaction times overall, whereas the girls used a cognitive area. The brain regions under investigation were more developed in participants in a later stage of puberty and as it was found that the girls were roughly two years ahead in their sexual development when compared by age to the boys, the girls were more advanced neurologically, in the regions studied, during adolescence. The cognitive area of the brain used by the girls to solve the task was the insular cortex which is used in auditory processing (Uddin, Nomi et al. 2017). Phillips et al. (2012, p. 47) citing (Welch, 2009) reported as fact that a greater proportion of girls sing accurately and that both sexes improved with “maturity”. Since there are developmental differences during puberty between male and female brains (Shulte, Hong et al. 2009) and the area of difference concerns auditory processing, I hypothesise that two students of the same age differing only in gender, could potentially have differing levels of ease with a pitch matching task. Girls are roughly two years ahead in sexual development (Fechner, 2003, p. 22; Williams, 2019, p. 52), which, when links have been found between stages of puberty and brain development support my hypothesis.

A study by the University of Sheffield found that due to the differences between the sexes in physiology of the vocal apparatus post puberty, males having a larger larynx and longer pharynx on the whole (Williams, 2019, pp. 61 – 63), females have more “melody” in their voices. This refers to a bias towards CT dominance of female speech leading to greater gradation of tone and pitch variance. In the study, the part of the brain males used to process a female voice was the same region used to analyse sound and music. By contrast, the area of the brain used by men to process the sound of a masculine voice was situated posteriorly; this region compares experiences, such as a heard voice, to perception of self. In essence, they attempt to visualise the masculine speaker in order to compare and possibly rank him to themselves (Sokhi, Hunter, et al. 2005). 

So, men hear women’s voices differently to other men’s voices (Sokhi, Hunter et al. 2005) and even use a different region of the brain to process them. This could explain the difficulty in pitch matching a female voice, added to the difference in perceived effort level and timbre. Drawn from my experiences in the studio, when a woman sings a note at the same pitch as a man, it is very low in her range and her physical effort level in achieving it will be different to his. The male student will then try to copy the timbre and energy, and will drop an octave in doing so (Phillip, Williams and Edwin, 2012, p. 596) If the female singer, then attempts to simulate the timbre and effort required of the male singer by singing the chosen note an octave higher, the male will then switch to falsetto in an attempt to pitch match. Falsetto and female head voice use the same acoustic set up of the first formant coupling with the first harmonic (Bozeman, 2013 p. 24). 

The sound wave produced by a keyboard instrument is different to the pattern produced by a human voice. If an instrument and a voice produce a note of an equal pitch to each other, then the fundamental frequency will be the same and an identical range of harmonics will also be produced. What makes their sounds entirely different when compared, is the relative volume of the various harmonics compared to each other (Williams 2019, p. 18). 
A wind instrument may sound closer to a voice, as the way the initial wave form is produced is similar. A vibration, either at the mouth piece of a wind instrument or the larynx of a singer excites the air around it and this produces a waveform. This vibration travels along the tube of the instrument or the pharynx of the singer, and the reaction between the surface and the air produces peaks of acoustic energy. Depending on the material that the sound is bouncing off (wood, metal or human tissue) different harmonics will be boosted and the perceived timbre will indicate the instrument or voice the sound is coming from. (Michael and Gilman, 2021 pp 591-604). With a piano, the vibration is produced when a felt covered hammer hits a string and the resulting waveform is propagated through the body of the piano and out into the performance space. This is an entirely different method of sound production and accordingly the wave form is very different (Wolfe, Garnier & Smith, 2008; Jian, 2012 pp. 5 -9).

Experienced singers rely on bodily feedback to achieve accurate tuning. Bunch (1997 p. 72) discusses neurological factors governing phonation and cites Wyke (1976, pp 528-537) and his findings that when a note is conceived by a singer, physical responses to the neural impetus are made prior to phonation. Muscles in the torso and larynx engage in preparation, the intended vocal quality is selected and the appropriate muscles (TA, CT) set up is chosen. Bunch writes that “acoustic auto-monitoring” is the last component, and most useful to less experienced singers, in the control of phonation. In this way, the conceived sound is physically modelled prior to being voiced by a complex sequence of muscular engagement. 
The well-trained singer develops a kind of awareness of sound which comes from factors of sensation in the vocal tract, vibrations of the bones of the head and the mouth and face….This awareness of sound by feel rather than by auditory feedback enables the singer to sing under almost any circumstances (Bunch, 1997, p. 72).      

When a task is new there is a high level of frontal lobe activity but this decreases and a different part of the brain is stimulated as soon as the task becomes routine. The brain moves from cognitive to motor function. Motor learning theory, therefore, is an important field of future study but beyond the scope of this essay.
“As repeated procedures become more automatic, they require less cognitive control” (Schulte, Hong et al, 2020, p.3)

In summary, the neurological factors brought to light in my studies have emphasised for me, the complexity of the task of pitch matching, and clarified the disparity between genders. Male singers who lack sufficient experience, find it harder to correctly perceive pitch, and due to differences in acoustic wave-from patterns, when compared with a human voice, are less likely to pitch match the note from a keyboard instrument. The area of their brain that processes music, also processes female voice patterns; this region develops during puberty, which is later in males than females. The complexity of the muscular sequence needed to then produce the correct pitch, having had very little prior singing experience, and having to
navigate a larger post pubertal instrument, puts the immensity of the task in its proper perspective.     


Proposed Teaching Strategy 
It is of maximum importance to me, that I find a way of assimilating this research into my practice. 

Principally, I need to be mindful of possible historical negative experiences and their effect on the student singer. Next, using their speech F0 as a pitch centre (Willis & Kenny 2008), I need to formulate exercises that extend outwards from this point.  A thorough warm up will help students to develop their “acoustic auto-monitoring” (Bunch 2013, p. 72) when pitching, forging the way towards a secure technique.  I should utilise gross motor function, by experimenting with movement to assist in pitch perception and replication. Investigate new and existing software and devices designed to assist in tuning and consider using a recording of a male voice to pitch match to. 

I have found some of these strategies useful in lessons previously, but have not made a detailed study of their efficacy or had the benefit scientific research with which to explain why students were challenged by note replication.   

















Assignment 2
A Reflective Review Comprising of Two Parts:
a) Reflect on your recent learning experience, and the value of learning you acquired. Assess your current competencies and identify future development needs in the context of the work situation

b) Devise a detailed personal development plan which incorporates development objectives, activities to be undertaken, methods, resources review periods and timescales.

Dewey asserted that reflection is:

the active, persistent and careful consideration of any belief or supposed form of knowledge in the light of the grounds that support it, and further conclusions to which it leads (Dewey 1933 p. 118)

What Dewey means by this statement is that we should never be assured in our beliefs, but question them regularly and rigorously. The beliefs we might have about ourselves could be that we know enough, or are good enough practitioners, and should not look for ways in which to develop. There is comfort in the tried and tested approach and experience can bring wisdom but only through reflection. 

“Reflection in action” and “reflection on action” is a strategy suggested by Schön (1983) whereby the individual considers an emergent problem and improvises a remedial reaction to it, after which the consequences of the actions are analysed and their relative merits, or otherwise, evaluated. In teaching, one is faced with situations that need an almost instantaneous response. The student presents a problem and the teacher must quickly posit a solution. Only after the teacher’s suggestion has been tried can both parties reflect on the outcome. 

My recent learning experiences have challenged some of my previously held views, inspiring me to investigate their root causes which is a philosophy that aligns with Dewey’s entreaty to persistently challenge our beliefs. (Dewey 1933 p.118). Whilst outlining a long-held view in my formative essay I discovered evidence that caused me to entirely reverse my opinion. For me, this was a “lightbulb moment” which excited my interest in research.

I find that having to critically evaluate the ideas of others has led me naturally down the path of reflective practice. As an introvert, my thoughts tend towards inward reflection but embarking upon an MA has interrupted this cycle, forcing me to shift my focus outwards, and thereby become less insular as a practitioner (Tuovinen, Tang and Salmela-Aro, 2020).


“The practitioner allows himself to experience surprise, puzzlement, or confusion in a situation which he finds uncertain or unique. He reflects on the phenomenon before him, and on prior understandings which have been implicit in his behaviour. He carries out an experiment which serves to generate both a new understanding and a change in the situation” (Schön, 1983, p. 68).

I find the essence of Schon’s philosophy defined above, resonates strongly with my existing teaching style, and I provide here, an example of this.
Having recently been examining pitch matching, specifically to assist pupils like “student A”, who is experiencing difficulties in this area, I revisited the study by Willis and Kenny (2008), which found that males use the fundamental frequency of their speaking voice to establish pitch centre. I asked “student A” to count to 10 slowly and was able to locate his F0 (Cooksey, Beckett and Wiseman, 1985). Then he sang a scale of a fifth to establish the sensation of singing close to his pitch centre. Next, I asked him to sing the same scale but to
imitate a woman’s voice. Having found that men use a different part to the brain to process female voices (Sokhi, Hunter, et al. 2005), I wondered if by relating the student’s falsetto to female sound might interrupt his thoughts about his own voice to quickly access falsetto. This has been challenging for this student historically. As I expected, he pitched the “same scale” an octave higher and produced his falsetto. I then asked him to remain at the pitch of the falsetto but to make the sound more speech like but lighter than his usual speaking voice. I suggested that his head voice might seem like a lower female voice or a younger male voice. He was able to produce a sound like a light tenor and reported a low effort level. We then set about evaluating what had occurred, how it felt, his perception of the sound and the thoughts and actions that led up to his discovery. We reflected that by changing the perception of the voice quality we were able to forestall the tendency to be TA dominant, and that perhaps by linking falsetto to a female voice is a shortcut to finding he correct muscular setup. 
In analysis of the above lesson, I see that I was “puzzled” by the student’s difficulty in pitch matching and “uncertain” how to remedy the situation. I “reflected” on the phenomenon and in the light of recent discoveries I had made in my research, I formulated an “experiment”. The result of the experiment was discussed with the student and reflected upon (Schön, 1983, p. 68).

“The essence of critical thinking is suspended judgement” (Dewy, 1910, p. 74). 
We have evolved to make snap judgements about what we see and hear as a protective measure: is what I see or hear at this moment a threat or an advantage? Dewey entreats us to move beyond the primal workings of the amygdala (Bruce, 2012) and employ our cognitive function, suspending judgment to fully evaluate a situation. As a teacher it is imperative to be unprejudiced and to see the student as multifaced human being regardless of first impressions. Judgments about the student’s age, race, gender, experience, and background as well as musical taste, culture, and aspirations can all be potential barriers to clear evaluation and advancement of the student’s skills (Akdogan, 2018). By engaging in a collaborative learning process, based on reflective practice, both the student and the teacher learn and there is a positive outcome for all. 
Conclusion
Throughout my teaching career I have regularly updated my skills by attending seminars and workshops, however I decided that I wanted to completely revise and overhaul my practice on a fundamental level. There have been numerous discoveries in the field of voice science and acoustics in recent years, and I felt I needed to consolidate my knowledge and examine recent findings. I have never been attracted to academia believing that I lacked the focus, time, and intellect to pursue this path (Feenstra et al. 2020). I was daunted by the depth and quantity of research, study at MA level would entail, and could not envisage being able to assimilate this new knowledge. I have come to see that “imposter syndrome” can be a positive, motivator in my life and that by challenging this belief (Dewey 1933 p. 118) through study and reflection I can evolve into a more effective and knowledgeable practitioner. Embarking on this path has been revelatory and I have become consumed with a desire to seek out and digest countless scientific papers given the merest opportunity. The negative effect of this intellectual euphoria is that I find it difficult to narrow my focus. I realise that by schooling myself to a more disciplined approach is part of my journey. 
As the subject of my first assignment, I chose pitch matching, as I could never understand why male students, in particular, experience difficulty with this task. Aural skills are an essential and fundamental part of training, and an effective strategy to tackle this deficiency must be found (Karpinksi, 2000). This problem has been frustrating for both me and my students, so I was eager to commence my studies by looking into this topic. I have discovered through my recent research, that accurately replicating a given pitch, is an
incredibly complex process. Audiation “That is, students hear what they intend to notate or perform before they notate or perform it” (Gordon 2011, p. 15), is a crucial step to correct intonation and there are potentially many stumbling blocks to achieving this step. It is not enough for the teacher to ask the student to imagine the note before attempting to sing it, as the initial perception of the note can be skewed by neurological factors. How can a note be imagined if the heard demonstration of it is incorrectly perceived?
I have many unanswered questions and have encountered so much fascinating research, that I have formulated a personal development plan which will direct my future studies. 

Development Plan
My development plan is twofold, encompassing short and long-term goals.
1. Continue to read academic studies about intonation and pitch matching (July 2022).
2. Reflect upon and summarise my findings in writing (July 2022).
3. Devise a research project to investigate intonation, using refined versions of the exercises I outlined in part one as that basis for my experiments (August 2022). 
4. Submit a research proposal to the Ethics Committee, University of Wales Trinity St David (5th August 2022).
5. Subject to approval by the Ethics Committee, carry out research in the studio (September 2022).
6. Write up findings of the research project (October 2022).
7. Compose and circulate a survey about pitch matching to other voice teachers (September 2022). 
8. Devise a teaching model as guidance in the training of post pubertal males, primarily to aid with intonation issues (October 2022).
9. Collate the reports from the survey and produce a presentation of my overall findings (December/January 2022).
In the long term I wish to fill in gaps in my skillset in order to facilitate the training of dancers as singers. I work mostly in the field of music theatre, and the cross training of different disciplines is a vital and possibly under researched area of expertise. I am keen to investigate Motor Learning Theory, Feldenkrais, Dalcroze, and Eurythmy to find out how the brain works during movement and find possible links to the way humans process music. In my studio I have been able to facilitate the learning of vocal technique by applying terms from the dance world, but as yet my findings are purely anecdotal.
My recent studies have touched upon acoustics and psychoacoustics but this a huge and developing field and I find the literature difficult to assimilate. I have been frustrated and intrigued in equal measure so I will continue to research this field of science. 
A recurrent issue experienced by my students is performance anxiety and although I try to assist them in alleviating this, I currently lack sufficient expertise in the task. I hope that by studying the relevant aspects of psychology I will be able to assist more effectively. 
It is impossible to set a timescale for completion of my studies as not only is my list extensive but new scientific discoveries are regularly made; it will be the work of a lifetime. 
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This scope of this essay only relates to cisgender males as the studies used in my research do not relate directly to transgender neural function, which is a developing field of science. 

Appendix 

(Wikipedia https://en.wikipedia.org/wiki/Cisgender )Cisgender (sometimes cissexual or shortened to cis) describes a person whose gender identity is the same as their sex assigned at birth.

Stroop Test
Participants were asked to read from a display whilst in a fMRI scanner and the blood flow pattern, indicating brain activity was imaged. On a screen were the names of colours printed in different coloured fonts. If the colour font matched the colour indicated by the word, the participant pressed the “yes” button and if there was no match they pressed “no”. For example, the word ‘red’ printed in a red font would score a “yes” but printed in blue would score a “no”.


Exercise
Utilising the students’ F0 as the starting point for a simple exercise. Example: singing a major scale over the range of a perfect fifth. As previous experiences with higher notes have possibly not been good ones, I should not attempt to take the singer too high in their range until they have gained confidence and motor control. Descending exercises, with small intervals such as chromatic scales would also be useful. 












